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Safety Assessment for Proposed Class 2 Permit Modification for Disposal of 
Exempt Concentrations of Special Nuclear Material 

 
 
US Ecology Idaho (USEI) proposes to modify its Grand View facility’s Waste 
Acceptance Criteria (WAC) consistent with a rulemaking approved by the Idaho 
Department of Environmental Quality (IDEQ) Board at its October 10, 2007 meeting. 
This new rule, which will become effective upon either specific approval of the 
legislature in the spring of 2008 or their adjournment, clarifies that only permitted 
hazardous waste disposal facilities may accept exempt concentrations of special nuclear 
material (SNM).   
 
USEI’s proposed Class 2 permit modification would extend the same case-by-case 
review and approval process now in place for exempt source and byproduct material to 
exempt SNM.  This process requires that the waste generator must first prepare a safety 
assessment that determines that waste may safely be disposed at USEI’s Grand View, 
Idaho disposal facility and does not require disposal at a facility licensed under the 
federal Atomic Energy Act as amended. For SNM, this safety assessment must be 
submitted to the U.S. Nuclear Regulatory Commission (NRC), which must issue an 
exemption to utilize the Grand View facility. USEI must then provide its own safety 
findings to IDEQ for a concurrence review. This case-by-case process has been employed 
for over three years for exempt source and byproduct material. In all cases exempted 
waste has been disposed safely and in compliance with all requirements. 
 
Background on SNM 
 
The US Nuclear Regulatory Commission (NRC) defines SNM as any isotope of 
plutonium, uranium-235, uranium-233 or uranium enriched in uranium-235 or uranium-
233, or any other material enriched in the isotopes uranium-233 or uranium-235.  
Generally, NRC classifies SNM as low-level radioactive waste if it is in concentrations 
no greater than 100 nanocuries per gram.1 
 
SNM waste is generated by the operation and decommissioning of commercial nuclear 
power plants and nuclear fuel fabrication facilities, from weapons research, development, 
production and decommissioning activities. They may also appear in small quantities in 
low-level radioactive wastes generated by academic, medical and industrial research 
activities. 
 
Radiological Characteristics and Dose 
 
Special nuclear materials are predominantly alpha emitting radionuclides with very few 
gamma ray emissions, although one of the isotopes of plutonium emits only beta 
particles.  Based on these characteristics, SNM radionuclides do not present an external 
dose hazard. They primarily pose inhalation hazards similar to the naturally occurring 
                                                 
1 10 CFR 60.5(a)(3) Table 1. 
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uranium and thorium wastes that the Grand View facility currently accepts.  SNM 
materials are normally found as oxides or metals which make them much less of a hazard 
if ingested than if inhaled.  For instance, the ingestion annual limit on intake (ALI) for 
239Pu is 133 times higher than its inhalation ALI.2  Of the SNM radionuclides, 239Pu has 
the most restrictive annual limit on intake (ALI) and derived air concentration (DAC).  
Both the ALI and DAC are indicators of the relative hazard associated with various 
isotopes of the same element and the difference in hazard between different radioactive 
elements as illustrated in the following table: 
 
 

Radionuclide3 Inhalation ALI 
µCi 

Ingestion ALI 
µCi 

Inhalation Dose per 
Unit Intake  
mrem/pCi 

Ingestion Dose per 
Unit Intake 
mrem/pCi 

238Pu 0.007 0.9 0.39 4.95E-5 
239Pu 0.006 0.8 0.43 5.18E-5 
240Pu 0.006 0.8 0.43 5.19E-5 

241Pu* 0.5 40 0.004958 7.67E-7 
242Pu 0.007 0.8 0.41 4.92E-5 
235U 1 10 0.123 2.67E-5 
233U 1 10 0135 2.64E-5 

238U-238 1 10 0.118 2.38E-5 
232Th 0.001 0.7 1.64 2.70E-3 

*Pu-241 emits only beta particles 
 
As seen in the table, 232Th is the limiting isotope regarding potential dose to the worker.  
As demonstrated by USEI’s occupational monitoring the annual dose to workers is 
minimal, and well below USEI’s administrative dose limits.    
 
USEI has performed a safety assessment to evaluate the potential inhalation dose to 
members of the public and its employees as a result of receiving and disposing exempt 
levels of SNM-contaminated waste.  This assessment was based on a combination of very 
conservative factors: 
 

1. 239Pu was used as the contaminant, since it represents the highest potential dose 
for unit activity inhaled 

2. USEI workers were modeled, since they have potential to receive higher doses 
than members of the public, 

3. Railcars were used as off-loading these would produce the highest potential 
inhalation doses and represent the most probable mode of transport. 

4. A concentration of 60 pCi/gm of 239Pu was assumed as the highest concentration 
the NRC may approve for disposal at USEI. As can be seen in the example a 
higher concentration could be accepted and doses would still be in accordance 
with NRC guidelines of a few millirem per year. 

                                                 
2 10 CFR 20, Appendix B 
3 ICRP Publication 30: Limits for Intakes of Radionuclides by Workers. International Commission on 
Radiological Protection, Elsevier, 1986. 
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5.  AP 42, Fifth Edition, Compilation of Air Pollutant Emission Factors, Volume 1: 
Stationary Point and Area Source, Section 13.2.4, Aggregate Handling And 
Storage Piles provided the emission factor used to determine the amount of 
respirable dust produced by the trans-loading of the waste at the RTF.  Aggregate 
Handling was chosen because the activity generating the dust is very similar to 
the method used to trans-load waste at the RTF.  The method is described as batch 
dumping in AP-42 and refers to the use of a front-end-loader.  At the RTF an 
excavator is used to perform the trans-loading.  In both cases the material is 
elevated and dropped onto a hard surface.4   

 
Based on these multiple conservative assumptions, the assessment (Attachment 1) found 
that the maximum potential dose to a USEI employee would be 4.3E-7 mSv (4.3E-5 
mrem) per railcar.  Based on this assessment, it is clear that doses to USEI workers would 
be less, even under this conservative scenario, than other radiologically contaminated 
waste the company has handled safely and compliantly for nearly a decade. 
 
Closure / Post Closure 
 
The main drivers of dose for the Resrad model will continue to be those long lived beta 
emitting isotopes which are assigned small or zero Kd values by the model.  The final 
average concentrations of these isotopes which consist of C-14, Tc-99, Cl-36 and I-129 
will be maintained at the level indicated in the current WAC.  These select isotopes will 
continue to be managed as described in the modification dated October 2008.  The 
addition of plutonium and 233 and 235U will have no impact on the post-closure dose 
predicted by the model.  Considering their high Kd (550 L/kg for sand and 5500 L/kg for 
clay), plutonium isotopes will present no increase in dose for the landfill cell post-closure 
period.  Because they are isotopes of uranium, 235 and 233U have already been demonstrated 
to pose no additional dose for the post-closure period (Attachment 2).   
 
Concentrations Approved for Disposal 
 
Every authorization for alternate disposal and related exemption (e.g. disposal at other 
than an Atomic Energy Act-regulated low-level radioactive waste disposal facility) is 

                                                 
4 The formula employed to derive the mass of the dust released requires that several parameters be input by 
the generator of the dust.  These parameters are wind velocity in mph, moisture content of the aggregate 
material, and a factor to account for the activity median aerodynamic diameter of the particles of interest.  
Since significant internal dose can only result from inhalation of dust, only the mass of the respirable 
fraction of dust was calculated.  The following are the parameters used in the calculation: Moisture content 
(M)- 25%, wind velocity (U)- 1mph, particle size (k) 0.35 (for particles of ten microns AMAD or less).  A 
volume of air sufficient to encompass the railcar, the excavator operator and the width of the building is 
postulated in order to estimate a concentration as the model produces a mass of dust ejected into the air.  
The length of the rail car is approximately 20 meters, the width of the building is approximately 10 meters 
and the height necessary to encompass the excavator operator is estimated to be 5 meters off the ground. 
The amount of dust produced is assumed to fill the volume instantly.  Since the air is moving the dust is 
cleared.  Another bucket of waste is dropped and the concentration is again present.  Because these events 
happen close in time, concentration is assumed to be constant during the off-loading of each railcar.   
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considered on its own merits through a case-by-case review.  A general consideration for 
the disposition of SNM is the question of criticality.  Exempt concentrations of SNM 
would be well below the minimum concentrations at which criticality would be a 
concern. For example, the US Department of Transportation (U.S.DOT) exempts certain 
concentrations of fissile material from criticality precautions when those concentrations 
are below certain thresholds for criticality.5  One of these criteria that would confer 
exemption from the observation of criticality precautions for low concentrations of fissile 
material is that there be at least 2000 grams of non-fissile material for every gram of 
fissile material and that there are no more than 180 grams of fissile material distributed 
within 360 kg of contiguous non-fissile material.  In soil assumed to contain 60 pCi/g of 
239Pu, there would be one billion grams of non-fissile material for every gram of 239Pu.   
 

9 1.033E  
g
g

obtain  invert to ,
g

g 10- E 9.67742
  

/gpCi 9  E 62
1  

g
 pCi 60

 ,
g
pCi 60

Pu

dirt

dirt

Pu

PuPudirt

Pu

dirt

Pu +==
+

⊗

 
Additionally, in a gondola railcar assumed to hold 90,909 kg of soil contaminated at 60 
pCi/g of 239Pu the total number of grams of 239Pu would be 0.088 g.  Hence, exempt 
concentrations are expected to be several orders of magnitude below minimum limits for 
criticality. It should also be noted that Uranium natural, natural Thorium and 
239Plutonium are all regulated by the U.S. DOT as Class 7 material at the same 
concentrations of 27 pCi/g6.  In addition the reportable quantity (RQ) for natural Thorium 
compared to Plutonium is an order magnitude lower for natural Thorium than 
239Plutonium7.  Both Uranium natural and natural Thorium have been safely and 
compliantly managed with minimal dose to workers at the USEI facility over the past 
number of years.   
 
Once in the cell, the concentration of plutonium should remain the same as it is in the 
waste.  Although plutonium can have 5 oxidation states, in environments surrounding 
repository sites plutonium will most likely assume the IV state.  The IV state forms the 
most insoluble salts of plutonium and is favored by a high pH environment and low 
concentration.8 This is also reflected by its high Kd as described in the discussion of post-
closure dose. 
 
With the question of criticality addressed, dose limit will dictate the allowable 
concentration through a risk-based approach.  To obtain an alternate disposal 
authorization and related exemption, the waste generator must submit a description of 
waste concentrations and laboratory analytical data.  Based on this information, a safety 
assessment analyzing potential exposure scenarios is developed describing timeframes 
and distances people may be in proximity to the material and conservatively estimating 

                                                 
5 49 CFR 173.453(c)(1) and (2). 
6 49 CFR 173.436, Exempt material activity concentrations and exempt consignment activity limits for 
radionuclides 
7 49 CFR 172.101 Appendix A 
8 “The Chemical Interactions of Actinides in the Environment”, Runde, Wolfgang, Los Alamos Science, 
No. 26, pp. 393 & 396. 
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doses based on this.  This includes routes of exposure such as ingestion or inhalation.  
The generator must also describe how the disposal at the Grand View facility is 
authorized by law and will not endanger life or property or the common defense and 
security and are otherwise in the public interest.    
 
The NRC reviews this assessment and evaluates it for adequate and appropriate 
scenarios, reasonable conservativeness and compliance with the dose limits. If the agency 
believes that the assessment addresses all potential doses that can reasonably be expected 
to occur, that the scenarios accurately depicts potential doses, conservative assumptions 
are used as necessary and projected doses are within a few millirem, the agency will grant 
the authorization and issue an exemption.  
 
The NRC has set an upper limit based on dose that it will release material for alternate 
disposal of “a few millirem per year” to any member of the public, which is found in 
NUREG 1757, v.1, rev.1, Consolidated Decommissioning Guidance- Decommissioning 
Guidance for Materials Licensees, Final Report, pp 15-25..  
 
Conclusion 
 
The proposed modification to USEI’s WAC clarifies the review process for SNM 
materials consistent with past practice and the October 2007 IDEQ rulemaking. This 
includes a case-by-case assessment and review with IDEQ making the final decision on 
whether the waste may be disposed at USEI. Adequate protections exist that only exempt 
concentrations of SNM may be approved for disposal, and these concentrations are 
consistent with other radioactive wastes USEI has managed safely and compliantly at the 
Grand View site for over eight years.  
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Attachment 1 
Maximum, Potential Dose to a USEI Employee 

 
Given: 

1. Derived air concentration for 239Pu—3E-12 µCi/ml (3 pCi/m3) (10 CFR 20). 
2. Inhalation dose conversion factor for 239Pu—0.43 mrem/pCi (ICRP-30). 
3. Breathing rate for standard man performing light work—1.2 m3/hr (ICRP-26). 

 
Assumptions: 

1. Concentration of 239Pu in railcar—60 pCi/g. 
2. Time to empty railcar—45 minutes. 
3. Respirable dust generated— 1.8E-6 g/m3. Calculated using AP 42, Fifth Edition 

Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area 
Source, Section 13.2.4, Aggregate Handling And Storage Piles  

4. All dust particles are 1 µm AMAD. 
 
Calculations: 
 
 Activity concentration of Airborne 239Pu: 
 
 3

3 pCi/m 4-1.1E pCi/g 60  m
g 6-.8E1 =⊗  

 
Activity inhaled in 45 min: 
 
 pCi 41Ehr  0.75  m

pCi 4-1.1E hr 
m 1.2 3

3
-=⊗⊗  

 
Inhalation Dose from emptying one railcar: 
 
 mrem 5-4.3E  pCi

mrem 0.43  pCi 4-E1 =⊗  

 
Annual Inhalation Dose Assuming cars are received at the rate of 25/week for 1 work year. 
 

mrem 0.054  yearwork 
work weeks 50  work week

Railcars25  mrem 5-E 4.3 =⊗⊗  

 
Particulate airborne radionuclide concentrations have been monitored at the RTF since 2002.  
Dose estimates made from the concentrations measured for the period 2002-2006 have averaged 
6.1 millirem per year (without taking credit for respiratory protection).  Samples are taken once a 
week, composited over a quarter and sent for analysis.  Duration of exposure is estimated based 
on the ratio of the mass of exempt radioactive materials received to the mass of total materials 
received.  For the period described that ratio is 0.46.  
  
As can be seen the annual contribution to dose from receiving this amount of Pu-239 would be 
insignificant.  It is important to note that we will terminate projects each year as well as add them.  
Therefore, evaluation of the impact of any added customer to overall annual dose by itself may be 
misleading. 
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Attachment 2 
Contribution to Post-Closure Dose by SNM Radionuclides Showing no Significant Effect 

 
                                                                                                   
 
 
 
 
 
 
 
 
 

 
 
 
 

                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                          
 
 
 
 
 
 
 
                 With SNM Radionuclides at 60 pCi/g                                          Without SNM Radionuclides                            



US Ecology Idaho, Inc. 
EPA ID No.: IDD073114654 

Efffective Date: July 28, 2016 
 

1 
 

Safety Assessment for Increased Uranium and Radium Concentrations 
   
Proposal:  
 

1. Increase natural uranium limits from current 0.0421% by weight to 0.0499% by 
weight (i.e. still below .05% by weight threshold) 

2. Increase the allowable concentration for 226Ra and/or 228Ra to 500 pCi/g 
(combined radium) for all bulk waste and to 1,500 pCi/g combined 226Ra and 
228Ra for waste in rigid and other reinforced containers.  

3. Limit higher-activity 226Ra containerized/packaged waste placement to a 
minimum 6 meters below any completed cell surface 

4. Increase the allowable concentration of 210Pb from 666 to 1500 pCi/g 
5. Allow direct disposal of higher-activity 226Ra containers up to 1500 pCi/g with 

modified visual inspections 
6. Allow disposal of 10 CFR 30.11 exempted byproduct material from production 

particle accelerators under the provisions and limitations of Table C.3  
 
Discussion 
 
Uranium - USEI seeks approval to receive natural uranium up to a maximum of 
0.0499%, within the .05% by weight “unimportant quantities” limit set forth in 10 CFR 
40.13(a). USEI’s current natural uranium limit is 141 pCi/g, or 0.0421% by weight. This 
previous limit was set in 2001 to maintain the sum of all uranium progeny to less than 
2000 pCi/g consistent with a judgment made at that earlier time not to receive USDOT 
placarded shipments.  Increasing the allowable weight percentage to 0.0499% would 
result in a new natural uranium isotopic limit of 167 pCi/g and the sum of all isotopes of 
2340 pCi/g. This increase is consistent with the new limits established in USEI's WAC 
modification of February 2008 and continues to comply with the NRC exemption limit of 
less than 0.05 weight percent. (See suggested redlines to Table C.1, below) 
 
Radium and 210Pb - USEI requests authorization to increase its acceptance limit for 
lower-activity, bulk shipments of diffuse radium from the current activity concentration 
of 222 pCi/g to 500 pCi/g for diffuse 226Ra and 228Ra (combined) under Table C.2 (see 
attached suggested redlines). We also request authorization to accept higher-activity 
radium waste in specialized containers for 226Ra and/or 228Ra at a combined limit of 1500 
pCi/g. This will allow USEI to better serve municipalities and water treatment companies 
in Idaho and other states who are taking steps to comply with USEPA regulations under 
the Safe Drinking Water Act limiting radium in drinking water. Filters from the oil and 
gas industry are another type of waste that would be disposed under this new limit. 
 
