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Analysis of Transportation and Handling Impacts 
Related to the Proposed Replacement Capability for 

Disposal of Remote-Handled Low-Level Waste 
1. INTRODUCTION  

The Department of Energy (DOE) is planning for proposed replacement capability for disposal of remote-
handled low-level waste (LLW) generated from activities at the DOE’s Idaho site.  The project disposal 
activities would be planned to span a 50-year disposal period. 

The purpose of this report is to assess the potential impacts to the human environment from transport of 
remote-handled LLW for disposal.  The results of this assessment will be used in the National 
Environmental Policy Act (NEPA) Environmental Assessment (EA) for the project.  The EA includes two 
action alternatives for achieving the proposed action – onsite disposal at the Idaho site and offsite disposal 
of all waste at the Nevada National Security Site (NNSS).  Because remote-handled ion-exchange resins 
from the Advanced Test Reactor (ATR) are currently being shipped offsite to NNSS, the no action 
alternative involves continued shipments of 6 containers of this waste to NNSS per year so long as 
conditions for disposal at NNSS remain favorable. Therefore, transportation and handling of remote-
handled LLW is involved in each alternative. 

DOE guidance is used to establish the approach for this transportation and handling impacts analysis 
(DOE 2002, DOE 2002a, DOE 2004).  According to this guidance, both incident-free transportation and 
transportation accidents should be evaluated for any alternative involving transportation of radioactive 
and/or hazardous materials.  NEPA employs a ‘sliding scale’ approach that allows the agency to tailor the 
analysis to the issues involved in the proposed action.  Depending on the proposed action and the 
alternatives being considered, transportation and handling risks may be evaluated for the following 
persons or groups: a worker (driver), a co-located worker, a maximally exposed individual, and 
populations along the transport route (off-link and on-link).   

This analysis begins with establishing assumptions about the type of wastes to be shipped under the 
alternatives.  For routine or incident free transport, shipments are assumed to be in compliance with 
allowable limits for exposure from shipping containers of LLW.   For the accident scenarios, a 
representative radionuclide inventory for a shipment of remote-handled LLW was developed for the 
onsite and offsite shipment alternatives.  For the no action alternative accident scenario, the radionuclide 
inventory from a shipping container of ATR ion-exchange resins is used.   

The analysis then reviews the alternatives for impacts under routine or incident free shipping and under 
accident conditions.  For the onsite alternative, it is assumed that the public would not be exposed during 
incident-free shipments due to use of a recently approved new road within the borders of the Idaho site to 
which the public will not have access. It is also assumed that impacts to workers onsite from routine 
handling and transport would be maintained with in DOE occupational safety requirements of 5 rem/year 
for radiological workers.  Impacts to the driver, a collocated worker, and the public are evaluated under an 
onsite accident scenario.    

Under the no action and offsite alternatives, it is assumed that there are potential impacts to the public 
from incident free shipments due to use of public highways.  Impacts from incident-free shipments to the 
collective population along two potential transportation routes are presented.  For the offsite accident 
scenario, it is assumed the accident could occur in an urban area.  Impacts to the surrounding population, 
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to the driver, to the crew, and to a maximally exposed individual (MEI) close to the accident are 
presented. 

2. IDENTIFICATION OF RADIONUCLIDE INVENTORY  

Routine or incident-free transport scenarios assume that a container must meet certain contact-dose 
criteria for shipment; therefore, specific inventory information is not required to analyze incident-free 
transport. However, a key step in conducting a transportation accident analysis is to identify the 
radionuclide inventory of the remote-handled LLW planned for transport and that may be released in the 
event of an accident.   The radionuclide inventory used for this NEPA analysis is based upon information 
provided by the generating facilities (INL 2010, INL 2010a,  NRF 2011).  This information was used to 
develop the maximum expected Curies per cubic meter of remote-handled LLW for each radionuclide 
contributing to the radionuclide dose. For purposes of the analysis, the radionuclides that together 
contribute 99% of the dose were included in the analysis.   

