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1.2 Lesson Objectives
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1.3 Introduction

[image: image3.png]et | Scoraro | eting SventorGause | Doscpton [ Ukethood| Comeence | Rk | Notes
o Tow [ w [ v [ou [ w,
G| S

BRESOURCES





[image: image4.png]Introduction

MAR = DR = ARF = RF = LPF = §T

ST ~ X/0 * BR * DCF = DOSE

GLOSSARY  RESODRCES BACK  FORWAZD




Narration: 

During the hazard evaluation, we estimated the radiological consequences to the worker, co-located worker, and the public using qualitative methods. During the accident analysis, we’re going to calculate the radiological consequences for the co-located worker and the public using quantitative methods. 

Calculating the radiological consequences is a two-step process that involves calculating the source term and then the radiological dose.
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1.5 Calculating Radiological Source Term and Dose

[image: image6.png]Calculating Radiological Source Term an se
Control MAR | DR | ARF | RF | LPF| ST X/Q (sec/m?) BR DCF (rem/g) DSTR (rem/g) Dose (rem)
()] @) cw P (m3/s) cw P cw P cw P
Unmitigated 9000 10 1E-2 10 10 90 3.5E-3 5.74E-05 33E4 83E-06 1.6E-05 9.59E-12 | 3.03E-13 [ 8.63E-10 | 2.73E-11

MEND  GLOSSARY RESOURCES BACK




[image: image7.png]Calculating Radiological Source Term and Dose

Commmnce Puic pye——— iy Wiorker
=25 o Tl fecve Dose 1E0) e T
Hoh b 5 o orsgnican adogicl nd
= Protectie Action Crer BACH s e
SsenTD SZenTD
2 NS i
o) o o T —

Table 1:Consequence Thresholds

MENU  GLOSSARY




Narration: 

Using the calculated unmitigated source term, we can calculate the unmitigated radiological dose consequence. If the unmitigated radiological dose consequence exceeds or challenges the EG for the public, and/or exceeds the threshold for the co-located worker, then mitigated analysis is required. 
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Narration: 

A mitigated analysis is required if the credited preventive controls identified in the hazard evaluation do not eliminate the hazard or terminate the accident. 
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Narration: 

The mitigated analysis becomes an iterative process in that the source term and radiological dose are recalculated for each mitigative control credited until the consequences do not challenge or exceed the EG for the public and/or exceed the threshold for the co-located worker.
1.6 Chemical Hazards
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Narration: 

During the hazard identification process, we excluded, or screened out, the chemical hazards using the criteria in Appendix A.2 of DOE-STD-3009. 

However, if a facility has chemical hazards that are not screened out and chemical scenario consequences exceed the criteria for the public and co-located worker as provided in Section 3.3.2, the contractor must calculate the chemical source term and consequence using the guidance in Section 3.2.4.3 of DOE-STD-3009.  

We’re going to focus on calculating the radiological source term and dose. So let’s get started by calculating the unmitigated source term.
1.7 Calculating Source Term Activity
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Narration: 

During the hazard evaluation, we examined the steps for determining the radiological source term. The source term is the amount of material released to the environment as a respirable aerosol. It’s calculated using the five-factor formula described in DOE-HDBK-3010. Let’s see how much you remember about calculating the radiological source term. 
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1.8 Source Term Submenu
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1.9 Determining MAR
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Narration: 

During the accident analysis, it’s important to remember that the MAR may be different for different accident scenarios. It’s necessary to define the material only in the discrete physical locations that are exposed to a given stress. For example, a loss of confinement such as a spill may involve only one glovebox. However, a fire may threaten the MAR in several gloveboxes, a room, or all of the material in a building.  

The MAR value identified in the accident analysis should be consistent with the values documented during the hazard identification and evaluation.
1.10 MAR Knowledge Check
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Narration: 

Earlier today, we examined the accident scenario involving the glovebox fire started by a malfunctioning furnace. The malfunction caused 4,500 g of a pyrophoric plutonium metal to become molten and oxidize. During a single run, between 2,000 and 4,000 g of plutonium is typically processed. However, the specific administrative control is set at 9,000 g of plutonium. What is the MAR for the furnace malfunction scenario?
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Try Again (Slide Layer)
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1.11 Determining DR Knowledge Check
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Narration: 

The DR is the fraction of material that is actually affected by the accident-generating conditions. According to DOE-STD-3009, a DR of 1.0 shall be used for the unmitigated analysis unless there is an applicable standard or technical basis for a different value. For example, DOE-STD-5506 provides damage ratios for transuranic waste facilities. 