Generally, 226Ra and 228Ra in media used for filtering water (e.g. radium-selective ion 
exchange resin, engineered zeolite sands, etc) is evenly distributed (40 to 60 percent for 
either radionuclide). However, to account for site-specific variations and to maintain 
consistency with current practices, USEI’s proposed limit is expressed in terms of the 
sum of the two isotope concentrations.  As a daughter product of 226Ra, 210Pb will 
eventually achieve the same activity level as its parent.  It is therefore reasonable to 
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include 210Pb where it occurs separate from its progenitor at a maximum concentration of 
1500 pCi/g.   
 
Potential Operational Doses 
Diffuse 226Ra, 228Ra, and 210Pb Bulk Waste 
 
While bulk waste shipments will be received by truck and by rail, it is expected the 
majority of waste will be received by truck. Receipt by rail has higher calculated doses 
due to additional handling; therefore, rail receipt was used to conservatively calculate the 
maximally exposed individuals.  Table 1 presents the calculated internal and external 
doses for the receipt of a gondola railcar of bulk waste material with concentrations of 
226Ra, 228Ra, of 500 pCi/g and 210Pb at the maximum requested diffuse material 
concentrations.  The resulting calculated doses are well within USEI’s annual 
administrative dose limits of 500 mR/yr. 
 

TABLE 1 
Estimated Dose Received per Rail Car at Maximum Radium Concentration (mRem) 
 Existing Concentration 

Limits 
Proposed Concentration Limits 

Bulk 226Ra + 228Ra at combined 500 pCi/g 
Gondola Survey 0.0440 0.0980 
Excav. Op.* 0.0259 0.0583 
Truck Survey 0.0336  0.0757 
Truck Driver 0.0773 0.1740 
Stabilization worker*                            0.0259 0.0583 
Cell Worker 0.0223 0.0503 
210Pb at 1,500 pCi/g 
Gondola Survey 0   0 
Excav. Op.* 0.00345   0.00778 
Truck Survey 0   0 
Truck Driver 0   0 
Stabilization worker*                                            0.000345   0.000778 
Cell Worker 0    0 
* Includes inhalation dose 
 
USEI used MicroShieldTM to calculate occupational doses. The concentration limits 
shown in Table 1 are increased by a factor of 2.25, from our current limit of 222 pCi/g, 
which in turn increases the occupational dose to workers by a factor of 2.25.  210Pb emits 
no gamma radiation of significance and is not considered for external exposure. Some 
internal exposure is possible when material is transloaded, stabilized or disposed in the 
cell. Respiratory protection is required for work in the cell. These doses are expected to 
be very low. A protection factor of 10 is also applied for the use of air purifying 
respirators in those areas. 
 
 



US Ecology Idaho, Inc. 
EPA ID No.: IDD073114654 

Efffective Date: July 28, 2016 
 

3 
 

 
Higher-Activity Containerized Radium 
 
The receipt of containerized (including reinforced waste bags) radium-contaminated 
waste will result in small increases in annual projected doses to USEI workers but will 
remain within required limits. In almost all cases these materials will be received by 
truck. USEI has formal procedures governing the receipt and disposal operations for all 
wastes with a radiological content. ERMP-01 is the receipt procedure that will be used tor 
controlling the receipt of radium-contaminated waste, and contains charts that visually 
depict exposure level versus radium concentration. This procedure was modified to 
support this proposed Class 2 modification at both the RTF and Main disposal facility.  
Microshield projects exposure levels to be 3.4 mR per hour on contact and 0.72 mR per 
hour at one meter from reinforced bags containing 4 cubic meters (141 cubic feet) of 
filtration material loaded to the maximum concentration, of 1,500 pCi/g, (see Appendix 1 
for Microshield calculations).  The above mentioned control charts will be used to verify 
radium concentrations meet USEI’s waste acceptance criteria.  
 
Packaging - To reduce the potential for waste spillage or contamination, all 226Ra 
received at concentrations above 500 pCi/g must be packaged in a robust IP-1 qualified 
container such as a steel container (B25 box or steel drum), or a robust transport bag or 
container that has been reinforced with a strong and impermeable liner (heavy gauge 
HDPE, PVC or similar) and a sealed closure device or system (e.g., the transport bag's 
integrated system of flaps and straps) that will significantly reduce the potential for 
accidental breakage, spillage, or release of materials. 
 
Visual Inspection - 226Ra decays to 222Rn, a radioactive, noble gas.  222Rn (T1/2= 3.8d) 
subsequently decays to other radioactive elements.  Radon can diffuse through plastic and 
woven fabrics.  As it diffuses, some of the Radon will decay to its radioactive progeny, 
which will attach to any materials available.  Over time, these radioactive progeny can 
potentially result in higher levels of external contamination on bags containing 226Ra. In 
the recent past, USEI has observed some elevated contamination levels on shipments of 
water treatment media shipped in bags.  These infrequent elevated contamination levels 
and estimated projected levels of radioactive progeny will not exceed USDOT limits and 
have not contributed to elevated contamination levels on site.  
 
Consistent with the ALARA principle, USEI proposes a slightly modified visual 
inspection to verify compliance with the facility’s fill and liquids requirements.  As part 
of the permit modification, USEI will require all higher-activity Radium waste packages 
received to include a sealed, clear, inner liner (10 mil clear HDPE or similar). This inner 
liner will be sealed by the generator prior to shipment. USEI will open the outer package 
(reinforced bag or steel container) to observe the clear inner liner system. A visual 
inspection of the waste can be conducted without opening the inner liner, thereby, 
reducing a potential for contamination release while fill and liquid visual inspections are 
performed.  
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To determine the estimated dose to USEI workers for the proposed limit of 1500 pCi/g 
for Radium, it is assumed these packages remain sealed and an external dose is the 
primary dose of concern.  Receipt and disposal procedures have been reduced to three 
primary functions per full truckload (which typically is 5 to 6 packages). These functions 
are: (1) off loading from the transport vehicle and loading onto a USEI vehicle for 
transport into the disposal cell; (2) transport and off-loading in the disposal cell; and (3) 
radiological surveys of the container while on the staging pad and are further discussed 
below.  
 

(1) USEI employees will off-load containers by fork lift or other remote means 
depending on the weight of the containers.  Observations indicate approximately 
20 minutes are required to remove a container from the transport vehicle and 
place it in the landfill, on to a site vehicle, or staging pad. Assuming each 
container is approximately one meter from the fork lift operator, the anticipated 
dose to the employee while transloading one of these shipments is estimated to be 
approximately 0.36 mrem.  

 
(2) Once the packages are loaded onto the transfer vehicle, observations indicate 

approximately five minutes is required to transport the waste to the cell and 
approximately ten minutes is required to off load and landfill the packages. The 
anticipated dose to the employee while transporting the packages is estimated to 
be approximately 0.36 mrem.  

 
(3) Operators conducting required radiological and dose rate surveys and swipe tests 

are closest to the package; therefore, within the highest radiation field.  
Observations indicate less than thirty minutes is required to perform swipe and 
dose rates surveys on each truck load (4-5 containers per truck load); therefore, 
the anticipated dose to an employee performing radiological and dose rate surveys 
and swipe tests per shipment is estimated to be approximately 0.37mrem.   

 
Thus, calculated dose estimates to USEI workers are very low and well within permitted 
annual dose limits.  USEI will conduct real-time monitoring to confirm the operation 
dose estimates and assumptions as part of its required personnel dosimetry program. 
 
Estimated Annual Volume 
 
The annual volume of drinking water filter media having radium concentrations up to 
1,500 pCi/g is estimated to be between 250-400 tons.  USEI’s total dose calculation 
indicates approximately 500 tons of material having radium concentrations 1,500 pCi/g 
limit.  Further, USEI estimates that another 500 tons of bulk material is received having 
radium concentrations up to 500 pCi/g radium limit from the RTF.  The estimated total 
dose is 40.12 millirem as shown in Table 2. 
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Table 2 
 Estimated Total 

Dose per Truck 
Load (millirem) 

Number of Truck-
Loads 

  Sub Total 
(millirem) 

Radium- 500 pCi/g, 
received at RTF  

0.5146 25* 12.865 

Radium- 1500 pCi/g 
received at Facility 

1.09 25* 27.25 

  Total  40.12  
 *Assumes each truck load contains 20 tons     
 
Three workers at the site may receive 9.1 millirem each if they are involved in the receipt 
and transfer/disposal of all 500 tons of the material.  An estimated 500 Tons of bulk 
material having up to 500 pCi/g radium limit is received at the RTF and trucked for 
disposal. Calculations indicate six workers at the RTF may receive 2.14 millirem each if 
they are involved in the receipt and transfer/disposal of all 500 tons of material.  These 
dosage estimates are conservative because it is assumed that the same workers are 
involved with all the waste received at the upper concentration limits. 
 
Spill Scenario 
 
Minor spill 
The most likely spill occurs when a forklift or some other sharp object comes into contact 
with the bag and creates a small hole in the side of the package during unloading 
operations.  When this occurs, USEI has HDPE adhesive tape available so the USEI 
workers may patch the hole and repackage any spillage.  The dose to USEI workers 
performing a minor spill clean up and patch is estimated to take less than 30 minutes and 
the estimated doses will be negligible. 
 
Major spill 
A major spill is extremely unlikely because of the way these materials are handled and 
packaged. A major spill would occur when a package is accidentally dropping from a van 
or flat-bed conveyance and the package is damaged and its contents spill.  Although the 
transport containers are specifically designed to prevent bursting, if a package were to 
burst and dispersed its contents, the spill would be managed  in accordance with USEI’s 
Site Contingency Plan and ERMP-01 and  several during and area return to use radiation 
surveys. 
 
Once the clean-up is declared complete, radiation surveys will be conducted of the 
affected area and all personnel directly involved in the clean-up.  All personnel involved 
and equipment used in the clean-up must meet the contamination limits specified in   the 
Facility’s Radiological Health and Safety Manual.  If a determination is made that the 
contamination levels have not been achieved, the clean-up and/or decontamination 
process will continue until acceptable results are achieved.  
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Effect on Post-Closure Dose 
 
The State of Idaho has rules regulating the disposal of radioactive material. These rules 
are enumerated in IDAPA 58.01.10. Within these regulations it is required for facilities, 
such as USEI, to include in their “Department-Approved” closure program “reasonable 
assurance that the radon emanation rate from the closed disposal unit will not exceed 
twenty (20) picocuries per square meter per second averaged across the entire area of the 
closed disposal unit.  USEI will comply with this rule as demonstrated in the following 
text. 
 
226Ra and 228Ra decay to the gaseous elements of 222Rn and 220Rn, respectively.  These 
elements then decay to other radioactive elements. Since radon is a noble gas and does 
not react chemically, it diffuses through porous materials and mixes with air before 
decaying to its particulate progeny. As the half-lives of 222Rn and 220Rn are short, they 
only diffuse a fixed distance before they decay to non-gaseous elements that attach to a 
particle or surface due to electrostatic attraction.  220Rn has a very short half-life (56 
seconds) and decays to solid radioactive materials in such a short time, that the design 
thickness of the disposal cell’s berm and cap will assure that the 20pCi/m 2 /s radon 
emanation limit will be met.  The longer half-life of 222Rn requires a greater delay in its 
diffusion towards the cell surface than that of 220Rn, thus by increasing the distance the 
radon must diffuse will in turn inhibit its progeny from being available to deliver a dose 
to workers or the public.   
 
To demonstrate the requested changes will not impact the post-closure dose, USEI has 
performed conservative calculations using RESRAD for concentrations of radium (226Ra 
and/or 228Ra) greater than 222 pCi/g up to 1500 pCi/g. The modeled results indicate using 
a six meter thick barrier such as a disposal cell cap consisting of layers of waste and 
backfill containing radium less than 222 pCi/g will insure a dose from the greater than 
222pCi/g radium and its progeny will be indistinguishable from background levels at the 
surface of the completed disposal cell for the 1,000-years modeled (RESRAD dose 
assessment attached). 
 
Therefore, USEI proposes to dispose of any waste stream containing 226Ra or 228Ra 
greater than 222 pCi/g at least six meters below the outermost surface of the cell’s cover.  
As stated above, taking these precautions will prevent the higher concentrations proposed 
for 226Ra, 228Ra and 210Pb from altering the site’s predicted post-closure dose and assure 
that the 20pCi/m 2 /s radon emanation limit is met.  
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Proposed New Table C.1 
 
TABLE C.1: UNIMPORTANT QUANTITIES OF SOURCE MATERIAL 
UNIFORMLY DISPERSED∗ IN SOIL OR OTHER MEDIA** 
 
 STATUS OF EQUILIBRIUM MAXIMUM 

CONCENTRATIO
N OF SOURCE 
MATERIAL 

SUM OF 
CONCENTRATIONS 
PARENT(S) AND 
ALL PROGENY 
PRESENT*** 

a Natural uranium in equilibrium with progeny <500 ppm / 167 
pCi/g (238U activity) 

≤ 3000 pCi/g 

 Refined natural uranium (238U,235U,234U; 234Th, 234mPa, 
231Th) 

<500 ppm / 333 
pCi/g (total U) 

≤2000 pCi/g 

 Depleted Uranium (234Th, 234m Pa) <500 ppm / 167 
pCi/g (238U activity) 

≤2000 pCi/g 

b Natural thorium (232Th- + 228Th) <500 ppm / 110 
pCi/g 

≤2000 pCi/g 

 230Th in equilibrium with progeny  0.01 ppm / 200 pCi/g ≤2000 pCi/g 
 230 Th (with no progeny) 0.1 ppm / ≤2000 

pCi/g 
 

 Any mixture of Thorium and Uranium Sum of ratios ≤ 
1****  

≤3000 pCi/g 

 
Proposed New Table C.2 
 
TABLE C.2: NATURALLY OCCURRING RADIOACTIVE MATERIAL OTHER 
THAN URANIUM AND THORIUM UNIFORMLY DISPERSED∗ IN SOIL OR 
OTHER MEDIA** 
 

 STATUS OF EQUILIBRIUM MAXIMUM 
CONCENTRATIO
N OF PARENT 
NUCLIDES 

SUM OF 
CONCENTRATIONS 
OF PARENT AND 
ALL PROGENY 
PRESENT*** 

a 226Ra and 228Ra with progeny in bulk form1 500 pCi/g 4,500 pCi/g 
b 226Ra and 228Ra with progeny in reinforced IP-1 containers1 1500 pCi/g 13,500 pCi/g 
c 210Pb with progeny (Bi-210 & Po-210) uncontained form 1500 pCi/g 4500 pCi/g 
 40K 818 pCi/g N/A 
 Any other NORM  ≤3000 pCi/g 

1Any material containing 226Ra greater than 222 pCi/g shall be disposed at least 6 meters from the nearest external point on 
the completed cell. 
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Landfill Operations 
 
As described in the previous section, wastes containing 226Ra and 228Ra in excess of 222 
PCi/g will be placed at least six meters from the outermost surface of the disposal cell as 
shown in Figure 4-4.  
 
Disposal cells are filled sequentially using layers called “lifts.” Each lift is comprised of 
waste or backfill that is emplaced and compacted.. The lifts are laid somewhat evenly and 
as level. At any one time, there may be several operating levels, each comprised of 
several lifts, within a disposal cell. These operating lifts are created for a variety of 
reasons including to provide temporary access paths, waste stockpiles, or to meet waste 
placement and segregation requirements similar to those contemplated for 226Ra and 
228Ra. To keep 226Ra and 228Ra at least six meter from the disposal cell’s surface and to 
accommodate multiple operating levels, an effective procedure will be used in 
conjunction with USEI’s waste tracking system. 
 