The inventory information is used for determination of the effects of an accident involving release of the 
contents of a container during transport and/or handling.  For the onsite accident scenario, it was assumed 
that a shipment could carry a container with a 7 m3 capacity, based on current planning for waste 
shipments from NRF.  This is assumed to be the largest container with the greatest inventory for purposes 
of analyzing the onsite accident.  Based on a maximum concentration of NRF waste of 1,000 Curies/m3 of 
Co-60, an onsite shipment would therefore be estimated at a maximum Co-60 activity of 7,000 Curies per 
shipment.  Shipments from the other INL facilities would not require a container with a 7 m3 capacity, 
and are assumed contain less Curies than an NRF shipment under the onsite scenario. Maximum Curie 
concentrations for other nuclides which make up 99% of the dose were included in the container 
inventory. 

Under the alternative of disposing all waste offsite, remote-handled LLW activated metals from ATR 
present the greatest concentrations of radionuclides that could be released in an accident. For this 
scenario, a 7 m3 size container could not be approved for shipment using public highways.  It is assumed 
that smaller, 1 m3 shipments would be made offsite for this waste.  Therefore, for the offsite accident 
analysis, the ATR activated metal waste inventory information was used, with the exception that the 
amount of Co-60 was set at an administrative upper limit of 6,000 Curies per shipment that would be 
applied through operational controls during packaging at the generating facility.  It is assumed that system 
components would be split into 6,000 Curie packages (1 m3) for shipment, with the other major 
contributing nuclides included at the maximum Curie inventory. 

The no action accident scenario takes into account the current practice of shipping the ATR ion-exchange 
resins using a NuPac 210-14L Type A shipping cask.  It is assumed that this cask could contain up to 6 m3 
of remote-handled LLW per shipment.  The radionuclide inventory is based upon ATR waste inventory 
information for the ion-exchange resins. 

3. TRANSPORTATION AND HANDLING UNDER THE ONSITE 
ALTERNATIVE 

The onsite alternative involves construction of a replacement disposal facility on the Idaho site.  The EA 
will examine two candidate onsite locations, and it is assumed that transportation and handling impacts 
would be similar for either location.  Transport in the 55-ton cask currently used for shipments from the 
Naval Reactors Facility is assumed as the base case for the onsite alternative. 
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3.1 Onsite Routine Handling and Transport 

For routine handling of remote-handled LLW shipments for onsite disposal, exposures to workers would 
be maintained to assure they are within DOE Occupational Exposure limits of 5 rem/year for radiological 
workers (DOE 1994a).  The public would not have access to the disposal facility.  No public roads will be 
used.  Routine waste transport and handling of remote-handled LLW for onsite disposal is not expected to 
involve impacts to the public.   

3.2 Onsite Accident Scenario 

The analysis of potential accidents involved with onsite transport and handling of the remote-handled 
LLW has been documented in the Conceptual Safety Design Report (CSDR) for the project (INL 2010b).  
The CSDR supports the design of a proposed onsite remote-handled LLW disposal facility by providing 
an initial nuclear facility hazard categorization, identifying potential hazards for processes associated with 
onsite handling and disposal of remote-handled LLW, evaluating consequences of postulated accidents, 
and discussing the need for safety features that will become part of the facility design. 

The CSDR includes the following range of postulated events that are selected as representative, bounding, 
or unique: 

• Container drop accident (bounds all radioactive material release events) 

• Vehicle fuel fire (bounds all fire and explosion events) 

• Direct radiation exposure during waste container handling (representative for all direct radiation 
exposure events) 

• Severe seismic event (representative for all natural phenomena hazard events) 

• External events (consequences bounded by other events). 