What is the DR for each of these examples?
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Try Again (Slide Layer)
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1.12 Determining DR at a Plutonium Recovery Facility
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Narration: 

Let’s look at another example at a plutonium recovery facility.
1.13 Determining DR Knowledge Check (1 of 4)
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Narration: 

According to a seismic study, the south wall at this facility is vulnerable to a seismic event. The affected equipment includes half of the dissolution glovebox and the final glovebox (#4) in the fuel fabrication line. The study indicates all other gloveboxes and major equipment have sufficient margin to survive the seismic stress. What is the DR for each situation?
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Try Again (Slide Layer)
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1.14 Determining DR Knowledge Check (2 of 4)
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Try Again (Slide Layer)
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1.15 Determining DR Knowledge Check (3 of 4)
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Try Again (Slide Layer)
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1.16 Determining DR Knowledge Check (4 of 4)
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Try Again (Slide Layer)
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1.17 Determining DR for Furnace Malfunction Knowledge Check
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Narration: 

Let’s take another look at the furnace malfunction accident scenario. What is the DR?
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Try Again (Slide Layer)
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1.18 Determining ARF/RF
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Narration: 

According to DOE-HDBK-3010, ARF is the coefficient used to estimate the amount of a radioactive material suspended in air as an aerosol and thus available for transport due to physical stresses from a specific accident. The airborne pathway is normally the exposure mechanism evaluated because it is the primary method by which exposures at a distance from the point of release can occur. The ARF value is selected based on type and level of stressor impacting the MAR and the physical form of the MAR. 

According to DOE-STD-3009, RF is the fraction of airborne radionuclide particles that can be transported through air and inhaled into the human respiratory system. The RF is commonly assumed to include particles of 10 μm (microns) aerodynamic equivalent diameter (or AED) and less. Particles greater than 10 microns AED are less likely to be transported into the lung, and therefore are not as effective in imparting a radiation dose to the body.
1.19 Sources for Determining ARF

[image: image50.png]ing estimates shall be used unless adifferent value s provided inan
applicable standard or s otherwise technicallyjustified

«

00EsTD3009. 99

MENU  GLOSSARY RESOURCES BACK




Narration: 

DOE-HDBK-3010 lists the bounding estimates for radionuclide ARFs and RFs for a wide variety of MAR and release phenomena. 

The DOE Hazard and Accident Analysis Handbook contains a summary of the bounding values found in DOE-HDBK-3010. According to DOE-STD-3009, the bounding estimates shall be used unless a different value is provided in an applicable standard or is otherwise technically justified. Take a moment to examine how the ARF and RF values are determined.
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1.20 Determining ARF/RF Knowledge Check (1 of 3)
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Narration: 

Let’s take another look at the fuel fabrication line for the plutonium recovery facility during a seismic event. For this scenario, assume that the structural collapse does not occur and all four gloveboxes in the fuel fabrication line remain intact. That is, they remain upright in a largely undamaged state. What is the stress being imposed on the powder?
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1.21 Determining ARF/RF Knowledge Check (2 of 3)
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1.22 Determining ARF/RF Example
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Narration: 

Let’s examine the scenario where structural collapse does occur and is sufficiently severe to collapse all four gloveboxes in the fuel fabrication line. We need to break the scenario into a sequence of distinct events. First, a glovebox may tip over or slump down due to the legs collapsing. Second, a glovebox may be impacted by debris. The windows may break, allowing the contents to spill out. Both of these scenarios present the possibility of debris impacting the powder.