USEI tracks waste placement in each disposal cells using an alpha-numeric system that 
identifies individual grids where waste is placed as documented in ERMP-04, “Landfill 
Operations.” USEI will amend ERMP-04, “Landfill Operations,” to include additional 
controls to achieve a six-meter separation. These control methods include setting two 
new concrete survey benchmarks at the four corners of the disposal cell totaling eight 
new benchmarks. Each benchmark will be maintained for the life of the disposal cell. 
These benchmarks will be offset 50 feet from each disposal cell’s corner. Each 
benchmark will have a center post that will be visible from an adjacent benchmark. 
Operators sighting along the center posts will be able to achieve an accurate alignment 
for the X- and Y-axes and will be able to identify the disposal cell’s centerlines and “tic 
marks” for each grid. Attached are plan view, and profile drawings that represent USEI 
trench location markers.  These drawings will be included in ERMP-04, Landfill 
operations. 
   
Once a location within the disposal cell has been identified as an area where wastes 
containing 226Ra and 228Ra having an excess of 222 PCi/g will be placed, USEI will 
designate an acceptable 226Ra and 228Ra disposal footprint within the cell’s storage 
volume. To establish the acceptable 226Ra and 228Ra disposal footprint, the longitudinal 
and lateral center lines of the disposal cell will be determined and identified on the 
disposal cell. These center lines will enable USEI operators to measure one-half of the 
cell’s length and width for an associated depth from the centerlines to identify the edge of 
the 226Ra and 228Ra having an excess of 222 PCi/g disposal footprint with stakes, pin 
flags, or other suitable implement. These boundary indicators may be offset from the 
boundary to avoid construction equipment operators from damaging or accidentally 
removing the boundary indicators during disposal operations. USEI operators will use 
these boundary indicators to place the 226Ra and 228Ra materials having an excess of 222 
PCi/g.  
 
Once the disposal area, or footprint, for the wastes containing 226Ra and 228Ra in excess 
of 222 PCi/g has been delineated, disposal operations may commence for that lift. USEI 
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will monitor disposal operations to ensure these waste materials are not emplaced beyond 
their delineated acceptable boundaries. Monitoring will consist of visual inspections from 
the edge of the disposal cell, use of split-view right angle prisms by the equipment 
operators, or other means approved by USEI management. To maximize disposal cell 
storage, USEI will delineate a new acceptable 226Ra and 228Ra having an excess of 222 
pCi/g footprint approximately every five feet of elevation gain. This process will 
continue until the wastes containing 226Ra and 228Ra in excess of 222 PCi/g reach an 
uppermost limit of being within six meters below the outermost surface of the disposal 
cell’s cap.  Waste placement within landfill is documented on USEI’s work order, which 
is part of the facility’s operating record.  
 
Proposed New Table C.4b 
 
On October 1st of 2007 the NRC published its new and final rule which amended the 
definition of Byproduct Material. This new rule addresses how particle accelerators are 
operated and the conditions under which the NRC exercises licensing authority over 
accelerator produced by-product material.  The NRC will allow a disposal facility to 
dispose of such material in accordance with any Federal or State solid or hazardous waste 
law, including the Solid Waste Disposal Act, as authorized under the Energy Policy Act 
of 2005, specifically 10 CFR 20.2008. The State of Idaho requires USEI to seek specific 
exemptions to receive and dispose of NRC regulated accelerator produced by-product 
material in accordance with the USEI Waste Acceptance Criteria, Table C.4.b. The newly 
proposed Table C.4b will allow USEI to receive and dispose of these materials under the 
provisions of Table C.3 of the wasted acceptance criteria. 
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TABLE C.4B: MATERIALS SPECIFICALLY EXEMPTED BY THE NRC  
OR NRC AGREEMENT STATE 
 
EXEMPTION MATERIALS ISOTOPE, ACTIVITY OR 

CONCENTRATION* 
10 CFR 
30.11** 

BYPRODUCT MATERIAL  EXEMPTED FROM 
NRC OR AGREEMENT STATE REGULATION BY 
RULE, ORDER, LICENSE, LICENSE CONDITION 
OR LETTER OF INTERPRETATION MAY BE 
ACCEPTED AS DETERMINED BY SPECIFIC 
NRC OR AGREEMENT STATE EXEMPTION.*** 

BYPRODUCT MATERIAL  
AT CONCENTRATIONS 
CONSISTENT WITH THE 
EXEMPTION 
 

10 CFR 
40.14** 

SOURCE MATERIAL EXEMPTED FROM NRC 
OR AGREEMENT STATE REGULATION BY 
RULE, ORDER, LICENSE, LICENSE CONDITION 
OR LETTER OF INTERPRETATION MAY BE 
ACCEPTED AS DETERMINED BY SPECIFIC 
NRC OR AGREEMENT STATE EXEMPTION.*** 

SOURCE MATERIAL AT 
CONCENTRATIONS 
CONSISTENT WITH THE 
EXEMPTION. 

10 CFR 70.17 SPECIAL NUCLEAR MATERIAL (SNM) 
EXEMPTED FROM NRC REGULATION BY 
RULE, ORDER, LICENSE, LICENSE CONDITION 
OR LETTER OF INTERPRETATION MAY BE 
ACCEPTED AS DETERMINED BY SPECIFIC 
NRC OR AGREEMENT STATE EXEMPTION.*** 

SNM AT 
CONCENTRATIONS 
CONSISTENT WITH THE 
EXEMPTION.  

*Sum of all isotopes up to a maximum concentration of 3,000 pCi/gm. Specifically exempted 
production particle accelerator material may be received under Table C.3 provisions [10 CFR 
20.2008 (b)]. 
**Also includes equivalent Agreement State regulation where applicable. 
*** Similar material not regulated or licensed by the NRC may also be accepted.  Sum of all 
isotopes up to a maximum concentration of 3,000 pCi/gm.  IDEQ shall be notified prior to the 
receipt of Special Nuclear Material not regulated or licensed by the NRC. 
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Exempt Radiological Materials Procedures 
 

Safety Assessment 
 
The Model 
 
The RESRAD model is a publicly available performance assessment model that allows 
estimation of potential radiation doses to hypothetical individuals from radioactive 
materials disposed below ground surface. The reference case used in previous safety 
assessments by US Ecology Inc. (USEI) models doses from all pathways including direct 
exposure, inhalation, and ingestion, through a number of pathways that describe the 
movement of water, vapor and gases in the environment. This simple and conservative 
case had been used since it was effective at demonstrating compliance in previous USEI 
submittals. These very conservative models demonstrated that compliance with all permit 
and regulatory requirements would be achieved. As noted in the RESRAD manual:  
 
“The models and input parameters described in this manual and incorporated into 
RESRAD have been chosen so as to be realistic but reasonably conservative, and the 
calculated doses corresponding to guideline values of the radionuclide concentrations 
are expected to be reasonably conservative estimates (overestimates) of the actual 
doses.” 1 
 
The RESRAD model currently incorporated into the USEI permit relies predominantly 
on very conservative default parameters and exposure scenarios to demonstrate 
compliance.  This “very conservative case” approach produces hypothetical dose 
estimates that significantly overstate what might actually occur. A more site specific 
description of the physical geology, hydrology and human use parameters (home 
construction, water use, etc) will, for example, provide a more meaningful evaluation of 
potential for hypothetical doses under the RESRAD resident farmer scenario.  
 
With the safety assessment presented in this document, USEI proposes to use the same 
RESRAD model employing more realistic, site specific parameters. The same 15 mrem 
per year radiation exposure standard for the general public set forth in IDAPA 58, Title 
01, Chapter 10 and used in the current model is employed.  In addition, USEI has 
retained the services of Mr. Eric Lappala, P.E., to develop the site-specific RESRAD 
parameters and evaluate the contaminated zone for this safety assessment.  Mr. Lappala’s 
report draws heavily upon existing site hydrogeological investigations performed during 
the course of permitting and site development. The Lappala report is appended to and 

                                                 
1 User’s Manual for RESRAD Version 6 ANL/EAD-4 by C. Yu, A.J. Zielen, J.-J. Cheng, 
D.J. LePoire, E. Gnanapragasam, S. Kamboj, J. Arnish, A. Wallo III,* W.A. Williams,* 
and H. Peterson* Environmental Assessment Division Argonne National Laboratory, 
9700 South Cass Avenue, Argonne, Illinois 60439 July 2001 
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incorporated as a part of this safety assessment. Mr. Lappala’s credentials are attached to 
his report.  
 
USEI believes that these improvements based on site-specific hydrogeologic information 
better represent the site’s behavior and the selected RESRAD parameter values better 
represent potential exposure scenarios. The use of site-specific information and more 
realistic exposure scenarios is encouraged in the RESRAD Version 6 documentation. As 
noted on page xi of the preface regarding this latest version of the RESRAD model:  
 
“These improvements have increased RESRAD’s capabilities and flexibility and enabled 
users to interact with the code more easily. With the improvements, the code has become 
more realistic in terms of the models and default parameters it uses.” 
   
Site-specific RESRAD improvements reflected in this safety assessment are as follows:   
 

1. Refine the contaminated soil, vadose and saturated zone models to better reflect 
actual site conditions, 

 
2. Refine the radon gas scenario to better reflect house construction practices 

consistent with construction practices in the local area, 
 

3. Refine the aquatic (surface pond) pathway as a route of exposure to potentially 
exposed individuals, 

 
4. Add additional radionuclides (e.g. fission and activation products) to provide a 

basis for inclusion of limits in the permit’s Waste Acceptance Criteria for 
specified byproduct material subject to potential case by case exemptions. 

 
5. Provide a basis for expanding the Environmental Monitoring and Occupational 

Monitoring Program for select radiological constituents. 
 
USEI proposes that the improved, more site-specific RESRAD model be incorporated 
into its permit for purposes of evaluating future case-by-case proposals to accept source 
or byproduct material that has been exempted from regulation for disposal purposes by 
the U.S. Nuclear Regulatory Commission or its Agreement States. Acceptance of such 
exempt material is presently provided for in existing Idaho regulations and the permit.  
 
 
Contaminated Soil, Vadose and Saturated Zone Models     
 
The site-specific hydrogeologic properties and conditions used in the RESRAD analysis 
were determined using extensive site-specific information available from the many 
characterization reports previously submitted to the Idaho Department. This is the same 
information used to support the existing, recently renewed RCRA permit for the USEI 
facility.  Specifically, hydrogeologic conditions in both the vadose and saturated zones 
from these reports were used to develop the necessary input parameters for RESRAD. 
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Site-specific conditions in the waste disposal cell needed for the RESRAD analysis were 
determined using information on potentially anticipated waste streams regarding waste 
forms, volumes, concentrations of radionuclides, co-disposed waste forms and volumes, 
waste emplacement and stabilization methods, and waste cover operations. 
 
A reference case RESRAD analysis was performed using the site specific vadose zone, 
saturated zone, and waste cell conditions. Waste cell conditions were conservatively 
modeled by only taking credit for the three foot compacted natural clay liner employed at 
the facility. No credit is taken in the assessment for containment provided by the dual 
synthetic liner and leachate collection system also required as a condition of USEI’s 
permit. 
 
Sensitivity analyses was performed to determine the parameters for which the estimated 
dose was the most sensitive.   These parameters are the distribution coefficient (KD for 
14C, the quantity of 14C in the anticipated waste stream, the RESRAD “b” parameter used 
of the contaminated zone (bCZ), and the saturated conductivity of the contaminated zone 
(KsatCZ).   
 
Revised Radon Pathway  
 
RESRAD code’s default radon gas scenario is not consistent with home construction 
practices in the rural communities of Idaho surrounding to the USEI facility. It is 
conservative to assume that a home would be built on disposal cells. Since deed 
restrictions would prevent this activity, it is most likely that no construction of any type 
will occur on top of closed disposal units. USEI proposes to revise the RESRAD model’s 
default radon gas pathway scenario by replacing the assumption that houses with 
basements are constructed into closed trenches with the assumption that “at grade” 
construction is used. The city engineer for Mountain Home, ID, has indicated that the 
majority of homes built in this area (greater than 90% of homes built in the more 
populated but nearby Mountain Home area) are either slab on grade or pier on beam with 
a ventilated crawl space2. This change in model assumptions is consistent with RESRAD 
guidance to use site-specific data. Accordingly, USEI’s revised performance assessment 
models a house built on a slab directly above the waste disposal zone on top of the 
disposal trench. By changing the parameter for depth of a hypothetical home the 
foundation to 0 (slab on ground surface) from the default value of –1 meter depth, the 
radon emanation rate better reflects a realistic radon flux for the type of house 
construction common in the area. The maximum annual hypothetical dose calculated 
from this improved radon scenario and using the assumed concentrations requested in the 
Exempt Radiological Manual Procedures (ERMP) is 2.7 mrem in year 1,000.  
 
 
New Radionuclides Added to the Model 
 
                                                 
2 Personal communication with City Engineer, Mtn. Home, Idaho. 
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In USEI’s permit modification of December 2001, a table of materials and items 
exempted by the U.S. Nuclear Regulatory Commission (USNRC) was included in the 
Waste Acceptance Criteria (“WAC”).  This table includes generally exempted items and 
devices that contained small amounts of radionuclides not specifically listed in the USEI 
WAC. These additional radionuclides have short half-lives, large partitioning coefficients 
(Kd’s) or both. They would decay to insignificant levels before reaching ground water 
and were previously determined by the Department to be acceptable for disposal.  The 
RESRAD analysis provided in this documentation confirmed that these radionuclides do 
not contribute substantively to the hypothetical dose to a resident farmer and conform to 
all regulatory requirements. 
 
USEI currently provides an annual update to the assessment of disposed radiological 
materials.  The annual reports are cumulative so that with the receipt of a radionuclide its 
contribution to the inventory is properly accounted for.  
 
USEI anticipates seeking case-by-case concurrence to accept specified NRC and 
Agreement State exempt byproduct material containing predominantly fission and 
activation product radionuclides in low concentrations.  Two common examples of 
fission and activation products are 137Cs and 60Co respectively.  These exempt byproduct 
materials may also contain very small concentrations of transuranic radionuclides in 
physical forms similar to materials currently being received. These waste forms will 
include soils, concrete and building debris and similar decommissioning wastes.  These 
wastes are expected to contain measured or analytically derived concentrations in the 
range of tens of pCi per gram or less of fission and activation products, and less than 0.1 
pCi per gram of transuranic radionuclides. This is consistent with the doses per unit 
intake (inhalation and ingestions) for fission and activation product radionuclides versus 
transuranic radionuclides and is taken into account in the RESRAD analysis. These levels 
also consider the requirements for protection of workers during operations as discussed in 
the expanded operational monitoring program below. Worker exposures are expected to 
be consistent with USNRC guidance for disposal of exempt materials3.     
 
Previous Model Input 
 
The RESRAD model accounts for nuclides that are present in waste streams that USEI 
has accepted or may accept in the future.  As the list of nuclides in the model has grown 
over the past number of years, concentrations for each nuclide in the code have been 
conservatively justified based on multiple assumption.  Detailed explanations are found 
in the safety assessments that were submitted with past WAC permit modifications4.  
 

                                                 
3 Nureg 1757, v.1, rev.1, Consolidated Decommissioning Guidance- Decommissioning Guidance 
for Materials Licensees, Final Report, pp. 15-25, US Nuclear Regulatory Commission, Office of 
Nuclear Materials Safety and Safeguards, Washington, DC, September 2003. 
4 September 18, 2001: “Radioactive Material Waste Acceptance Criteria”; April 12, 2005: “Waste 
Acceptance Criteria For Material Not Regulated by the NRC or its Agreement States for Disposal 
Purposes”; July 5, 2007: “Select Isotope Limits”; February 19, 2008: “10CFR70.17 Special 
Nuclear Material and Select Isotope Limits” 
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Generally speaking, concentrations for the majority of the nuclides in the model, such as 
Uranium, Thorium, and much of their progeny, were determined by considering the ratio 
of radiological material to non-radiological material received at USEI, which was roughly 
0.5 but for modeling purposes the ratio that was used was 0.67.  It was also assumed that 
the average concentration of the waste coming in would be at 75% of the WAC limits.  
 
Modeled concentrations for fission, activation, SNM, and other select isotopes were 
generally selected by choosing conservative concentrations that were determined to not 
put USEI workers at elevated risks or cause the post closure dose limit of 15mRem to be 
exceeded when modeled in RESRAD. 
 
 
Expanded Environmental Monitoring Program 
 
To provide added confidence that the facility is safely isolating radioactive constituents 
from the biosphere, the permit modification is proposed to expand the required 
environmental monitoring program as follows:  
 
Gamma spectroscopic analysis will be performed for all air, water and soil samples in 
addition to the current suite that consists of isotopic alpha spectroscopy for uranium and 
thorium radionuclides, analyses for radium, gross beta and gross alpha activity. Analysis 
for 239Pu and 241Am will be added to those radionuclides assessed using alpha 
spectroscopy.  They will serve as the indicator radionuclide for other transuranic 
radionuclides as shown in Table 3-1.  
 