For purposes of this onsite transportation and handling accident scenario, it was determined that the 
CSDR accident of a vehicle fuel fire represented a reasonably foreseeable accident that would not be 
entirely avoided by facility design.  Therefore, this accident was selected as the basis for analysis of the 
impacts from a severe accident involving a waste transport vehicle crash and fuel fire.  The following 
assumptions and approaches were used for this accident scenario: 

1. The lifting and handling of transportation packages and waste containers requires use of trucks, 
tractor/trailer combinations, and a crane. These vehicles introduce the potential for a vehicle fire that 
is postulated to occur during transport or during transportation package/waste container unloading 
activities. Such a fire is postulated to initiate from fuel from the transport vehicle or crane and entirely 
engulf the transportation package/waste container being transported or unloaded, resulting in 
volatilization of a fraction of the waste material being handled. This accident analysis considers only 
material that is affected by the thermal stresses from the fire as container boundaries are breached. 
Material already in storage is not involved in this accident. The likelihood of this accident is judged 
as unlikely based on the limited number of miles that transport vehicles would travel on the remote-
handled LLW disposal facility site, low speeds, and robust transportation package/waste container 
design that would prevent a fire from spreading to engulf the entire contents. 
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2. Dose to the facility worker, collocated worker, and public in this case is assumed to be from intake of 
radiological material made airborne in the fire. The Material at Risk (MAR) in this scenario is limited 
to the contents of a single waste container. The unmitigated analysis performed for this event takes no 
credit for safety features that could mitigate the consequences. This analysis assumes a container 
failure rate or damage ratio (DR) of 10%, an airborne release fraction (ARF) of 0.05%, and a 
respirable fraction (RF) of 100%, consistent with the CSDR. 

3. The estimate of the radiation dose is then converted to an estimate of health effects.  Exposure of 
populations to low levels of ionizing radiation is associated with an estimated number of resulting 
latent cancer fatalities (LCFs) in the exposed population. If an accident involved radiation exposures, 
the potential LCFs would be a consequence. The numbers of radiation-induced LCFs are estimated by 
multiplying the dose (person-rem) by health risk conversion factors. These factors relate the radiation 
dose to the potential number of expected LCFs based on comprehensive studies of people historically 
exposed to large doses of radiation, such as the Japanese atomic bomb survivors. The factors most 
commonly used in recent assessments are 0.0006 LCF per person-rem of exposure for workers and 
for members of the public (Interagency Steering Committee on Radiation Standards [ISCORS] 2002). 

The RISKIND model was used to estimate the effects from an accident under the onsite alternative.  
RISKIND estimates risk to populations and to MEIs or receptors at selected locations under hypothetical 
exposure scenarios that are defined by distance, duration, and frequency of exposure specific to that 
receptor.  The RISKIND model calculates dose as a function of rem per event for moving shipments 
based on the shipment dimensions. 

The RISKIND model and the other transportation models used in this analysis contain data sets of 
standard values for many parameters that are not route- or package-specific.  The analysis uses these data 
sets to the fullest extent possible.  Scenario specific data was also identified from existing sources or 
based on guidance for developing conservative assumptions (DOE 2002a).  The key inputs to RISKIND 
for the accident analysis are provided in Table 1.  A complete list of the action specific input parameters 
that were applied for the analysis is included in Appendix A.   

Table 1. Key accident-specific factors used in RISKIND model for transportation accident analysis. 

Location 
of MEI 

Collision 
Speed 

(km/hr) 

Angle 
of 

Impact 
Duration 

of Fire 
Temperature 

of Fire DR 

Contaminated 
Combustible Solids 

NRC Risk 
Response 
Region 

(automatically 
assigned in 
RISKIND) ARF RF 

Neutral 
conditions 

at 
328 ft  

(160 m) 

65 90 .75 hour 1350 K 1.0E-01 5.0E-04 1.0E+00 
Region VI  – 
probability of 

2.33E-07 

ARF – Airborne Release Fraction 
DR – Damage Ratio 
RF – Release Fraction  
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The doses and LCF risk based on the RISKIND evaluation of the onsite accident scenario are shown in 
Table 2. The facility worker is assumed to be located at the site of the accident.  The collocated worker is 
located 328 ft (100 m) away, and a member of the public is located 2.5 mi (4 km) from the accident (the 
point of nearest public access to the candidate sites). A report of the RISKIND model input and output is 
included as Appendix B. 