During the previous scenario, we used the ARF and RF values for a bulk powder packaged in a container. However, for this scenario, there are different stresses imposed on the powder in the glovebox. Although still a mechanical stress, we now have two possible situations: free-fall spill of a powder and powder that is impacted by falling debris. Since both situations could occur during the same scenario, we need to calculate the ARF and RF to account for both events.
1.23 Determining ARF/RF Knowledge Check (3 of 3)
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Try Again (Slide Layer)
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1.24 Determining ARF/RF for Furnace Malfunction
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Narration: 

Let’s determine ARF and RF values for the furnace malfunction accident scenario. The malfunctioning furnace control would maintain a very high temperature, which might cause the metal surface to roil. As a result, the airborne release would be greater. For the purposes of this analysis, a bounding ARF value of 1E-2 was selected. In this instance, an RF value is not provided. According to DOE-HDBK-3010, when an RF value is not provided, we should assume a value of 1.0 for conservatism.
1.25 Determining the Leak Path Factor
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Narration: 

According to DOE-STD-3009, the leak path factor (or LPF) is the fraction of material that passes through some confinement deposition or filtration mechanism. The LPF value used in the five-factor formula is the total fraction of respirable airborne material released during the accident that escapes from the building to the environment. It is of interest in accident analysis because it has the potential to reduce the initial source term before it exits the facility, producing a much smaller release to the external environment. 

For the unmitigated analysis, assume the aerosolized material exits to the atmosphere without retention. Per DOE-STD-3009, for the purposes of the unmitigated analysis, the LPF shall be set to 1.0. 

For the mitigated analysis, several leak paths may be associated with a specific accident, such as the fraction passing from a glovebox, the fraction passing from a room, or the fraction passing through a leaking door. When determining the leak path, you also need to consider the location of the source within the building, the external wind conditions, and whether the interior and exterior doors are open or closed. We’ll walk through the process of calculating the LPF again when we select controls during the mitigated analysis.
1.26 Determining LPF for Furnace Malfunction Knowledge Check
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Try Again (Slide Layer)
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1.27 Calculating Radiological Source Term
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Narration: 

It looks like we’re ready to calculate the source term. There are few things to remember. The input parameters and underlying assumptions must be technically justified. Also, the overall consequence must be conservatively calculated. This is assured by the selection of bounding accident scenarios, the use of a conservative analysis methodology, and the selection of source term and input parameters that are consistent with the chosen methodology. The basis for determining the source term is to use a combination of parameters on the upper end of any potential uncertainty.

The results of the source term analysis must be documented in Section 3.4.3.X.2 of the DSA. This section identifies the material and energy released through the pathways of concern during the accident, defines the parameters and phenomenological models used to derive the source term, and addresses the characteristics of the release. Ensure that this section of the DSA also presents a discussion of the source term factors described in Section 3.2.4.1 of DOE-STD-3009.
1.28 Determining Source Term Knowledge Check
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1.29 Calculating Source Term Knowledge Check
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Try Again (Slide Layer)
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1.30 Key Points
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l_three (Slide Layer)
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1.31 Results Slide
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1.32 Types of Dose Pathways
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Narration: 

Before we calculate the radiological dose, let’s look at the general modes of exposure. 

According to DOE-STD-3009, the dose pathways to be considered include inhalation, groundshine, and direct shine. Direct shine and groundshine from gamma emitters need to be evaluated only if they cause an upward change in the consequence level as defined in Table 1 of DOE-STD-3009.  

According to DOE-STD-3009, slowly developing dose pathways, such as ingestion of contaminated food, water supply contamination, or particle resuspension, are not included in the analysis. However, quick-release accidents involving other pathways, such as a major tank rupture that could release large amounts of radioactive liquids to water pathways, should be considered. In this case, potential uptake locations should be the evaluation points for radiological dose consequences. In most cases, the airborne pathway is of primary interest for nonreactor nuclear facilities. For facilities that have processes with the potential for significant spills to the environment, the surface and groundwater pathways may be more important, and accident releases usually would be expected to develop more slowly than airborne releases.
1.33 Receptors
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Narration: 

For the purpose of identifying safety-class controls during the accident analysis, we focus on the public receptor, also referred to as the maximally exposed off-site individual. 

For the purpose of identifying safety-significant controls during accident analysis, we focus on both receptors: the public and the co-located worker. 

Notice that the accident analysis does not focus on the facility worker. According to DOE-STD-3009, the need for safety-significant controls to protect the facility worker is determined by the qualitative hazard evaluation.

1.34 Dose Submenu
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Narration: 

Now we’re ready to calculate the radiological dose. Radiological dose consequences are presented as a total effective dose (TED) based on an integrated committed dose to all target organs, accounting for direct exposures, as well as a five-year commitment. We calculated the source term in the previous step, so let’s move on to atmospheric dispersion, or “chi over Q.” 