Expanded Occupational Exposure Monitoring Program 
 
USEI is currently required, under worker protection regulations, to monitor its employees 
for exposure to external sources of radiation using whole body dosimeters.  The current 
method for monitoring for potential external radiation exposure (thermo luminescent 
dosimeters) is the accepted method for monitoring for doses from radioactive materials in 
both current and proposed wastes.  Therefore, no change to the external monitoring 
program is considered necessary.   
 
Alpha emitting radionuclides including transuranic alpha emitters can contribute to 
internal exposure if inhaled but are not significant sources of external radiation exposure. 
The occupational air sampling program will be expanded consistent with environmental 
air monitoring to include analysis for gamma-emitting radionuclides. Analysis for 239Pu 
and 241Am will also be included in the suite of analyses employed for occupational air 
sampling to provide sufficient assurance that transuranic radionuclides are not present in 
quantities sufficient to cause any internal dose of consequence. 
 
No change is required for the contamination control program as the proposed exempt 
wastes will be composed of radionuclides that emit the same types of radiation that are 
currently monitored.  The additional radionuclides will be monitored using the same 
equipment and procedures currently in place with the same detection limits applying.  
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USEI’s current counting equipment meets the standard of practice in routine monitoring 
procedures for counting swipe samples that potentially contain alpha, beta and gamma-
emitting radionuclides.  
 
Model Summary Reports 
 
A copy of the proposed RESRAD and the current RESRAD model summary reports are 
included with this safety assessment for comparison.    
 
Based upon the upgraded RESRAD model, the maximum post-closure dose has been 
reduced from 13.5 mrem/yr in year 1000 to 9.8 mrem/yr in year 326. 
 
Revised Waste Acceptance Criteria 
 
A driving principle in the development of the revised WAC has been that the hypothetical 
dose to the general public and USEI employees not be increased significantly above 
background. Further, USEI experience has shown that these wastes can be safely 
received, offloaded, and disposed in accordance with all permit and regulatory 
requirements.  This principle has been reinforced by the NRC’s requirements that any 
materials exempted from regulation for purposes of disposal would not cause a dose of 
more than “a few mrem” to any individual involved in packaging, transporting and 
disposing of the materials5 Finally, USEI’s proposed WAC modification retains the 
overall limit of 2,000 pCi/gm for the sum of the concentrations of all radionuclides in a 
given waste stream. 
By using a concentration limit of 25 pCi/g for fission and activation product 
radionuclides, USEI can assure that potential doses to employees and to the general 
public from the receipt, processing and disposal of those radionuclides will remain within 
the NRC guidelines of  “a few mrem”. These concentrations would result in a dose to the 
workers approximately 3 orders of magnitude below the allowable dose for occupational 
exposure, assuming the individuals worked in this airborne concentration without 
respiratory protection for a full 2000-hour work year.  Additionally, USEI workers are 
required to wear respirators while working in areas where waste is loaded or unloaded.  
These respirators provide an additional reduction in the amount of material workers could 
inhale by at least a factor of 10.  Doses to members of the general public from the 
transport and disposal of these materials can also be demonstrated to be a factor of ten 
times less than that allowed by the U.S. Nuclear Regulatory Commission. 
  
 
 3H (tritium), a radioisotope of hydrogen, produces only a small amount of dose per unit 
activity if inhaled or ingested. As shown in the RESRAD report, a concentration of 
tritium of 1000 pCi/g throughout the mass of the contaminated zone will produce a 
maximum hypothetical dose of 3.5 x 10-4 mrem per year.  In addition, tritium’s relatively 

                                                 
5 Nureg 1757, v.1, rev.1, Consolidated Decommissioning Guidance- Decommissioning Guidance 
for Materials Licensees, Final Report, pp. 15-25, US Nuclear Regulatory Commission, Office of 
Nuclear Materials Safety and Safeguards, Washington, DC, September 2003. 
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short half-life of 12.5 years allows for substantial decay to occur before the model 
conservatively introduces it to the upper saturated zone.  Since tritium is a radioisotope of 
hydrogen, it travels with water as it moves through the vadose zone.  Based upon the 
USEI site’s characteristics as modeled, water is transported to the upper saturated zone in 
approximately 220 years.  This allows tritium to undergo 17.6 half-lives by the time it 
reaches that zone.  In this time the concentration of tritium has been reduced to 5 x10-4 % 
of its original concentration.  As can be seen in the RESRAD analysis, the remaining 
tritium contributes an insignificant portion to the hypothetical post-closure dose.  For this 
reason the WAC for tritium is proposed at 1000 pCi/g for byproduct material wastes.   
 
Limits already in the WAC for the naturally occurring alpha emitting radionuclides are 
not proposed to change.   The concentration limits for the transuranic radionuclides is 
proposed to be 0.1 pCi/g.  USEI believes that in most instances, any transuranic 
radionuclides it receives will be as a minor radiological contaminant in other 
radiologically contaminated waste.  The proposed limit for transuranic radionuclides is 
consistent with this expectation.  At the level of 0.1 pCi/g, potential worker doses from 
the transuranic radionuclides are expected to be approximately one-thousandth of the 
allowable limit prescribed by the NRC and at least one tenth the allowable limit for dose 
to members of the general public.  In the revised model, transuranic radionuclides 
contribute no post-closure dose within the model time frame of 1000 years.  The 
maximum dose from transuranic radionuclides occurs about year 5000 and is 
approximately 3.6 x 10-8 mrem/yr. 
 
Because an unanticipated radionuclide may be considered for disposal at the site, USEI 
proposes to amend the WAC to allow for the disposal of any particular radionuclide 
based upon a satisfactory demonstration that its disposal will not substantively increase 
the post closure dose, or cause a dose to site workers or members of the general public of 
more than “a few mrem”. USEI seeks a permit modification to use the RESRAD analysis 
described in this safety assessment for that limited purpose.  The demonstration shall be 
conditioned as described below conducted in the following manner: 
 

1. The material must be exempted by the US Nuclear Regulatory Commission or its 
Agreement State, and if diffuse, shall meet the appropriate concentration 
limitation for the type of emission, i.e., fission and activation products, 
transuranic, etc. 

 
2. The material shall be evaluated using realistic scenarios to assess hypothetical 

doses to site employees and members of the general public to assure they are 
consistent with the results reported here. Results below one-thousandth the annual 
occupational dose limit or one tenth the annual dose limit for members of the 
general public respectively will be viewed to be consistent. Materials otherwise 
conforming to all permit requirements and meeting this criterion will qualify for 
disposal.  
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3. If a published Kd is not obtainable, decay of the radionuclide(s) will be used and 
the Kd assumed to be zero to determine its concentration at the time the model 
predicts the material would reach ground water.  

 
4. If at the time the material is predicted to reach ground water, its concentration, 

based on its half-life, is less than 0.1 pCi/g then it will be considered acceptable 
for disposal. 

 
5. Any additional radionuclides accepted using this methodology will be included in 

the exempt waste annual report for the year it was disposed. 
 
Corrections 
In order to correct two errors, USEI proposed to change the wording in Table 4 for 
exemption 10 CFR 40.13(b) by removing the wording “<2000 pCi/g source material and 
progeny”, which does not appear in the exemption and replacing it with the words “as set 
forth in exemption”.  Also in row one of Table 1, the ppm for natural uranium will be 
corrected to 422 from 211.  This corrects a calculational error.  Additionally, Section 
C.3.2 of the WAP was modified to clarify the annual assessment report requirements as 
well as adding a requirement to provide an annual summary report of environmental 
monitoring activities.  Finally, the nomenclature to describe radionuclides was modified 
so that a common format utilizing the industry accepted practice of using superscripts 
(238U vs. _U-238).   
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ERMP-01 RECEIPT OF MATERIAL 
Equipment Required/Prerequisites: 

Bicron MicroRem Gamma Radiation Detector or Equivalent 
Ludlum Alpha/Beta Scintillator – Phoswich detector (Model 43-2-2) or equivalent 
Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent, Ludlum Sample Holder  
(Model 180-1) or equivalent 
Personal Protection Equipment as specified in the Health and Safety Manual 
Personnel monitoring devices when working with exempt radioactive materials 

Portable radiological survey instruments are to be operated in accordance with ERMP-06. 

Note: Radiological instruments are calibrated annually with NIST traceable sources.  

1.0 RECEIPT INSPECTION PROCEDURE AT THE RAIL TRANSFER FACILITY 
(RTF) 

A. WASTE ACCEPTANCE CRITERIA TABLE C-1a FOR NATURAL URANIUM (U-NAT) IN WASTE 
ANALYSIS PLAN (WAP) 
 

1.1 Verify that the serial numbers of the rail cars that arrived at the RTF match the serial 
numbers provided by the Transportation Coordinator.  The serial numbers must match 
the list provided by the Transportation Personnel; otherwise the rail car cannot be 
unloaded until the discrepancy is resolved. 

1.2 Prior to untarping, perform a direct gamma radiation survey on the rail car per ERMP-06.  

1.3 Prior to untarping, perform a wipe survey on the railcar to determine removable 
contamination and analyze the wipes per ERMP-02. 

1.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the rail car to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the rail car. The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

500 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS. The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

221 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2a) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 167 pCi/g, 
contact the RPS. 

Surface Contamination (DOT Class 7 shipments only) 
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6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

1.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

1.6 If the shipment doesn’t exceed any action levels, record the readings (Figure 1-1) on the 
manifest paperwork accompanying the subsequent truck to Site B.  The completed 
survey form is maintained in the operating record. 

B. WASTE ACCEPTANCE CRITERIA TABLE C-1b FOR NATURAL THORIUM (TH-NAT) IN WAP 
 

1.1 Verify that the serial numbers of the rail cars that arrived at the RTF match the serial 
numbers provided by the Transportation Coordinator.  The serial numbers must match 
the list provided by the Transportation Personnel; otherwise the rail car cannot be 
unloaded until the discrepancy is resolved. 

1.2 Prior to untarping, perform a direct gamma radiation survey on the rail car per ERMP-06.  

1.3 Prior to untarping, perform a wipe survey on the railcar and analyze the wipes per ERMP-
02. 

1.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the rail car to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the rail car. The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

500 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS. The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

107.8 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2b) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 55 pCi/g, contact 
the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

1.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

1.6 If the shipment doesn’t exceed any action levels, record the readings (Figure 1-1) on the 
manifest paperwork accompanying the subsequent truck to Site B.  The completed 
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survey form is maintained in the operating record. 

C. WASTE ACCEPTANCE CRITERIA TABLE C-2a- RADIUM 
 

1.1 Verify that the serial numbers of the rail cars that arrived at the RTF match the serial 
numbers provided by the Transportation Coordinator.  The serial numbers must match 
the list provided by the Transportation Personnel; otherwise the rail car cannot be 
unloaded until the discrepancy is resolved. 

1.2 Prior to untarping, perform a direct gamma radiation survey on the rail car per ERMP-06.  

1.3 Prior to untarping, perform a wipe survey on the railcar and analyze the wipes per ERMP-
02. 

1.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the rail car to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the rail car.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

1000 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

650 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2c) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 500 pCi/g, 
contact the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

1.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

1.6 If the shipment doesn’t exceed any action levels, record the readings (Figure 1-1) on the 
manifest paperwork accompanying the subsequent truck to Site B.  The completed 
survey form is maintained in the operating record. 

2.0 SURVEY OF TRANSFER TRUCKS AT THE RTF 

A. WASTE ACCEPTANCE CRITERIA TABLE C-1a (U-NAT) 
 

2.1 When loading a transfer truck at the RTF destined for Site B, surveys will be performed 
as follows.  
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2.2 After tarping, perform a direct gamma radiation survey on the truck per ERMP-06.  

2.3 After tarping, perform a wipe survey on the truck and analyze the wipes per ERMP-02. 

2.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the truck to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the truck.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

500 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

270 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2d) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 167 pCi/g, 
contact the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

2.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

B. WASTE ACCEPTANCE CRITERIA TABLE C-1b (TH-NAT) 
 

2.1 When loading a transfer truck at the RTF destined for Site B, surveys will be performed 
as follows.  

2.2 After tarping, perform a direct gamma radiation survey on the truck per ERMP-06.  

2.3 After tarping, perform a wipe survey on the truck and analyze the wipes per ERMP-02. 

2.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the truck to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the truck.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

500 uR/hr ≤ any reading ≤ 2000 uR/hr 
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Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

128 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2e) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 55 pCi/g, contact 
the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

2.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

C. WASTE ACCEPTANCE CRITERIA TABLE C-2a (RADIUM) 
 

2.1 When loading a transfer truck at the RTF destined for Site B, surveys will be performed 
as follows.  

2.2 After tarping, perform a direct gamma radiation survey on the truck per ERMP-06.  

2.3 After tarping, perform a wipe survey on the truck and analyze the wipes per ERMP-02. 

2.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the truck to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the truck.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

1000 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

795 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2f) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 500 pCi/g, 
contact the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 
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2.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

3.0 RECEIPT INSPECTION PROCEDURE FOR DIFFUSE MATERIALS AT SITE B 

A. WASTE ACCEPTANCE CRITERIA TABLE C-1a (U-NAT) 
 

3.1 This section applies to a bulk load truck arriving at Site B with a shipment for disposal 
that has not been loaded at the RTF, where the survey would have already been 
performed. 

3.2 Prior to untarping, perform a direct gamma radiation survey on the truck per ERMP-06.  

3.3 Prior to untarping, perform a wipe survey on the truck and analyze the wipes per ERMP-
02. 

3.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the truck to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the truck.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

500 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

217 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2g) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 167 pCi/g, 
contact the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

3.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

B. WASTE ACCEPTANCE CRITERIA TABLE C-1b (TH-NAT) 
 

3.1 This section applies to a bulk load truck arriving at Site B with a shipment for disposal 
that has not been loaded at the RTF, where the survey would have already been 
performed. 

3.2 Prior to untarping, perform a direct gamma radiation survey on the truck per ERMP-06.  
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3.3 Prior to untarping, perform a wipe survey on the truck and analyze the wipes per ERMP-
02. 

3.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the truck to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the truck.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 

500 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

104 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2h) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 55 pCi/g, contact 
the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

3.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

C. WASTE ACCEPTANCE CRITERIA TABLE C-2a (RADIUM) 
 

3.1 This section applies to a bulk load truck arriving at Site B with a shipment for disposal 
that has not been loaded at the RTF, where the survey would have already been 
performed. 

3.2 Prior to untarping, perform a direct gamma radiation survey on the truck per ERMP-06.  

3.3 Prior to untarping, perform a wipe survey on the truck and analyze the wipes per ERMP-
02. 

3.4 Action Levels 

Gamma 

2000 uR/hr: 

Stop surveying, contact the RPS, move the truck to a remote location (a sufficient 
distance from any occupied building) and restrict access to the vicinity of the truck.  The 
RPS will verify the reported readings and if confirmed follow the guidance provided in 
ERMP-05. 
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1000 uR/hr ≤ any reading ≤ 2000 uR/hr 

Continue surveying and contact the RPS.  The RPS or his designee will evaluate the 
waste shipment as described in ERMP-05. 

640 uR/hr (Average of all readings) 

Continue surveys and then calculate the average of all gamma readings.  Compare the 
average reading to the conversion chart (ERMP-01, Figure 1-2i) for approximate activity 
concentrations.  If the converted activity exceeds the screening level of 500 pCi/g, 
contact the RPS. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the conveyance. 

3.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

4.0  RECEIPT INSPECTION PROCEDURE FOR TABLE C-1a OR C-1b (U-NAT OR 
TH-NAT) AND TABLE C-2a (RADIUM) DIFFUSE MATERIALS IN 
CONTAINERS AT SITE B 

4.1 Non-Bulk containers may be in the form of bags, boxes, pallets or drums. 

4.2 Perform a direct gamma radiation survey on the non-bulk container per ERMP-06.  

4.3 Perform a wipe survey on the non-bulk container and analyze the wipes per ERMP-02. 

4.4 Action Levels 

Gamma 

The average dose rate will be compared to the waste stream specific activity vs. 
exposure rate chart developed in the profiling approval process.  Should the dose rate 
exceed the average concentration limits the RPS will be notified. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the container.  The RPS will perform 
a confirmatory wipe survey. 