Table 2. Onsite accident scenario. 

Onsite vehicle crash and 
fuel fire 

Facility Worker Collocated Worker Offsite Public 

Dose  
(rem) LCF Risk Dose  

(rem) LCF Risk 
Dose  
(rem) LCF Risk 

0.018 1E-05 0.011 7E-06 0.000082 5E-08 

DCF – dose conversion factor 
LCF – latent cancer fatality 

 
4. OFFSITE ALTERNATIVE OF TRANSPORT TO NEVADA NATIONAL 

SECURITY SITE INCLUDING THE NO ACTION ALTERNATIVE 

The offsite alternative involves transport of the remote-handled LLW generated from the Idaho site to the 
NNSS for disposal.  The scenarios include transport of ATR ion-exchange waste only under the no action 
alternative and transport of all of INL’s projected remote-handled LLW under the offsite transportation 
alternative. Potential impacts to the public and the crew from routine transport and accidents are included 
in the analysis.  These offsite transportation impacts were analyzed in accordance with the 2002 Resource 
Handbook on DOE Transportation Risk Assessment (DOE 2002).  

4.1 Computer Models Used in the Analysis 

In addition to RISKIND, described in section 3, two computer codes were used to complete the analysis 
for offsite transportation and handling impacts: 

1. TRAGIS – an origin-and-destination pair for a shipment can be entered and the code sets routes for 
the shipment and designates route segments as urban, suburban or rural so that population densities 
within 50 mi (80 km) of the route can be estimated. Two potential transport routes have been 
identified for this alternative, any of which may be taken depending upon the conditions at the time of 
transport.  Route A is the preferred route because it passes through the least populated areas and is 
shorter than Route B. The two routes are shown on Figure 1.  Table 3 summarizes the data generated 
from TRAGIS for the two routes. 

2. RADTRAN – output from TRAGIS is used as input for RADTRAN to set the route segments and 
associated population densities along each route.  RADTRAN calculates collective risks to workers 
and the public along each route based on representative radiological and physical properties of the 
material being transported. The dose to crew members along the route, including stops, represents the 
collective dose to workers. The exposures to members of the pubic within 2,625 ft (800 m) of the 
transport link (off-link), sharing the transport link (on-link) and at stops are added to yield the 
collective dose to the public.   
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Table 3. Route-specific data for the two proposed transportation routes. 

Route 
Designator 

Distance by State (miles) Total 
Distance 

Population Along Route by State Total 
Population ID NV UT ID NV UT 

Route A 185.9 528.2 0 714.1 17,223 7,952 0 25,175 

Route B 140.2 441.3 210.7 792.1 17,084 7,664 86,736 111,484 

4.2 Routine or Incident-Free Transportation  

Assessment of incident-free transportation impacts involves assessment of collective population dose and 
of individual doses that may be received along the two potential transport routes from the Idaho site to the 
NNSS.  The transport routes generated using TRAGIS were used as input to RADTRAN (Figure 1). 

 
Figure 1. Transportation routes from the Idaho site to the Nevada National Security Site. 

Vehicle density and speeds along the segments are based on guidance from the RADTRAN manual.  
TRAGIS provides information on population distribution along the transport route by state.  Table 3 
provides the route-specific population data used for the analysis.  It is estimated that six shipments will be 
conducted each year under the no action alternative and that 117 shipments will be conducted each year 
under the alternative for disposal of all waste offsite. 