I’ve brought in an expert, Dr. Ava Harper, to walk us through the process. During this meeting, she’s going to give us an introduction to atmospheric dispersion. We’ll meet at a later date to examine the details for the calculation.
1.35 X/Q and the Atmospheric Dispersion Model
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Narration: 

I’m glad I can help! We have a lot to cover today, so let’s get started with “X over Q.” The parameter X over Q represents the dilution of the radioactive plume via dispersion and deposition as it travels from the facility during an accident. X is the concentration of the radionuclides or toxic chemicals in the air at some downwind location, and Q is the constant rate of radionuclide or toxic chemical release. X over Q is the concentration of the radionuclides or toxic chemical in air at the receptor, per unit source rate, or time-integrated concentration per unit source.

In order to calculate X over Q, we need to use an atmospheric dispersion model such as the Gaussian plume model. This is an example of the general shape of a Gaussian plume as released from a stack. This example illustrates the coordinate system typically used in Gaussian equations:  x is defined as the downwind direction, y is the horizontal cross-wind direction, z is the vertical direction, the lower-case h is the stack height, and the upper-case H is the plume height. 

As the plume moves downwind, it gets progressively larger and less concentrated due to lateral and vertical diffusion. The Gaussian-plume formula provides a better representation of reality if conditions do not change rapidly within the hour being modeled. It’s suitable for modeling the dispersion of neutrally buoyant plumes, which have the same density as air, with negligible relative momentum and internal turbulence.  

For a ground-level release (where h = 0), the first two exponential terms become equivalent. Each of these terms equals one when the receptor is ground level (where z = 0). The maximum concentration occurs at plume centerline (where y = 0). The Gaussian equation simplifies to this. 

This equation is now only a function of downwind distance of the receptor and is used for the co-located worker and the public. 

Let’s examine some of the meteorological parameters affecting atmospheric dispersion.
1.36 Factors Affecting Airflow in Atmospheric Releases
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Narration: 

Here are some of the factors that affect airflow during atmospheric releases.

The greater the wind speed, the more stretched out the plume will be and the more surrounding air will be mixed in.

The change in wind speed with height above the ground causes mechanical turbulence. Mechanical turbulence is also generated when air interacts with some fixed object, such as the ground, which is described by roughness length, or with a building, which is described by aerodynamic effects such as wake or cavity. The horizontal wind speed used in Gaussian models is based on the average wind speed over a selected time, usually 15 minutes or one hour.
1.37 Factors Affecting Airflow in Atmospheric Releases-Release Height
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Narration: 

Another factor affecting dispersion and dilution of atmospheric releases is the height of the release above the ground. 

An elevated release may skip receptors closer to the source, but affect those farther away. It may also dilute more before reaching the ground.

A release may be elevated if it occurs through a stack or if it is buoyed by a positive temperature difference between the release and the surrounding air, as might occur if the release is caused by a fire. To be considered elevated, the stack height must exceed twice the height of adjacent structures.

Section 3.2.4.2 of DOE-STD-3009 requires a non-buoyant, ground-level, point source release.

1.38 Factors Affecting Airflow in Atmospheric Releases-Stability Class (1of 3)
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Narration: 

The rate at which turbulence diffuses radioactive and toxic chemical emissions depends on the stability of the atmosphere. The term "stability" refers to the rate of mixing within the atmospheric boundary layer. To categorize the different states of turbulence in the atmosphere, we use Pasquill stability classes. The rating provides an indication of how unstable the atmosphere is, which affects how rapidly a parcel of air is mixed and dispersed, or the degree of spatial dilution.

Several methods exist to convert measured or observed meteorological data into atmospheric stability class data. Two methods are recommended: One is based on NRC guidance and the other is based on EPA guidance. Refer to the DOE Hazard and Accident Analysis Handbook for additional information.
1.39 Factors Affecting Airflow in Atmospheric Releases-Stability Class (2 of 3)
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Narration: 

As you can see, the stability of the air changes during the day due to temperature and wind. The shape of the plume also changes.
1.40 Factors Affecting Airflow in Atmospheric Releases-Stability Class (3 of 3)
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Narration: 

More stable air causes the plume to stay concentrated farther downwind.
1.41 Factors Affecting Airflow in Atmospheric Releases-Surface Roughness
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Narration: 

Another factor affecting the calculation of atmospheric dispersion is surface roughness. Surface roughness affects mechanical turbulence and the horizontal and vertical dispersion coefficients used in the calculation. 