4.5 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

5.0 RECEIPT AND INSPECTION PROCEDURES FOR EXEMPT ACCELERATOR-
PRODUCED RADIOACTIVE MATERIALS AND FILTER MEDIA CONTAINING 
RA-226 AND RA-228 AT CONCENTRATIONS GREATER THAN 500 
PICOCURIES PER GRAM AT SITE B 
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 Caution: Exempt, accelerator produced materials and materials containing 226Ra and 228Ra at 
concentrations greater than 500 pCi/g shall only be offloaded, surveyed and inspected by USEI personnel 
who are wearing personnel dosimeters.  All unnecessary personnel (e.g. truck drivers, contractors or 
other visitors) will be restricted from access to those areas where offloading, inspections and surveys are 
being performed.   

5.1 Each shipment shall be accompanied by a bill of lading and inventory that gives the total 
activity of each radionuclide in the shipment.  Discrepancies shall be investigated and if 
not resolved, referred to the RPS or the RSO. 

 
5.2 Perform a direct gamma radiation survey on the non-bulk container per ERMP-06.  

5.3 Perform a wipe survey on the non-bulk container and analyze the wipes per ERMP-02. 

5.4 Action Levels 

Gamma 

10 mR/hr for all radionuclides except Radium.  

Waste stream specific average dose rate for packages containing Radium. 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 

Contact the RPS and alert others to avoid touching the package.  The RPS will perform a 
confirmatory wipe survey. 

5.5  If the RPS determines that a portion or all of a waste shipment is to be rejected, 
procedures described in ERMP-05 will be followed. 

6.0  RECEIPT AND INSPECTION PROCEDURES FOR TABLE C-4a, EXEMPT 
PRODUCTS, DEVICES OR ITEMS OR TABLE C-4b, MATERIALS 
SPECIFICALLY EXEMPTED BY NRC OR NRC AGREEMENT STATE, OR 
TABLE C-4c, MATERIALS RELEASED BY OTHER GOVERNMENT 
AGENCIES. , 

6.1 Perform a direct gamma radiation survey on the container per ERMP-06.  

6.2 Perform a wipe survey on the container and analyze the wipes per ERMP-02. 

6.3 Action Levels 

Gamma 

Table C-4a- 10 mR/hr average of all readings in bulk and non bulk containers 

Table C-4b, C-4c - Waste stream specific activity vs. exposure rate chart in bulk or 
non bulk containers 

Surface Contamination (DOT Class 7 shipments only) 

6,600 dpm/300 cm2 
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Contact the RPS and alert others to avoid touching the container.  The RPS will perform 
a confirmatory wipe survey. 

6.4 For Table C-4b or C-4c, calculate the average of all gamma readings.  Compare the 
average reading to the  the waste stream specific activity vs. exposure rate chart 
developed in the profiling  approval process.  Should the dose rate exceed the 
average concentration limits  the  RPS will be notified. 

6.5 The RPS will evaluate the waste shipment using the procedures described in ERMP-05. 

6.6 If the RPS determines that a portion or all of a waste shipment is to be rejected, 
 procedures described in ERMP-05 will be followed. 

7.0 RECEIPT AND INSPECTION PROCEDURES FOR LIQUIDS WITH A DOSE 
RATE OF LESS THAN 40 µR/HR.  

Attention: Liquid materials may originate from the wash water holding tank at the RTF or from a 
customer.  Both shall be handled in the same manner.  Containers that hold these liquids may be drums, 
totes, tankers, or other appropriate devices. 

7.1 Perform a direct gamma radiation survey on tanker, tote or drum. 

7.2 Action Levels 

Gamma 

40 µR/hr: 

If the average reading exceeds 40 µR/hr, move the tanker to a remote location and 
resurvey.  If the radiation level still exceeds 40 µR/hr contact the RPS.  The RPS will 
verify the reported readings and if confirmed follow the guidance provided in ERMP-05. 

7.3       Surveys of liquids which exceeds 40 µR/hr at one inch. 

Attention: This type of material can only be received with prior approval of the IDEQ.  
The submission to IDEQ will contain calculations of the expected average dose rate on 
the liquid based on the concentrations of the various radionuclides present.  The RPS will 
make the expected dose rate available to the technicians for verification upon receipt of 
the material.  The same procedure as described in Section 6.2 will be followed for receipt 
of shipments of these materials with the exception that the acceptance criteria will be 
changed from 40 µR/hour to the dose rate provided to the IDEQ in the request for 
approval. 

8.0 GENERAL RECEIPT PRACTICES 

8.1 Once a truck or shipment of packages has been cleared, it is moved to the Site B 
disposal cell or staged in a designated storage area. 

8.2 Conveyances or packages awaiting a determination of disposition will be stored 
temporarily in a secure and remote area.  The area will be posted “Caution Radioactive 
Material.” 
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ERMP-01 Figure 1-1 
 

RAIL TRANSFER FACILITY IN-BOUND GONDOLA GAMMA SURVEY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 Figure 1-1 

 USEI RAIL TRANSFER FACILITY 

 Gamma Radiation Survey 
 In-Bound Rail Cars 
 
Generator: _____________________ 
Date: _________________________ 
Meter Serial #: __________________ 

 Car #: _________________________ 
Time: _________________________ 
Model: _______________ MicroRem                  

   

 Readings (in microrems/hour): 
Left 

1.  _______ 

2.  _______ 

3.  _______ 

4.  _______ 

5.  _______ 

6.  _______ 

7.  _______ 

8.  _______ 

9.  _______ 

10.  _______ 

11.  _______ 

12.  _______ 

 

          Front 

1. _______    2. _______ 

 

 

 

    

  

 

 

 

 

 

 

 
             Rear 

1. _______      2. _______ 
 
  

Right 

1.  _______ 

2.  _______ 

3.  _______ 

4.  _______ 

5.  _______ 

6.  _______ 

7.  _______ 

8.  _______ 

9.  _______ 

10.  _______ 

11.  _______ 

12.  _______ 
 
 

Maximum Reading=_____________ Activity Concentration: ____________vs □ U+Th-167 pCi/g 
                                                                                                                               □ Ra-500 pCi/g    
        
Average Reading=______________ 
 
 
 
Name (Print):______________________________Signature: _________________________________ 
 

File completed original with ICF(s): 
 
USEI  ERMP-01 May 1, 2014.  The readings are provided approximately every 4 feet, not all containers are the same size   



Figure 1-1a

USEI RAIL TRANSFER FACILITY

Gamma Radiation Survey
In-Bound Rail Cars

Generator: _____________________
Date: _________________________
Meter Serial #: __________________

Car #: _________________________
Time: _________________________
Model: _______________ MicroRem

Readings (in microrems/hour):
Left

1. _______

2. _______

3. _______

4. _______

5. _______

6. _______

7. _______

8. _______

9. _______

10. _______

11. _______

12. _______

Front

1. _______ 2. _______

Rear
1. _______ 2. _______

Right

1. _______

2. _______

3. _______

4. _______

5. _______

6. _______

7. _______

8. _______

9. _______

10. _______

11. _______

12. _______

Maximum Reading=_____________ Activity Concentration: ____________vs □ U+Th-167 pCi/g 
                                                                                                                               □ Ra-500 pCi/g    

Average Reading=______________

HDP-SS# _________________ Is the seal intact? YES  NO *
*Notify Supervisor if Seal is not intact

Name (Print):______________________________Signature: _________________________________

File completed original with ICF(s):

USEI ERMP-01 May 1, 2014. The readings are provided approximately every 4 feet, not all containers are the same size
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ERMP-01 Figure 1-2a 

 
U-NAT IN GONDOLA 

ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Figure 1-2
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The original version of this chart used a higher specific activity for U-238 than is used by USEI.  This partially explains the reduction in the dose 
rate that indicates that the concentration of uranium or thorium present is greater than an unimportant quantity.  The age of the thorium also 
explains some ot the difference.  Most, if not all, of the thorium  received was separated from its progeny about 40 years ago. It, consequently, 
has only aged that many years and the Tl-208, a major contributor to gamma activity for thorium has not yet reached its final, maximum 
concentration, which will be 36% of the thorium activity.



Figure 1-2a
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ERMP-01 Figure 1-2b 
 

TH-NAT IN GONDOLA 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 
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ERMP-01 Figure 1-2c 
 

RADIUM 226/228 IN GONDOLA 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1-2c

Concentration = 0.7692 x Dose Rate @ 5 cm
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The same dose rate per unit of activity is attributed to Ra-226 and Ra-228 for the following reason.  When Ra-228 is separated from its parent, Th-232,  
it will become the parent of its own decay chain.  Ra-228 has a relatively short half-life of 6.7 years.  In this amount of time, due the the intervening 
progeny, Th-228 (T/2 1.6 years), Tl-208 activity will not reach its maximum concentration.  Since the Ra-228 decays significantly while the Th-228 is 
growing in, the Tl-208 will never reach a concentration it would were Th-232 present.  The consequence of these properties of Ra-228 is that the 
maximum dose rate of its gamma emitting progeny (Ac-228, Bi-212 and Tl-208) per unit activity is very close to that of the gamma emitting progeny of 
Ra-226 ( within a few tenths of a microR/hr).  The difference is of absolutely no dosimetric consequence.  Therefore, they are treated as identical.
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ERMP-01 Figure 1-2d 
 

U-NAT IN TRUCKS LOADED AT RTF 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1-2d

Concentration = 0.618 x Dose Rate @ 5 cm 
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ERMP-01 Figure 1-2e 
 

TH-NAT IN TRUCKS LOADED AT RTF 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1-2e

Concentration = 0.4219 x Dose Rate @ 5 cm 
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ERMP-01 Figure 1-2f 
 

RADIUM 226/228 IN TRUCKS LOADED AT RTF 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1-2f

Concentration = 0.6289 x Dose Rate @ 5 cm
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ERMP-01 Figure 1-2g 
 

U-NAT IN TRUCKS AT SITE B 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1-2g

Concentration = 0.7692 x Dose Rate @ 5 cm 
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Figure 1-2g
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ERMP-01 Figure 1-2h 
 

TH-NAT IN TRUCKS AT SITE B 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 1-2h

Concentration = 0.5187 x Dose Rate @ 5cm
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ERMP-01 Figure 1-2i 
 

RADIUM 226/228 IN TRUCKS AT SITE B 
ACTIVITY CONCENTRATIONS VS. BULK LOAD EXPOSURE RATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure1-2i

Concentration = 0.7692 x Dose Rate @ 5 cm
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ERMP-01 Figure 1-3 
 

GAMMA RADIATION SURVEY - TRAILERS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 Figure 1-3 

USEI 

 Gamma Radiation Survey 
 Trailers 
 
Generator:  _________________________ 
Date:  _____________________________ 
Meter Serial #: ___ ___________________ 

 Shipping Document No. _____________ 
Car #:  ___________________________ 
Time:  ___________________________ 
Model: __________       Bicron MicroRem                    

   
 Readings (in microrems/hour) for (check one): Trailer     or Trailer & Pup*  

 

 

 Left 

 1  ____________ 

 2  ____________ 

 3  ____________ 

 4  ____________ 

 5  ____________ 

 6(P1)*  _________ 

 7(P2)  _________ 

 8(P3)  _________ 

 9(P4)  _________ 

10  ___________ 

 Front 

 Trailer  1 __________  2 __________ 

 Pup      1 __________  2 __________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Rear 

  

 

 

Trailer 1 __________  2 __________ 

Pup     1 __________  2 __________ 

 
MAXIMUM READING = _____________ 
AVERAGE READING = _____________ 

 

 

Right 

 1  ____________ 

 2  ____________ 

 3  ____________ 

 4  ____________ 

 5  ____________ 

 6(P1)  __________ 

 7(P2)  __________ 

 8(P3)  __________ 

 9(P4)  __________ 

10  __________ 

ACTIVITY CONCENTRATIONS: _______________ VS. □ U+Th-167 pCi/g 
        □ Ra-500 pCi/g 

*Note: Numbers in brackets are for “pup” readings, if applicable.  
 
Name (Print):_______________________________Signature: ___________________________ 
 
File completed original with Work Order No.: 
 
USEI ERMP-01 July 24, 2009.  Readings are provided approximately every 4 feet, not all containers are the same size. 
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ERMP-01 Figure 1-4 
 

NON-BULK CONTAINER GAMMA RADIATION SURVEY 
 
 
 
 
 
 
 
 
 
 



Figure 1-4 (Example) 

 Yes  No Table C.1 or Table C.2 Waste Material 

 Yes  No Table C.3 or Table C.4a Waste Material 

 Yes  No Table C.4b Waste Material 

Generator:__________________________  Date:_________________________ 

 

WO#: _____________________________  Survey By: ____________________ 

Meter Serial #:______________________        Model #:______________________ 

  

 
If necessary, draw sketch of container on separate sheet 

 

 

                                   Drum 

 

                                                                                                             Box Container  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Survey direction: 

 

Survey process:  At a rate of approx. 1 ft/sec sweep meter in a zigzag movement (6” side to side) from the 

top of the container to the bottom of the container.  At a minimum, the survey shall cover three equally 

spaced sides of a drum and all four sides of a box (or equivalent). 

 

Total Number of Drums/Containers on load or  manifest :__________________________________ 

 

Container 

Type(s):_______________________________________________________________________ 
 

 

 

Average Reading1: ________________________ Maximum Reading2 = _____________ 

 
1Table C.1 or Table C.2  - Contact RPS if Dose rates are greater than 500 uR/hr 
2Table C.3 or Table C.4a – Contact RPS if Dose rates are greater than 10 mR/hr 
1 2 Only record the highest results encountered per Manifest or Manifest line items. 
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ERMP-02 DECONTAMINATION AND RETURN TO SERVICE OF EMPTY 
CONTAINERS  

Equipment Required: 

Ludlum Alpha/Beta Scintillator - Phoswich detector (Model 43-2-2) or equivalent 
Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent, Ludlum Sample Holder (Model 180-1) or 
equivalent 
Bicron Micro Rem Survey Meter 

Note: Radiological instruments are calibrated annually with NIST traceable sources.  

1.0 PRE-RETURN TO SERVICE PROCEDURES FOR EMPTY CONTAINERS 

Regardless of the type of container, the general requirement is that they must all be visibly clean.  Visibly 
clean means: potentially contaminated material on the interior of each EXEMPT MATERIAL container, 
which can practically be removed with a broom, shovel or other similar hand tool is removed.  Material 
that is practical to remove with a broom and/or shovel implies that there will be some “non-fixed” residue 
remaining.  The amount of residue left on the container surface could include streaks and clumped 
particles left by the broom or shovel.  However, a representative wipe sample of this residue will be 
obtained and analyzed using this Returned to Service procedure.  This general requirement will be noted 
on the “Empty Container Decontamination/Return to Service” form, ERMP-02, Figure 2-1. 

1.1 Decontamination/Returned to Service Criteria for Empty Containers 
 
Trucks, rail cars or useable containers hauling LSA or EXEMPT MATERIAL waste to USEI will be 
Returned to Service to the standards of 49 CFR 173.443(a), as set forth in Table 9 as specified in 
49 CFR 177.843 and 174.715.  The non-fixed radioactive contamination limits are presented in 
the following table: 

 

Department of Transportation Table 9 (Modified) 
49 CFR 173.443 

REMOVABLE EXTERNAL RADIOACTIVE CONTAMINATION* 
WIPE LIMITS  

CONTAMINANT 
 

MAXIMUM PERMISSIBLE LIMITS  
µCi/cm2 

 
Dpm/cm2 

 
1. Beta-gamma emitting radionuclides; all     
radionuclides with half-lives less then ten 
days; natural uranium; natural thorium; 
uranium-235; uranium-238; thorium-232; 
thorium-228; and thorium-230 when 
contained in ores or physical concentrates 
 
2. All other alpha emitting radionuclides 

 
 
 

10-4* 

 

 

10-5* 
 

 
 
 

240** 
 
 

24** 
 

 
*Wipe efficiency assumed to be 10% (this equals 6,600 dpm/300cm2 for 1 and 660 dpm/300cm2 for 2) 
** The amount of radioactivity measured on any single wiping material, when averaged over the surface 
wiped (i.e., 300 cm2), may not exceed the limit set forth in Table 9. 
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1.2 Returned to Service Survey Criteria for Empty Containers 
Each wipe shall be taken over a specified area of 300 cm2 (46.5 in2, roughly a 7 inch by 7 inch 
square) using absorbent material and moderate hand pressure.  This is consistent with US DOT 
regulations found in 49 CFR.173.4413 (a). 

Each wipe must be less than the US DOT Table 9 criteria above.  The disintegrations per minute 
(DPM) limit per wipe is noted on the “Empty Container Decontamination/Return to Service” form 
ERMP-02, Figure 2-1. Additionally, gamma radiation levels, indicating the total, fixed and non-
fixed contamination cannot exceed 0.005 mSv per hour (500 µrem per hour).   