Nuclear Regulatory Commission (NRC) transportation regulations limit exposures from the contents of 
the shipping container to10 mrem/hour at 2 meters.  However, in accordance with the DOE Handbook for 
analyzing transportation of remote-handled waste, the exposure limit of 10 mrem/hour at 1 meter was 
used (DOE 2002a). 
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It is assumed that the vehicle would stop three times for refueling for each shipment.   The vehicle would 
be a truck-trailer combination carrying a shipping cask authorized by NRC or DOE for transport of Type 
B quantity radioactive materials. 

Off-link doses, on-link doses, doses to crew members, and doses at stops can be included in the 
calculation of doses using the RADTRAN computer code. Appendix C to this report includes the results 
of the RADTRAN code run for each of the two shipment routes presented under this alternative.   

The estimated collective population dose per shipment can be estimated by adding the off-link, on-link, 
and stop doses to a dose per shipment.  This per shipment dose can be multiplied by the number of 
shipments per year to estimate the total potential annual dose that could be received by members of the 
public. Consequences of the dose are expressed in terms of LCF risk using the ISCORS health risk 
conversion factor of 0.0006 LCF/rem of exposure.  Table 4 presents the results of the analysis of impacts 
to the population along the route for six shipments per year (the no action alternative) and for 117 
shipments per year (the offsite transport alternative).  

Table 4. Transportation impacts to the surrounding population from routine shipment of remote-handled 
low-level waste from the Idaho site to the Nevada National Security Site. 

Transport 
Route 

Off-link 
Dose1 

On-
link 
Dose 

Total 
Stop 
Dose2 

Per 
Shipment 

Dose 

Dose Per 
Year (6 

Shipments) 
LCF 
Risk3 

Dose Per 
Year (117 

Shipments) 
LCF 
Risk 3 

Route A 0.00014 0.0066 0.072 0.079 0.47 0.00028 9.2 0.006 

Route B 0.0002 0.0073 0.072 0.08 0.48 0.00029 9.4 0.006 

1. Dose is presented in person-rem. 
2. Total stop dose assumes three ½-hour stops made during the course of each shipment. 
3. Conversion factor of 0.0006LCFs per person rem used.   

 
Table 5 presents the results of the RADTRAN analysis for each of the two crew members.  It is assumed 
the crew would be DOE or contractor employees working under DOE requirements that set an 
administrative control limit of 5 rem/year for radiological workers (LCF risk 3.00E-03). 

Table 5. Transportation impacts to the crew from routine shipment of remote-handled low-level waste 
from the Idaho site to the Nevada National Security Site. 

Transport 
Route 

Crew 
Member 

Dose1 

Total 
Stop 
Dose2 

Per 
Shipment 

Dose 

Dose Per 
Year (6 

Shipments) LCF Risk3 

Dose Per 
Year (117 

Shipments) 
LCF 
Risk3 

Route A 0.039 0.04 0.079 0.47 0.00028 9.2 0.006 

Route B 0.043 0.04 0.083 0.50 0.0003 9.7 0.006 

1. Dose is presented in rem. 
2. Total stop dose assumes three ½-hour stops made during the course of each shipment. 
3. Conversion factor of 0.0006 LCFs per person-rem used.   
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4.3 Accident Scenarios for the No Action and Offsite Disposal 
Alternatives 

The potential impacts of accidents occurring during offsite transportation were based on the radionuclide 
content of a container of ion-exchange resins from ATR for the no action alternative and on the 
radionuclide content of  a representative drum of remote-handled LLW for the alternative of disposal of 
all waste offsite at NNSS.   

The scenario involves a collision resulting in a fire and release of the contents of the shipping container.  
This scenario is that same as that used for the onsite accident analysis and assumes that the collision takes 
place on a public highway.  The RISKIND computer code was used to estimate impacts to the population 
in an urban area, and to the crew, a collocated worker, and a MEI from a reasonably severe accident. The 
accident specific factors used are included in Table 6.  For purposes of the analysis, the driver was located 
10 ft (3 m) from the accident.  The collocated worker was located 328 ft (100 m) away.  Using other DOE 
NEPA analysis as guidance (DOE 1997), the MEI was located 525 ft (160 m) away from the accident, 
under neutral weather conditions. The complete results of the RISKIND modeling for offsite accidents are 
included as Appendix D. 