2.0 RETURN TO SERVICE PROCEDURES FOR EMPTY CONTAINERS 

Empty EXEMPT MATERIAL containers leaving the RTF and/or the Site B Facility that are Returned to 
Service from the control of and management by USEI must be monitored, decontaminated if necessary, 
and Returned to Service using the wipe sampling and survey technique and criteria established in this 
procedure. 

2.1 Decontamination/Return to Service Sample Points for Empty Containers 
 
The most appropriate locations on the internal surface of the empty EXEMPT MATERIAL 
containers will be wiped to yield a representative assessment of the non-fixed contamination 
levels.  Radiation readings shall be taken at or near each wipe location using a Bicron Micro Rem 
instrument or equivalent in order to evaluate total radiation levels.  For 16 cubic yard or greater 
containers (e.g. roll-offs) five (5) locations on the internal surface of the empty EXEMPT 
MATERIAL container will be located as identified on  Figure 2-1  (i.e., one sample for each side of 
the container and one sample on the bottom surface).  The sample locations will be noted on the 
Empty Container Decontamination/Return to Service form. 

NOTE 

The five sample locations noted on the form may need to be moved by 
annotating the designated location on the form to depict the actual 

location physically wiped for the sample.  As stated above, the most 
appropriate location may not be in the center of the container sides, but 

where non-fixed contamination is visibly present to provide a 
representative assessment of the contamination levels for that particular 

side of the container. 

For containers less than 16 cubic yards the number of wipes will be proportional to the size of the 
container (e.g. less than 4 cubic yards- 1 wipe, 4 to 8 cubic yards- 2 wipes, 8-12 cubic yards- 3 
wipes, 12 to 16 cubic yards- 4 wipes and 16 cubic yards or greater- 5 wipes).  

2.2 Decontamination Wiping Procedure for Empty Containers 
 
Obtain five wipes within the empty container using the technique listed in Section 1.2 of this 
procedure.  These wipe samples will then be measured using the procedure described in Section 
2.3. 

2.3 Wipe Measurement Procedure for Empty Containers 
 
Count each wipe using a Ludlum Alpha/Beta Scintillator 43-2-2 or equivalent instrument by 
placing it in a planchette and inserting it in the sample holder connected to a Ludlum Model 2224-
1 or equivalent counter/scaler.  The wipe measurement is determined as follows: 

2.3.1 Background Count and Performance Test for instrument reliability Determination 
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Prior to determining the wipe count the background count and source count efficiency 
check for the two detectors is established.  This determination is performed on a daily 
basis. 

2.3.1.1 Background Count Determination 
 
Count background for one (1) minute with a clean wipe (called a “blank”) placed 
in a planchette and then inserted into the sample holder.  On the Empty 
Container Decontamination/Returned to Service Form, record alpha (α) 
background counts per minute.  Next record the beta (β) background counts per 
minute.  The alpha/beta switch on the Ludlum 2224-1 scaler/ratemeter is used to 
count background alpha and beta particles separately.   

2.3.1.2 Performance Test to Confirm Instrument Reliability 
 
To assure proper operation of the instrument between calibrations, the 
instrument shall be tested with the check source prior to each intermittent use. 
  

Count the alpha (α) and beta (β) check source for five (5) minutes daily as 
follows:   

Alpha Performance Test 
Divide the total α counts by five (5) and subtract α background.  Record this 
number of net α counts per minute on the Quality Assurance (QA) chart (Figure 
2-2). 

Beta Performance Test 
Divide the total β counts by five (5) and subtract β background.  Record this 
number of the net β counts per minute on the QA chart (Figure 2-2). 

If the net α and/or net β counts per minute fall outside the ±3 standard deviations 
(σ) range from the documented check source count rate, as provided by RSA, 
notify the RPS and do not count the samples. 

If the net α and/or net β counts per minute fall within the ±3 standard deviations 
(σ) range from the documented check source count rate the sample 
measurement determination can proceed as outlined herein.  The performance 
check will be noted on the day performed using Figure 2-2.  

When calculating the activities on the wipe samples, use the efficiency 
determination that was performed during the annual calibration.  This count 
efficiency determination is recorded on the Empty Container 
Decontamination/Returned to Service Form. 

2.3.2 Wipe Sample Count Per Minute Determination Procedure 
 
Prior to counting any samples the wipe samples must be dried.  The sample should be 
placed in the microwave oven and heated until it is visibly dry. 

Insert a wipe sample on a planchette into the sample holder.  Count this sample for one 
(1) minute. On the form, record the gross alpha and gross beta counts per minute 
detected for each sample. 
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2.3.3 Wipe Sample Disintegrations Per Minute Calculation 
 
Use the following formula to determine the dpm for each sample: 

TOTAL DPM PER WIPE SAMPLE CALCULATION 

dpm  
per =  α cpm/wipe  - α background cpm   +     β cpm/wipe  - β background cpm   
Wipe   α counting efficiency        β counting efficiency  

The dpm determination for each wipe sample is recorded on the Decontamina-
tion/Returned to Service form.  

2.4 Returned to Service Evaluation Procedure of Wipe Samples for Non-fixed Contamination. 
 
The non-fixed contaminated residue activity per wipe is compared to US DOT Table 9 limits listed 
in Section 1.1 of this procedure.  If the measured activity is below the limits, the container may be 
then Returned to Service.  If the measured activity per wipe is greater than the limits, notify the 
RPS who will follow the procedures outlined in ERMP-05.  

2.5 Return to Service Evaluation Procedure. 
 
Each container that is Returned to Service will be surveyed using a Bicron Micro Rem (or 
equivalent). 

 2.5.1 Survey for Dose Rates on Accessible Surfaces. 

A survey of the inside of a container to be returned to service will be performed to ensure 
that the dose rate on any accessible surface does not exceed 500 µrem/hr per the 
requirements of 49 CFR 174.715 and 177.843. 

2.5.2 Exceedance of Accessible Surface Dose Rate Limit 
 

Should any single area have a dose rate greater than 500 µrem/hr the RPS or designee 
will be notified.  The RPS will follow the procedures of ERMP-05.  

2.5.3 Dose Rate Surveys  
 
Document the dose rate surveys on the Empty Container Decontamination/Returned to 
Service Form, and file in the operating record. 

  See Figure 2-4 for guidance regarding the Returned to Service of empty    
   containers. 
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ERMP-02 Figure 2-1 
 

EMPTY CONTAINER DECONTAMINATION/RETURNED TO SERVICE FORM 
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Figure 2-1 
EMPTY CONTAINER DECONTAMINATION / RETURNED TO SERVICE FORM1 

EXEMPT MATERIAL CONTAINER WIPE SAMPLES (300 SQ. CM.) 
 

CONTAINER NUMBER (IMC)/ID. NO: _________________     SHIPPING DOCUMENT NUMBER: __________________ 
Step 1: Is container “Visibly Clean?"?2   Yes    No .   
If Step 1 is answered “yes”, then proceed to Step 2.                                                                     
Step 2:  Equipment Required:                                                                                                 

a. Ludlum alpha/beta scintillator – Phoswich detector (Model 43-2-2) or equivalent... 
Serial Number: _________ Calibration Due: _________ 

b. Ludlum Sample Holder (Model 180-1) or equivalent                                             
c. Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent…                  

Serial Number: _________ Calibration Due: _________ 
d. Bicron MicroRem or equivalent……..…...Serial Number: _________ Calibration Due: _________ 

 
A.  ALPHA         B.  BETA 
        Background: ____________ cpm      Background: ____________ cpm 
        Efficiency:                 % (cpm/dpm)      Efficiency:________ % (cpm/dpm) 

Inside Readings:        Inside Reading  
 
 
 

 

 
 
 

 
 
 

 
 

*Enter the total alpha and 
beta DPM for each 

sample into Step 3.A.  For example, add the alpha DPM results of sample 1 to the beta DPM results of sample 1 and enter the total in 
Step 3.A. 

 
Step 3.  Survey Results Evaluation 
  

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 
 
A. 1_________dpm, 2_________dpm,   3_________dpm, 4_________dpm,   5_________dpm 
 
  Is Fixed Contamination <500 µrem (Class 7 Only)?  Yes    No  N/A  
 
  Can the container be Returned to Service (≤6600 dpm/wipe sample)?  Yes     No  
 

 
 
1 This survey form does not provide or constitute the “unrestricted (free) release” of the package or conveyance. 
2 “Visibly clean” means: Potentially contaminated material on the interior of each EXEMPT MATERIAL container, which can practically be removed with a broom, 
shovel or other similar hand tool is removed.  Material that is practical to remove with a broom and/or shovel implies that there will be some “non-fixed” residue 
remaining.  The amount of residue left on the container surface could include streaks and clumped particles left by the broom or shoveling activity.  However, a 
representative wipe sample of this residue will be obtained and analyzed utilizing this Returned to Service procedure. 

Sample 
# 

Gross 
CPM 

Net CPM 
(Gross CPM 

– Bkg) 

alpha DPM* 
(Net CPM / 
Efficiency) 

1    

2    

3    

4    

5    

Sample 
# 

Gross 
CPM 

Net CPM 
(Gross CPM 

– Bkg) 

beta DPM* 
(Net CPM / 
Efficiency) 

1    

2    

3    

4    

5    

 

 
B.  Approved for Returned to Service by:                                              Date: ______________________ 
 
Printed name of Radiation Technician ____________________________      Start Time: ______________                                                                    
                                                                                                                                                  
 
C. Signed: ______________________________________             End Time: _______________ 
       Radiation Technician                                         

1 

4 

5 

2 3 

Front 

Rear 
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ERMP-02 Figure 2-2 
 

 EFFICIENCY DETERMINATION CHECK 
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 Figure 2-2 
EFFICIENCY DETERMINATION CHECK 

Count a blank planchette for five (5) minutes, divide the gross counts by 5 and record  
the background count rate. 

The check source will be a piece of material containing natural thorium, fastened by epoxy  
to a stainless steel planchette.  Mark the planchette and the sample holder slide tray so that  
the planchette is oriented under the detector in exactly the same way each time it’s counted.   
For example, put a “dot” on the planchette and on the slide tray with a “Sharpie” pen. 

Count the check source a minimum of three (3) times for five (5) minutes each time.   

After each count, divide the gross counts by five (5), subtract background and record the net cpm.   

Add the three (3) net count rates, divide the sum by three (3) and record the mean count rate ( x
__

). 

Estimate the standard deviation (σ) by taking the square root of x
__

, then multiply it by three (3). 

Subtract this value from x
__

 and record the value.  Then add 3 x
__

to x
__

and record the value. 

Establish a graph showing  x
__

 ± 3 x
__

on the y axis.  Label the x axis 1 through 31 for the days 
 of the month.   

Mark the results of the daily source performance test on the graph.  If the result of the performance 
test falls outside the ±3σ range twice in a row, discontinue use of the instrument and have it 
repaired and/or recalibrated.  A sample graph follows: 
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ALPHA  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30     

31 
1065 cpm   

 

 

 

 
  

 

 
  

 
 
 

 

 
 

 
  

 

 

 
 

 

 

 
  

 

 
  

 

 

 

 
  

 

 
  

 

 

 

 
  

 
  

 

 

 
 

 
       

 
 

972 cpm 

                                   

     

 
      

 
    

 
     

 
     

 
   

 
        

878 cpm                                    

 
 

BETA  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30     
31 

3946 cpm   
 

 

 

 
  

 

 
  

 
 
 

 

 
 

 
  

 

 

 
 

 

 

 
  

 

 
  

 

 

 

 
  

 

 
  

 

 

 

 
  

 
  

 

 

 
 

 
       

 
 

3762 cpm 

                                   

     

 
      

 
    

 
     

 
     

 
   

 
        

3580 cpm                                     
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ERMP-02 Figure 2-3 
 

 DETECTION LIMIT CALCULATION AID FOR WIPE SAMPLES 
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Figure 2-3 

 COUNTING STATISTICS 
 A table summarizing the results of the calculation of three minimum detectability indicators is provided below. 

 
 

 
 

 
ALPHA 

 
BETA 

 
Critical Level (Lc) 

 
4 cpm above Rb 

 
14.7 cpm above Rb 

 
Detection Limit (Ld) 

 
10.8 cpm above Rb 

 
32.1 cpm above Rb 

 
Minimum Detectable Activity 
at the 95% Confidence Level 
(MDA95%) 

 
35.9 dpm per 300 cm2 wipe  
= 0.12 dpm/cm2 

 
321.3 dpm per 300 cm2 wipe  
= 1.1 dpm/cm2 

 
 
ASSUMPTIONS: 
 
ALPHA 

 
BETA 

 
 Rb  3 cpm 

 
 Rb   40 cpm 

 
Estimated Detector Efficiency   
(30%) 

 
Estimated Detector Efficiency   
(10%) 

 
Sample Count time (ts) = 1 m 

 
Sample Count time (ts) = 1 m 

 
Background Count time (tb) = 1 m 

 
Background Count time (tb) = 1 m 

 
 
 
 

CRITICAL LEVEL is the smallest net counting rate which is potentially statistically different from 
background.  Confidence level is roughly 50%. 

 
 
  
 
 
 
 

 
 Where: 
 Lc = Critical Level in net cpm 
 Rb = Background Count Rate in cpm 
 tb = Background Count Time in minutes 
 ts = Sample Count Time in minutes 
 K1 = 1.645 
 
 
 
 
 
 

Figure 2-3 continued 
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DETECTION LIMIT is the net counting rate above which a sample can be said to contain a quantifiable 
amount of radioactive material with the confidence indicated by k1. 
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R
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b
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s

b

b

b

s
= × +






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 = +1645 1 1645. .  

 
 
 where: 
 
 Lc = Critical Level in net cpm 
 Rb = Background Count Rate in cpm 
 rb = Background Count Time in minutes 
 ts = Sample Count Time in minutes 
 k1 = 1.645 (96% Confidence Level) 
 
 

  MINIMUM DETECTABLE ACTIVITY is the Lc converted to dpm (or another unit of radioactivity). 
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 where: 
 
 Rb = Background Count Rate in cpm 
 ts = Sample Count Time in minutes 
 tb = Background Count Time in minutes 
 E = Detector Efficiency in counts per disintegration 
 C = Conversion Factor from dpm to other desired activity unit, if applicable 
 k1 = 1.645 at 95% Confidence Level 
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ERMP-02 Figure 2-4 
 

CONTAINER RETURNED TO SERVICE FLOW CHART

ERMP-02 FIGURE 2-4 
Container Release Flow Chart 

 

  

Wipes are less 
than 6600 dpm 
and less than 
500 microrem 

Sign release 
form 

Release 
container 

Container 
cleaned and 

sampled (in area 
where it failed) 

Sign release 
form 

Wipes are less 
than 6600 dpm 
and less than 
500 microrem 

Release 
container 

Notify Radiation Protection 
Supervisor and DO NOT 
RELEASE Container 

Notify site 
Radiation 
Protection 
Specialist  

YES 

YES 

NO 

NO 

Send completed form to 
receiving dept. 

Send completed form to 
receiving dept. 



US Ecology Idaho, Inc. 
EPA ID. No.: IDD073114654 

Effective Date: July 28, 2016 

-1- 

 

ERMP-03 ENVIRONMENTAL MONITORING PROGRAM OVERVIEW 

The environmental monitoring program will consist of the following samples collected at the indicated 
frequencies and locations found on Table 3-1.  Action levels are established at fractions of the published, 
regulatory limits* where applicable.  Results are evaluated either by plotting and comparison with the 
action level or by review of data as reported by the Radiation Safety Officer (RSO), RPS or designee.  
Instruments used by USEI to collect samples or make measurements are required by procedure to be 
calibrated at specified intervals in order to assure accuracy of measurement.  Specific procedures for 
replacing and handling air filters can be found in the Health and Safety Manual.
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Table 3-1 

 
 

 

                                                
1 Gross alpha investigation level excludes 226+228Ra  , and Uranium concentrations, however, 239Pu and 241Am are 

included 

 
2 USEI will take an annual sample from landfill sumps where waste streams containing 99Tc and/or 36Cl have 
been deposited 

  Medium Type Locations Frequency Investigation 
Level 

Air, Radon Track-etch, 
passive Fence line Continuous, 

exchanged quarterly 
2.0 pCi/l 

Air, Radon 
Occupational Track-etch 

RTF, Cells 14, 15, and 
16 while open 

 
Container storage 

area- Pad at the least 
and most frequent 

down-wind directions 

Continuous, 
Exchanged quarterly 

 
 
 

400 pCi/l 

Air Particulate-  
Non-Occupational Active Admin Area 

Continuous 
(Filters replaced 

approximately every 
seven days) 

238U - 0.3 pCi/m3 
234U - 0.1 pCi/m3 
232Th - 4.0E-4 pCi/m3 
226Ra - 0.09 pCi/m3 
239Pu - 3 x10-3pCi/m3 
241Am - 3 x 10-3pCi/m3 
Any man-made gamma 
emitting Radionuclide- 
20 pCi/m3 

Sum of all man-made 
gamma emitters not to 
exceed 200 pCi/m 

Soil Grab 
Predominant downwind 
direction 50-100 ft. of 

either side of centerline 

Semi-annually 
Spring and Fall 

238U - 4 pCi/g 
234U - 4 pCi/g 
232Th - 4 pCi/g 
226Ra - 3 pCi/g 
239Pu - 0.06 pCi/g 
241Am - 0.06 pCi/g 

Ground 
Water(filtered) Grab Three Monitoring Wells  Semi-annually 

Spring and Fall  

Gross alpha-2.5 pCi/l1 
Gross Beta-25 pCi/l 
 
Ra226+228 – 5pCi/l 
Uranium – 30ug/L 

Landfill Leachate Grab Active Landfill Sumps2 Annually 

36Cl – 25pCi/L 
99Tc – 25pCi/L 
Gamma – Sum of all 
isotopes > 100pCi/L 

Ambient Gamma TLD, 
passive Fence line Continuous, 

exchanged quarterly 25 mrem/quarter 
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1.0  INVESTIGATION LEVELS 

All investigation levels are amounts in excess of background levels. Non-occupation investigation levels 
for airborne particulates were derived by dividing the applicable effluent concentration for each listed 
radionuclide found in Appendix B 10 CFR 20 by ten.  The limit for occupational exposure to radon is one-
tenth of the Nuclear Regulatory Commission (NRC) Appendix B DAC. The limit for fence line radon levels 
is one-fifth of the NRC’s limit for unrestricted areas.  
 
For water, the gross alpha limit is set at one half the 226+228Ra drinking water limit.  The beta 
investigation level is set at one half the EPA drinking water limit as well. 
 
Ambient gamma readings are one-quarter of the permitted annual operational dose limit for all sources, 
taken at the fence-line.  
 
There are no regulatory limits for radionuclides in soil.  NRC currently uses a concentration that can be 
derived from 10 CFR 40, Appendix A Criterion 6(6) which equates the dose of any other radionuclide in 
soil to the dose expected from a concentration of 5 pCi/g 226Ra in soil to a depth of 15 cm.  The calculated 
concentration of 238U that would give that dose (from inhalation) would be approximately 30 pCi/g. The 
NRC has used this concentration as a release criterion for any uranium contamination requiring clean-up.  
Roughly ten percent of that concentration is, therefore, used for the uranium and thorium isotopes as an 
investigation level.   
 
2.0 AMBIENT GAMMA RADIATION 

Gamma radiation levels are monitored at the fence line and disposal cells and at two locations at the 
RTF.  Monitoring is performed using thermo luminescent dosimeters which are deployed for each 
calendar quarter.  Ambient gamma monitoring locations at Site B are shown on PRMIT04 Windrose.  
 

3.0        AIR 
 
Air is monitored for radionuclide’s attached to airborne particles in the administrative area and for radon.  

3.1 Radon- Radon is monitored in active disposal cells, the staging area, container storage pad 
#4, and guard station.  Radon dosimeters are exchanged quarterly.  See PRMIT04 Windrose 
for locations. 

4.0        GROUND WATER SAMPLING PROCEDURES 

USEI will take three monitoring well samples on a semi-annual basis.  These will be analyzed for those 
radionuclides specified in Table 3-1.  The location of the sampling wells will be determined by the 
direction of flow of ground water under the impoundment and will be of water that can reasonably be 
expected to have flowed under a portion of the cell which contains exempt material. 

Table 3-2 shows groundwater monitoring wells that would be in the flow direction of cells that have 
received exempt radiological material:
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Table 3-2 
Groundwater Monitoring Well ID  

 
L-28 L-38 
L-29 L-39 
L-30 L-41 
L-31 L-42 
L-32 L-43 
L-32 L-44 

 L-333 L-45 
L-37 L-47 
U-1 U-48 
U-49 L-50* 
L-51* L-52* 
L-53* U-54 

* Associated with future construction of Cell 16 

 

Monitoring  well L-33 will be sampled each event.  Two other wells from Table 3-2 will normally be 
sampled on a rotating basis.  One of the other wells will be associated with Cell 14 or Cell 15 and the 
other will be associated with Cell 16.The groundwater sampling procedure for radionuclides will follow the 
current RCRA/TSCA permit sampling procedures.  The groundwater well locations are shown on 
PRMIT04 Wind rose.  Samples will be sent to the lab under chain of custody protocol (Figure 3-1), and 
analyzed for those radionuclides specified in Table 3-1.  The minimum amount of sample will be 
determined by the laboratory and the analyses required.  

5.0        SOIL SAMPLING PROCEDURES 

USEI will take six surface soil samples, three each from two general site areas on a semi-annual basis.  
All will be at least 50 meters from the active disposal area(s).  One sample will be taken directly down 
wind from the designated sampling location at a fixed location, while two more will be collected at a 
distance of 15-50 meters to the north and south of the prevailing wind direction. Prevailing wind directions 
are out of the northwest or southeast, depending upon the season. Wind rose4 information is provided on 
PRMIT04 Wind rose.  Samples will be taken in the spring and the fall as described along one of these 
bearings.  The samples will be analyzed for those radionuclides specified in Table 3-1.  A background soil 
sample will be taken once a year in a similarly designated area except the background site will be in the 
direction that the wind blows least frequently (i.e., northeast or southwest of the facility), soil sampling 
locations are shown on PRMIT04 Wind rose. 

5.1     Equipment 
 
500 ml (minimum volume) container  
Small digging utensil
 

                                                
3 Monitoring Well L-33 will be sampled each sampling event for trending analysis.   The other wells within the table 

will be sampled on a random schedule. 

 
4 Wind rose diagrams depict the distribution of wind direction over a period of time, in this case 1988 to 1992, Boise 

Idaho. 
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Small spray bottle of DI water 

5.2 Precautions 
 
Care should be taken to avoid introducing vegetable or animal matter or rocks larger than ¼ inch 
into the soil sample.  In order to not introduce materials from the previous sample location, spray 
the digging utensil with DI water and allow to dry between sampling locations. 

5.3    Soil Sampling 
 
Select an undisturbed area within the designated sampling location.  Each sample will be a 
minimum of 500 ml.  The sample shall be taken from an area of approximately 12 inches by 12 
inches by 1 inch.  Additional areas adjacent to the first may be designated, as required, to obtain 
required sample volume.  Label or mark the container with the date and time of sample, location, 
and the sampler’s initials.  Soil samples shall be sent to the off-site lab with a chain of custody 
(Figure 3-1), and analyzed for those isotopes identified in Table 3-1. 

6.0 ENVIRONMENTAL MONITORING QUALITY ASSURANCE  
 

6.1     Procurement 
 
USEI shall use only those laboratories and processing vendors that have the technical expertise 
to perform such services.  That expertise can be evaluated and proven by the vendor’s 
participation in intercomparison programs, validated by independent audits, industry 
accreditation, or other means as specified by the RSO and RPS. The RPS and RSO shall 
determine the scope of services required from laboratories and vendors.  The scope shall then be 
recorded in procurement documents or by other means determined by the RPS and RSO. 
Alternatively, USEI may rely on Approved Vendor Lists from other US Ecology facilities that 
maintain a quality assurance program.  

6.2 Environmental Laboratory Results 
 
Laboratory results will be reviewed by the RPS and forwarded to the Radiation Safety Officer 
(RS0) for review and approval.  The RPS and RSO will determine if the data reports conform to 
the scope of the services determined in the procurement process.  Should the data report be 
suspect or not conform to the scope of services, the RPS and RSO shall resolve the matter 
before using the data.  Should an environmental monitoring investigation level be exceeded the 
RSO will validate the data and if necessary investigate the probable cause(s) (e.g. invalid 
laboratory results, damaged detectors, etc), and propose a corrective action plan.    

6.3      Laboratory Result Trending 

 The RSO will trend and assess environmental monitoring over time.  

6.4     Reporting 

 An annual environmental report will be prepared by the RSO.  This report will   
 assess environmental trends and potential environmental impact of facility operations. 
 
 6.5     Records 
 

Environmental monitoring reports are quality records and shall be maintained by the RPS or 
designee.   
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ERMP-03 Figure 3-1 
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Figure 3-1

USEI ADDRESS Mail:

PO Box 400

Grand View, Idaho, 83624

Physical:

20400 Lemley Road

Grand View, Idaho, 83624

Sample Number Date Sample Time Total # of Cont.

Return completed form to USEI

COMMENTS:

RECEIVED BY (SIG)                                                                                      DATE: RECEIVED BY (PRINT)

RELINQUISHED BY (SIG):                                                                               DATE: RELINQUISHED BY (PRINT):

USEI- CHAIN OF CUSTODY RECORD

ANALYSIS / PARAMETERS

Comments
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ERMP-04 LANDFILL OPERATIONS 

1.0 Landfill Operations 
Landfill operations for the disposal of exempt radiological waste are consistent with the method, means, 
and placement tracking used for chemical waste landfill operations, with one exception.  Radiological 
wastes that contain Uranium and Thorium must be disposed of to comply with dose modeling 
(RESRAD) results and the radon limits established in IDAPA 58.01.10.020.03(a)(ii).  This is because 
Uranium and Thorium emit radon gas. Radon gas can be effectively stopped by a diffusion barrier that 
is thick enough to allow the gas to decay radiologically. The result of the RESRAD dose model 
indicates that for Table C-1 radiological wastes, a 3.6 meter thickness of non-radiologically impacted 
material is necessary to provide an effective radon diffusion barrier, and for Table C-2 waste, 6 meters 
of material are necessary.  Clean soils or RCRA, non-RCRA waste may also be used to achieve the 
required cover thickness provided that the 3.6 and 6 meter requirements are met. When the radon 
diffusion barrier is discussed in this procedure it assumes that the thickness (cover) includes the non-
radiological waste plus the final cap, as designed. 
 
Further details on landfill operations and treatment are provided in Module VI of USEI’s RCRA Permit.  
 
Cell 14 
Figure 4-1 presents the Cell 14 above-grade configuration and illustrates the upper most elevation 
relative to radiological waste placement in order to maintain the required thickness of non-radiological 
waste/final cover. Figure 4-2 is a typical cross section of a landfill unit with above grade containment 
dikes (e.g. Cell 14).   
 
Cell 15 
Figure 4-4 reflects the above-grade design for Cell 15. Figure 4-3 provides information relative to radon 
flux through multiple layers of soils.  Cell 15’s above-grade design differs with Cell 14 in that the waste 
is brought to final grade and slope, and then an exterior dike is placed to provide the final slope 
stability.  The thickness of the designed cover (exterior dike) at the transition from below-grade to 
above-grade is approximately twenty (20) feet, effectively encompassing both cover thickness 
requirements for Table C-1 and Table C-2 radiological waste, which are 3.6 and 6 meters, respectively. 
 
Cell 16 
Figure 4-5 reflects the typical cover profile for Cell 16 including the lateral and vertical waste limits for 
radiological material.  The required minimum thicknesses (6 meters) of the radiological waste barriers is 
also illustrated on Figure 4-5. The cover thickness for Cell 16 is uniform across the entire cell, except 
for a slightly thickened profile near the toe of the slope where the cover flattens out from 3H:1V to 
3.5H:1V. 

 
2.0 Waste Containers 
Waste may be received in boxes, drums, bulk or other appropriate packages as determined by the 
Department of Transportation (DOT) regulations.  

 
3.0 Extent of Waste Placement 
3.1 Cells 14 and 15 
 
Drums, boxes and debris will not be placed within twenty feet of any exposed landfill liner. This protects the 
integrity of the liner. 

 
Table C-1 radiological waste shall be placed to ensure there is at least 3.6 meters (approximately 12 feet of 
cover) of non-radiological waste between any waste containing 222 pCi/g of 226Ra or less and the nearest 
surface of the landfill’s final cap. 
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Table C-2 radiological waste shall be placed to ensure that there are at least 6 meters (approximately 20 
feet of cover) of other non-radiological waste between waste containing greater than 222 pCi/g of 226Ra and 
the nearest surface of the landfill’s final cap. 
 
Figures 4-3a and 4-3b depict the alpha-numeric spatial system used to track waste placement in Cell 15.  
 
Figure 4-4 shows the necessary cover thickness and the extent of both Table C-1 and Table C-2 radiological 
waste placement to maintain the required cover thickness at Cell 15 closure. 
 
3.2  Cell 16 
 
Drums, boxes and debris will not be placed within twenty feet of any exposed landfill liner. This protects the 
integrity of the liner. 

 
All radiological wastes shall be placed to ensure that there is at least 6 meters (approximately 20 feet of 
cover) of other non-radiological waste from the nearest surface of the landfill’s final cap. 
 
Figure 4-5 shows the necessary cover thickness and the extent of all radiological waste placement (Tables 
C-1, C-2, C-3, and C-4) to maintain the required cover thickness at Cell 16 closure. 
  
4.0 Control of Wind Dispersal 
To prevent wind dispersal within the landfill, all bulk materials within the working face and other waste 
susceptible to such dispersion are covered with soil, non-hazardous wastes or an asphalt emulsion, as 
necessary, before the close of business on the day of disposal.  Further details on landfill are provided in 
Module VI of USEI’s RCRA Permit.    
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ERMP-04 Figure 4-1 
 

Typical Section Through Cell 14 
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ERMP-04 Figure 4-2 
 

Typical Cross Section of Cell 14 Above-Grade 
Containment Dikes 
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ERMP-04 Figure 4-3 
 

Radon Flux Through Closure Caps 







US Ecology Idaho, Inc. 
EPA ID. No.: IDD073114654 

Permit Renewal Application 
Date: May 1, 2014 

 
 

ERMP-04 Figures 4-3a and 4-3b 
 

Cell 15 Phases II, III, and IV Waste Tracking 







US Ecology Idaho, Inc. 
EPA ID. No.: IDD073114654 

Permit Renewal Application 
Date: May 1, 2014 

 
 

ERMP-04 Figure 4-4 
 
 

Extent of Radiological Waste Placement for Cell 15 
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ERMP-05 WASTE ACCEPTANCE CRITERIA EVALUATION  

1.0        PURPOSE 
 
Occasionally, radiological dose rates and contamination surveys of incoming bulk and 
containerized shipments of exempt radioactive material may reveal one or more elevated 
readings.  These procedures establish a consistent method of addressing these occasions taking 
into account the facility’s current capabilities.   

The restrictions placed on concentrations of radionuclides received at USEI and the operating 
history of the facility provides assurance that radiation doses at the facility will continue to be 
minimal.  The last five years of occupational dose monitoring show that this approach is effective.  
Although doses are routinely below measurable levels, the principles of As Low as Reasonably 
Achievable (ALARA) are observed in routine operations.  When workers will be required to work 
with materials that may exceed the WAC, they will receive training on the need to maintain their 
doses ALARA.  The training will consist of a description of the tasks needing to be performed, 
expected dose rates, contamination control and additional instruction on how to minimize time 
near the higher dose rate materials and how to take advantage of available shielding. 

2.0        ACTION LEVEL EXCEEDANCE 
 

2.1       Bulk Solid Material Table C-1 and Table C-2.  
 
Should a reading on an incoming shipment exceed the action levels listed in ERMP-01, 
Sections 1.0, 2.0 or 3.0,  the RPS or RSO will be notified and an investigation will be 
conducted to determine the cause of the elevated reading(s) and the appropriate 
response. 

2.1.1 The investigation shall consist of some or all of the following: 

• Contact the customer/generator through Client Service Department. 

• Review the waste profile and concentration analysis provided by 
customer/generator. 

• Conduct a more detailed exterior reading survey to determine the elevated 
reading. 

• Inspect the interior of the container for general waste characteristics and any 
off-specification material (e.g. pipes, machine parts, etc.) that may be a 
source of the elevated reading. 

• Obtain a representative sample for laboratory analysis.
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2.1.2 If the RPS or RSO concludes that mixing the material will reduce the radiological 
reading within acceptable limits, remix and then resurvey the shipment using the 
following criteria: 

• If the new reading is less than the action levels in ERMP-01, Sections 1.0,2.0, or 3.0,  
process the shipment. 

• If after mixing the average readings are greater than the action levels in ERMP-01, 
Sections 1.02.0, or 3.0 follow the guidance provided in 2.1.3 and 2.1.4. 