The collective population dose in an urban area from the accidental release of radioactive materials 
caused by a shipping accident involving a fuel fire and an impact severe enough to damage a shipping 
container is shown in Table 6.  Dose and risk of LCF is presented for the surrounding population, a MEI, 
the driver and a collocated worker. 

Table 6. RISKIND results for offsite transportation accident for no action and offsite disposal alternatives. 

Accident 

Collective 
Population 

Dose 

Collective 
Population 

LCF 
Dose to 

MEI 
MEI 
LCF 

Dose to 
Driver 

Driver 
LCF 

Dose to 
Collocated 

Worker 

Collocated 
Worker 

LCF 
No 

Action 
.029 person 

rem <0.0001 0.00013 <0.0001 0.0072 <0.0001 0.00019 <0.0001 

Offsite 
Disposal 

1.8  person 
rem 0.001 0.0083 <0.0001 0.077 <0.0001 0.011 <0.0001 

 
5. NON-RADIOLOGICAL TRANSPORTATION IMPACTS 

Non-radiological impacts related to transportation for the onsite, no action, and offsite alternatives result 
simply from transporting any material from one location to another independent of the characteristics of 
the cargo. The presence or absence of cargo is not a factor in the assessment of these risks. Non-
radiological risks are directly related to vehicle emissions (greenhouse gases) and the probability of latent 
health effects from vehicle exhaust or accident related injury/fatality.  Table 7 identifies the transportation 
characteristics for the onsite, no action, and offsite alternatives and applies documented rates of 
occurrence or risk factors as appropriate. 

Table 7. Estimated annual emissions and fatalities resulting from onsite, no action, and offsite shipments. 

Impact Type Factor Onsite No Action Offsite 
Miles/Round Trip (mi) - 30 mi 1,584 mi 1,584 mi 

Trips/Year (mi) - 51 Trips 6 Trips 117 Trips 
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Impact Type Factor Onsite No Action Offsite 

Distance/Year 
- 1,530 mi 

2,463 km 
9,504 mi 

15,295 km 
185,328 mi 
298,378 km 

Gallons/Year 6.6 mi/gallon1 231 gal 1,440 gal 28,080 gal 

Greenhouse Gases 22.2 lb/gal2 
5,128 lb 
3 tons 

31,968 lb 
16 tons 

623,376 lb 
312 tons 

Exhaust Emission Fatality 8.36E-10/km3 2.06E-06 
1.28E-05 

0.0000128 
2.5E-04 
0.00025 

Accident Injury 1.62E-07/km4 4E-04 
2.48E-03 
0.00248 

4.8E-02 
0.048 

Accident Fatality 2.49E-08/km5 6.1E-05 3.8E-04 7.4E-03 
 1 Huai et al., 2006. 

2 EPA 2005. 
3 Unit risk factor of 8.36 × 10-10 fatalities/km used for exhaust emissions (Biwer and Butler 1999). 
4 Nevada accident rate of 1.62E-07 per km (heavy truck accidents) used. 
5 Idaho fatality rate of 2.49E-08 fatalities per km (heavy truck accidents) used. 

6. SUMMARY 

For the onsite alternative, no exposure to the general public from incident-free transport is expected.  
Exposure to workers would be maintained within administrative limits for DOE workers of 5 rem/year 
(DOE 1994a).   

For a severe onsite accident, the estimated  LCF risk from a vehicle crash/fuel fire to a member of the 
public located 2.5 mi (4 km) (the point of nearest public access to the candidate sites), to a facility worker, 
and to a collocated worker  is presented in Table 8. 

Table 8. Onsite Accident expected doses and LCF risk to member of public, facility worker, and 
collocated worker. 