Should a reading exceed 2000 µrem/hr the response shall be the same as described in Section 
2.1.1 above with the following additional actions: 

2.1.3 The RPS or designee will verify the readings.  If the readings are verified a 
precautionary notification to the RCRA program manager or his representative will be 
made within 24 hours of the verification survey.  

2.1.4 Laboratory analysis will be obtained on the material causing the elevated 
reading.  The results of the analysis will be used to evaluate the waste shipment.  This 
evaluation shall consist of the following: 

• An evaluation of the impact of the presence of the elevated concentration of 
material on the average concentration of radionuclides in the conveyance or 
container shall be made. 

• The waste will be accepted if:  
o The presence of the elevated material does not exceed the WAC for 

that radionuclide or 

o The sum of the concentration of all radionuclides in the conveyance 
or container does not exceed the Table C-1 and Table C-2 limits of 
the USEI Waste Acceptance Criteria. 

2.2       Non-Bulk Solid (Drum, box, bag, pallet) Table C-1a and C-1b and Table C-2a and C-2b 
 
Should the average dose rate exceed the concentration value of the waste stream specific activity 
concentration vs. exposure rate chart reading the RPS or designee will verify the survey readings.  
If the readings are verified follow the guidance found in Section 3 and 4. 

2.3       Bulk and Non-Bulk Solid Table C-3 and Table C-4a 
 
If a reading on a container exceeds 10 mR/hr on a shipment of bulk or non-bulk material, the RPS 
or RSO will be notified.  The RPS or designee will verify the survey readings.  If the readings are 
verified, the RCRA Program Manager or his representative will be notified within 24 hours.  
Follow the guidance provided in Section 3. 

2.4       Bulk and Non-Bulk Solid Table C-4b
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2.4.1 The RSO or RPS will evaluate the waste shipment using some or all of the 
following criteria: 

• Review the waste stream to determine if the dose rate is above the specific value 
based on the specific container type and associated activity/dose rate relationship. 

• Contact the customer/generator through the Client Services Department. 
 

• Review the waste profile and concentration analysis provided by the 
customer/generator. 

• Conduct a more detailed exterior reading survey to determine magnitude of elevated 
reading. 

• Inspect interior of the container for general waste characteristics and any off-
specification material (e.g., pipes, machine parts, etc.) that may be a source of 
contamination. 

• Conduct interior reading survey to determine extent of elevated reading. 

• Obtain a representative sample for analysis using the multi channel analyzer (MCA) 
or equivalent.   

• A correlation will be established between the activity of a prominent gamma emitting 
fission or activation product and the transuranic(s) or SNM present in the material if 
the transuranic or SNM does not emit sufficient or energetic gamma or x-rays which 
may be measured on the MCA.  The correlation will be based upon the 
concentrations of these radionuclides provided in the waste profile.  The correlation 
will be used to verify the activity concentration of the transuranic or SNM.  

2.4.2 If the RPS concludes that mixing the material will likely reduce the radiological 
readings within acceptable limits, remix and then re-survey the shipment using the 
following criteria: 

• If the new readings are less than the waste stream specific activity concentration vs. 
exposure rate chart, process the shipment, or 

• If after mixing one or more of the new readings continue to exceed the waste stream 
specific activity concentration vs. exposure rate chart, the RPS or the RSO will 
determine if the WAC has been exceeded, based on (laboratory/MCA) concentration 
analysis.  

• If the material is determined to be within WAC limits based on the results of the 
laboratory/MCA concentration process the shipment. 

• If the material is determined to be outside WAC limits based on the results of the 
laboratory/MCA concentration the shipment will be rejected and the RCRA Program 
Manager notified within 24 hours. 

• If the RPS concludes the material is not conducive to blending (mixing won’t reduce 
levels within WAC limits), the shipment will be rejected by following the guidance in 
Section 3. 

2.5       Bulk and Non Bulk Liquids 

2.5.1 Should the average reading exceed 40 µR/hr, including background, be made on 
an incoming shipment profiled as liquids the RPS or RSO will be notified.   The RPS or 
designee may relocate the container to a lower background area and verify the survey 
readings. If the average reading is less than 40 µR/hr process the container. 
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2.5.2 If the average reading exceeds 40 µR/hr including background, the RPS or 
designee will determine if mixing the material will reduce the reading to acceptable limits.  
If after mixing, the materials average reading is acceptable, process the material. 

2.5.3 If after mixing, the material exceeds 40 µR/hr, the waste will be rejected and the 
RCRA Program Manager or designee will be notified within 24 hours.  Follow the 
guidance found in Section 3. 

2.6 U.S. Department of Transportation (US DOT) Removable Contamination Exceedance 
 
If a swipe survey of a container or conveyance is found to contain more than the release criteria 
listed in ERMP-02, Section 1.2, Table 9 the container or conveyance shall be cleaned again and 
five (5) additional swipe samples obtained from the area that failed.  If all 5 of the follow-up 
swipes then meet the release criteria, the container is returned to service.  If any of the follow-up 
samples do not meet the criteria, then the RPS or RSO is notified and the container conveyance 
is not returned to service. The RPS will determine whether the container will be cleaned again or 
returned to the generator according to US DOT rules and regulations (49 CFR 173.428). 

2.6.1 Decontamination Materials 

• Materials generated during decontamination will be collected and properly packaged 
for storage, disposal and/or possible return to the generator. 

• The RPS or designee will consult with the RSO concerning the decontamination of 
the container and the final disposition of the materials generated.   

2.7       US DOT  Contamination Exceedance 

If empty containers that were placarded as a class 7 shipment when received have a reading 
greater than 500 µR/hr, the RPS or RSO will be notified.  The RPS or designee will verify the 
elevated reading.  If the RPS or designee does not confirm the reading then the container will be 
returned to service.  

If the reading is verified by the RPS or designee, the container will be returned to the generator in 
accordance with US DOT regulations (49 CFR 173.428). 
 

3.0         REJECTION OF MATERIAL 

3.1 After consultation with the RCRA Program Manager or designee, either all or part of the 
contents of a conveyance or container may be rejected.  This determination shall be made based 
upon a number of factors such as the number of elevated readings observed, concentration 
analysis and/or the magnitude of the readings.     

3.2 Rejected material will be returned to the customer or, by special arrangement, sent to 
another facility authorized to accept the material. 

3.3 Small volumes of rejected material may be repackaged and sent by freight to the 
generator or another facility authorized to accept the material. 

3.4 All shipments of rejected material shall be packaged, marked, labeled, placarded and 
otherwise be in accordance with US DOT regulations. 

4.0         NOTIFICATION 
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The RCRA Program Manager or designee shall be notified within 24 hours of a verified reading that may 
result in a waste rejection. 

5.0         REPORTS 

5.1 Follow up to the 24 hour notification of rejection: 
 
Within 30 days a preliminary report will be submitted to the RCRA Program Manager.  The report 
will consist of: 

• The results of any investigations and any actions taken up to the date of the letter.   

o Additional time may be needed for outside laboratory analysis and operational 
activities.  The RCRA Program Manager or designee will be updated on progress 
toward resolution.   

5.2       Final Report 

Once all matters relating to the rejection or disposition of any materials associated with a 
shipment, that demonstrated readings in excess of the WAC specified limits are completed, a full 
report of the event will be submitted to the RCRA Program Manager. 
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ERMP-06   SELECTION, CARE, AND USE OF PORTABLE 
INSTRUMENTATION 
 
1.0 PURPOSE 

USEI routinely receives materials that contain exempt, but measurable, levels of radioactivity.  To 
ensure compliance with the waste acceptance criteria and US DOT regulations, USEI personnel 
must operate portable radiological survey instrumentation.  

This procedure addresses how portable radiological survey instrumentation is to be cared for, 
selected, and operated at the USEI RTF and Site B. 

2.0 INSTRUMENT SELECTION 

Radiological survey instruments are designed to detect specific types of radiation.  There is no 
single instrument that can effectively detect all types of radiation from all sources of radioactive 
material.  Consequently, the operator of the instrument must be aware of the types of radioactivity 
in waste being surveyed, and the types of radiation to be expected.  While specific instruments 
may be listed in this procedure, the RSO and RPS may specify using instruments of equal or 
better capabilities. 

2.1   Gamma Detection Instruments 

Gamma detection instruments in use at USEI include the Ludlum Model 19, the Bicron 
Model RSO 50E, and the Bicron micro rem.  These instruments are very effective in 
detecting gamma radiation.  These instruments are not designed for, and are not 
effective for detecting surface contamination for the levels of radioactive materials 
received at USEI.  Instruments of this type typically display their results in μR/Hr (“microR 
per hour” or mR/Hr (‘milliRem per hour”).  Gamma detection instruments are used for 
external surveys of conveyances and containers..  For the purposes of USEI ERMPs, 
microRem and microR are used as generic terms for a gamma dose rate. 

2.2   Contamination Detection Instruments 

Contamination detection instruments in use at the USEI facilities include the Ludlum 
Model 2224 equipped with a Model 43-2-2 phoswich detector.  This instrument is 
effective for alpha and beta radiation, but has poor gamma efficiency.  Instruments of this 
type typically display their results in counts per minute.  Contamination detection 
instruments, such as the Ludlum Model 3 equipped with an Ludlum Model 44-9 probe are 
used for direct surveys of surfaces that may be contaminated.  These instruments can 
also be used for field assessments of swipes taken on surfaces, or personnel surveys 

3.0 INSTRUMENT CARE 

Radiation detection instruments are delicate and require careful handling.  They can be damaged 
easily by impacts.  Corded instruments are vulnerable to connector or cord failures.  A damaged 
instrument will give erroneous measurements or will not function at all.  Each instrument is battery 
and response checked daily to determine whether it is functioning. 

3.1   Instrument Inspection Prior to Use 

3.1.1   Inspect the instrument’s physical condition.  It should be in good condition, 
with intact bezels and cases.  The cords and connectors should not be frayed, 
split, or loose.  The instrument should not rattle when moved or shaken gently. 
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3.1.2   Turn the instrument’s switch to the battery check position.  The indication 
on the meter should show that the battery condition is satisfactory.  If not, turn off 
the instrument, and replace the batteries or get another instrument.  Repeat the 
battery test after replacing the batteries.   

3.1.3 Instrument voltage is set at the calibration facility.  Do not adjust the 
instruments voltage.  If the instrument is equipped with a voltage check function, 
turn the meter on, and depress the voltage check button or move the switch.  
Then compare the needle reading to the voltage range on the meter face or the 
calibration record.  If the voltage does not fall within the established range do not 
use the instrument 

3.1.4   Response check the instrument daily when in use by taking a check 
source of radiation that the instrument is designed to detect and holding it to the 
instrument (or probe) to determine if the instrument responds.  If the instrument 
responds, it may be used.  If the instrument does not respond, remove it from 
service and notify the RPS.  Return the check source to it’s storage location 
when finished. 

3.2   Protecting the Instrument while In Use 

3.2.1   Handle the instrument with care, avoiding banging it into surfaces, or 
snagging cords.  

3.2.2   Contamination detection instruments have very delicate membranes.  If 
the membrane is damaged, the instrument will not work.  Avoid allowing the 
instrument’s probe to touch the surface being surveyed. 

3.2.3   During periods of inclement weather, gamma detection instruments may 
be operated while covered by a plastic bag.  Contamination detection 
instruments cannot be operated in conditions involving heavy precipitation. 

3.3   Instrument Storage 

3.3.1   Instruments shall be stored in a dry location when not in use.  

3.3.2   Corded instruments shall be stored such that the cords do not become 
easily snagged by passing personnel or equipment. 

4.0   PERFORMING SURVEYS  

4.1   Gamma 

4.1.1   Perform the inspections listed in 3.1 above. 

4.1.2   If so equipped, switch the instrument response to slow and enable the 
audio function (the speaker is much more responsive than the needle on the 
instrument).  

4.1.3   Turn on the instrument to the highest scale and look for meter deflection. 
If there is no deflection, switch to the next lower scale, repeating the process until 
the meter deflection is within mid-scale as much as possible. 

4.1.4   The maximum instrument or probe speed is 2 inches per second. 

4.1.5   For conveyances, hold the detector as high as is feasible (to obtain the 
midpoint of the vertical extent of the material in the conveyance) and as close to 
contact with the side of the rail car or truck as possible (approx. ½ inch from side 
of conveyance).  Observe the meter response, noting the upper and lower 
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bounds of the variation.  Record the “eye-ball average” reading. (See ERMP-01, 
Figure 1-1). 

Move the detector another approximate four (4’) feet in the selected direction and 
record another reading.  Continue in this fashion around the conveyance, 
recording the readings as they are obtained. 

4.1.7   For non-bulk packages, hold the detector within ½ inch of the side of the 
package.  Move the detector in a vertical 6 inch zigzag pattern.  At a minimum, 
the survey shall cover three equally spaced tracks on the sides of a drum and all 
four sides of a box.  Observe the meter response, noting the upper and lower 
bounds of the variation.  Record the readings. (See ERMP-01, Figure 1-4). 

4.2   Contamination Surveys 

4.2.1   For radioactive material known to emit beta radiation, move the detector at 
no more than 2” per second at a distance of ½ inch above the surface being 
surveyed. 

4.2.2   For radioactive material that only emits alpha radiation, move the detector 
at no more than 2” per second at a distance of approximately ¼ inch above the 
surface being surveyed.  Alpha radiation does not travel much further than ½ 
inch air, so the closer the detector to the surface, the better the efficiency. 

4.3.3   Record direct surface contamination surveys on a form approved by the 
RPS. 

5.0   INSTRUMENT CALIBRATION 

5.1   Each instrument shall be calibrated annually.  The calibration certificate must be 
maintained by the RPS.  The instrument must also have a calibration sticker affixed to its 
outer surface.  The sticker must indicate the model number of the instrument and the 
date the next calibration is due. 

5.2   USEI shall use only those calibration vendors that have the technical expertise to 
perform such services.  That expertise can be evaluated and proven by the vendor’s 
participation in intercomparison programs, validated by independent audits, industry 
accreditation, or other means as specified by the RSO and RPS.  The vendor shall then 
be recorded in procurement documents or by other means determined by the RPS and 
RSO.  Alternatively, USEI may rely on Approved Vendor Lists from other US Ecology 
facilities that maintain a quality assurance program. 

 
 
  


	2Attach 23 Safety Assess(07-16).pdf
	Safety Assessment for Proposed Class 2 Permit Modification for Disposal of Exempt Concentrations of Special Nuclear Material
	UBackground on SNM
	URadiological Characteristics and Dose
	UClosure / Post Closure
	UConcentrations Approved for Disposal
	UConclusion

	3Attach 23Inc Ra Safety Assess (07-16).pdf
	Safety Assessment for Increased Uranium and Radium Concentrations
	UProposal:
	UDiscussion
	Potential Operational Doses
	Diffuse P226PRa, P228PRa, and P210PPb Bulk Waste
	TABLE 1
	Estimated Dose Received per Rail Car at Maximum Radium Concentration (mRem)
	Higher-Activity Containerized Radium
	Estimated Annual Volume
	The annual volume of drinking water filter media having radium concentrations up to 1,500 pCi/g is estimated to be between 250-400 tons.  USEI’s total dose calculation indicates approximately 500 tons of material having radium concentrations 1,500 pCi...
	Table 2
	*Assumes each truck load contains 20 tons
	Three workers at the site may receive 9.1 millirem each if they are involved in the receipt and transfer/disposal of all 500 tons of the material.  An estimated 500 Tons of bulk material having up to 500 pCi/g radium limit is received at the RTF and t...
	Spill Scenario
	Minor spill
	Major spill
	Effect on Post-Closure Dose
	Proposed New Table C.2
	Proposed New Table C.4b
	On October 1PstP of 2007 the NRC published its new and final rule which amended the definition of Byproduct Material. This new rule addresses how particle accelerators are operated and the conditions under which the NRC exercises licensing authority o...

	RESRAD Safety Assessment  (07-16).pdf
	The Model
	Revised Radon Pathway
	New Radionuclides Added to the Model
	Expanded Occupational Exposure Monitoring Program
	Model Summary Reports
	Revised Waste Acceptance Criteria

	ERMP-02(07-16).pdf
	Department of Transportation Table 9 (Modified)
	ERMP-02 FIGURE 2-4

	Drawing PRMIT04G windrose (5-2-19)-Size E.pdf
	Sheets and Views
	Size E


	ERMP-04 -(07-16).pdf
	1.0 Landfill Operations
	2.0 Waste Containers
	3.0 Extent of Waste Placement
	4.0 Control of Wind Dispersal


	ERMP-05 (07-16).pdf
	ERMP-05 Waste Acceptance Criteria Evaluation