Onsite vehicle 
crash and fuel fire 

Facility Worker Collocated Worker Offsite Public 

Dose  
(rem) LCF Risk 

Dose  
(rem) LCF Risk 

Dose  
(rem) LCF Risk 

0.018 1E-05 0.011 7E-06 0.000082 5E-08 

DCF –  dose conversion factor 
LCF – latent cancer fatality 
N/A – Not Applicable 

 
For the no action and offsite alternatives, incident-free radiological exposure per shipment is estimated for 
general public and the drivers in Table 9.  Exposure to drivers would be maintained within administrative 
limits for DOE workers of 5 rem/year (DOE 1994a). 
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Table 9. Offsite incident-free transportation – expected dose and LCF risks to the collective population 
and the crew per shipment. 

Route 
Dose to Collective 

Population LCF Risk Dose to Crew LCF Risk 
Route A 0.079 4.74E-04 0.079 4.68E-04 

Route B 0.08 4.80E-04 0.083 4.98E-04 

 
For the no action and offsite alternatives, estimated dose and LCF risk from the accidental release of 
radioactive materials caused by a shipping accident involving a fuel fire and an impact severe enough to 
damage a shipping container for the collective population, a member of the public, the driver and the 
collocated worker is presented in Table 10.  There is no risk of an acute cancer fatality under any of the 
accident scenarios.  

Table 10. Estimated dose and LCF risk from offsite accident to collective population, maximally exposed 
individual, driver, and collocated worker under no action and offsite disposal alternatives. 

Accident 

Collective 
Population 

Dose 

Collective 
Population 

LCF 
Dose to 

MEI MEI LCF 
Dose to 
Driver 

Driver 
LCF 

Dose to 
Collocated 

Worker 

Collocated 
Worker 

LCF 
No 

Action 
.029 person 

rem 0.000017 0.00013 <0.00001 .0.0072 <0.00001 0.00019 <0.00001 

Offsite 
Disposal 

1.8  person 
rem 0.001 0.0083 <0.00001 0.077 <0.0001 0.011 <0.0001 
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Specific Data for Entry into RADTRAN and RISKIND Models and Assessment 
 

Parameter 

RADTRAN 
(RT), RISKIND 

(RK) or Both Number/Value Source 
Number of 
Shipments Both 

Onsite: 51 annual 
No Action: 6 annual 
Offsite: 117 annual 

DOE 

Dose rate of 
container Both 10 mrem/hour at 1 m DOE Transportation Handbook values 

for RH waste. 
Package long 
dimension RT 3.30 m Dimensions for CNS 10-160B Cask, 

assumed to be typical 
Gamma fraction Both 1 Assumed to be all gamma 
Neutron fraction RT 0 Assumed to be all gamma 

Crew size RT 2 
Waste Management Programmatic EIS 
(Appendix E Part 1 – Transportation 
Risk Assessment) 

Crew distance from 
source RT 3 m 

Waste Management Programmatic EIS 
(Appendix E Part 1 – Transportation 
Risk Assessment) 

Crew Shielding RT 1 No shielding assumed 

Crew view RT 3.30 m 
Assume upright cask – largest dimension 
of cargo facing crew is same as the 
length of the cask 

Exclusive use RT yes Assume exclusive use 

Radionuclides Both 

Onsite: 7000 Ci of Co-60 
per shipment plus the other 
radionuclides that together 
contribute 99% of the dose 
 
Offsite: 6000 of Co-60 per 
shipment plus the other 
radionuclides that together 
contribute 99% of the dose 

Onsite: Based on a maximum activity 
concentration of 1000 Ci/m3 Co-60 and 
the worst case concentrations for all 
other radionuclides (NRF, 2011) 
 
Offsite: Based on an administrative 
upper limit of 6000 Ci Co-60 and the 
worst case inventory for all other 
radionuclides from ATR, as documented 
in ECAR-854 
 
No Action: Based on inventory of ion-
exchange resins from ATR as 
documented in ECAR-851 

Transport route RT 1204 km Established through TRAGIS 

Speed – incident 
free RT 

121km/hr – rural 
88 km/hr – suburban and 
urban 

Assumed 70 mph for transport through 
rural areas and 55 mph for suburban and 
urban areas. 

Population density RT Varies Population density established through 
TRAGIS 

Vehicle density RT 
Rural:1155 vehicles/hr 
Suburban: 2414 vehicles/hr 
Urban: 5490 vehicles/hr 

Sandia National Lab Study, referenced in 
RADCAT Manual 

Persons per vehicle 
sharing route RT 2 RADCAT guidance; WM PEIS value 

Population density 
zones Both Rural, suburban, and urban 

Zones established through TRAGIS 
based on US Census data.  Value of 
1303 persons/km2 used for urban area 
population density in RISKIND (based 
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Parameter 

RADTRAN 
(RT), RISKIND 

(RK) or Both Number/Value Source 
on DOE Transportation Handbook 
guidance). 

Type of Highway 
RT Primary Choices are primary or secondary.   

RK Interstate Choices are interstate, primary or 
secondary 

Farm Fraction RT Varies 
Fraction of farmland for rural areas 
based on DOE Transportation Handbook 
values 

Stops RT 

3 stops for refueling (1/2 
hour each).  Each stop 
involves crew, people at 
refueling station and 
residents near stop. No 
shielding assumed. 

RADCAT User Guide – 1 person for 
crew, 1.3 x 104 people/km for rest stop, 
suburban population of 2.41 x 103/km 
for residents near stop 

Handling RT None Handling at off-site facility not in scope 
of EA 

Package diameter RK 1.99 m for offsite; 1.07 for 
onsite; 2.1 m for no action 

CNS 10-160B  and NuPac 210-14L cask 
dimensions 

Location of driver, 
co-located worker 
and MEI for 
accident 

RK 

Driver – 3 m 
Co-located worker – 100 m 
MEI – 160 m for offsite, 
4000 m for onsite 

Driver – distance from source to crew – 
WMPEIS 
Co-located worker - WMPEIS 
MEI – Default location for MEI in stable 
atmospheric conditions – WMPEIS for 
offsite; onsite MEI located at nearest site 
boundary 

Exposure duration 
for accident RK Acute Most conservative scenario selected 

Weather RK Stable Stability class D selected 
Cask Impact 
Velocity RK 65 km/hr RISKIND suggested values 

Cask Impact Angle RK 90° RISKIND suggested values 
Cask Orientation 
Angle RK 90° RISKIND suggested values 

Impact Object 
Hardness RK Unyielding RISKIND suggested values 

Flame Temperature RK 1350 (K) RISKIND suggested values 
Flame Duration RK .75 hr RISKIND suggested values 
Fire Location RK 0 RISKIND suggested values 
Accident Region RK 6 RISKIND suggested value 
Accident 
Probability RK 2.33E-07 RISKIND suggested value 

Fraction Released RK 5.0E-4 CSDR (Airborne Release Fraction) 
Fraction Dispersed RK 1 CSDR (Respirable Fraction) 
Fraction of 
Container Contents 
Failed 

RK 0.1 DOE Transportation Handbook 
(Damage Ratio) 
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Appendix C 

RADTRAN Results for Offsite Incident-Free Transportation  
for Routes A and B 

 

 Route A: Page C-2 through C-10 

Route B: Page C-11 through C-19 
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Appendix D 

RISKIND Results for Alternatives Involving Offsite Transportation 
Accidents 

 

Collective Population Results under No Action (Transport of 
Ion-Exchange Waste Only): Page D-2 through 17 

 

Individual Results under No Action (Transport of Ion-  
      Exchange Waste Only):  Page D-18 through 32 

 

Collective Population Results for Offsite Transport of All 
Waste: Page D-33 through D-45 

 

Individual Results for Offsite Transport of All Waste: Page 
D-46 through D-57 
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