Mechanical turbulence is generated as wind flows over and around obstacles on the earth’s surface. These obstacles include natural topography and vegetation, as well as man-made structures. 

In general, the rougher the terrain underneath the atmosphere, the greater the mechanical turbulence, diffusion, and vertical dispersion. Also, the vertical dispersion typically increases by one stability class for urban areas due to the additional mechanical turbulence generated by the buildings. 

There are several approaches for estimating surface roughness, but one of the commonly used methods is based on matching the site observations with a guidance table. For additional information on surface roughness, refer to Appendix E in the DOE Hazard and Accident Analysis Handbook.

Section 3.2.4.2 of DOE-STD-3009 identifies specific parameters to be used when calculating X over Q with DOE-approved codes.
1.42 Selecting an Atmospheric Dispersion Model
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Narration: 

According to DOE-STD-3009, there are three options for calculating atmospheric dispersion and the resulting X over Q. The typical method is option 2, using a computer code such as the MELCOR Accident Consequence Code System (or MACCS). When reviewing DSAs, remember that the methodology and guidelines are specific to the option the contractor selected. Take a moment to review the three options.
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l_three (Slide Layer)
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1.43 NRC Regulatory Guide 1.145
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Narration: 

Let’s look at the NRC Regulatory Guide 1.145 since all three options rely on its guidance for the determination of X over Q.

The NRC NUREG/CR-2260, Technical Basis for Regulatory Guide 1.145, Atmospheric Dispersion Models for Potential Accident Consequence Assessments of Nuclear Power Plants, provides a basis for the regulatory positions presented in Regulatory Guide 1.145.
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1.44 Meteorological Data for Dispersion Modeling
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Narration: 

In the DSA, the contractor must describe the methodologies used to prepare the modeling parameters and include sufficient information to allow for the establishment of the technical basis for the dispersion modeling result.

A basic rule of thumb is to use at least five years of meteorological data as an input into the dispersion model. DOE-STD-3009 specifies that the latest five years of data should be used as an input and recommends that the 95th or 99.5 percentile value be used. A reanalysis is needed only every 10 years since the average of meteorological parameters change relatively slowly over time.
1.45 Release and Exposure Durations
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Narration: 

Another parameter used in the atmospheric dispersion model is the release and exposure duration. Take a moment to review the guidelines from DOE-STD-3009 and Regulatory Guide 1.145.
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1.46 Mapping Receptor Locations - MOI
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Narration: 

The receptor location is another parameter used as an input to the atmospheric dispersion model. Remember that the receptor location for the co-located worker is 100 meters from the facility or estimated release point. 

However, we still need to determine the receptor location for the MOI, or public. As you can see from this example, the source location is the center of the coordinate system. The site boundary is illustrated by the red line. The blue dots represent the receptor location at the minimum distance to the site boundary within each of the 16 45-degree sectors. We now have the receptor locations, in meters, for the 16 sectors. 

Based on five years of meteorological data for the site, such as wind speed, direction, atmospheric stability, and precipitation, we can calculate hourly-averaged data sets for each sector. This approach is used to calculate a directionally independent 95th percentile X over Q.
1.47 Determination of X/Q
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Narration: 

Let’s examine the specific guidelines for calculating X over Q for both the on-site and off-site receptor. Notice that there are two options for calculating the receptor location for the MOI. The MOI is typically located either at the shortest distance to the DOE site boundary (directionally independent), or at the site boundary location with the highest dose based on a ground level release (directionally dependent).

When reviewing the DSA, refer to Section 3.2.4.2 of DOE-STD-3009 for specific guidelines for each option.
l_one (Slide Layer)

[image: image130.png]Determination of X/Q

onsitexia

Accorting 10DOESTD-3005, 3 X1Q ol f 3.5 10-3 s shall b us for gl s vshion st the.
0D meteeceptorlacaton,unies n et cnse X/Q vl shec

Vi an SHerate vl e, he DSk Shll e 3 Schcal b SppOrIng h nee o the sHemte v and

[UFEETONATg
JITEEATEN
WESIEXAY

MENG  GLOSSARY  RESOURCES BACK




l_three (Slide Layer)
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1.48 X/Q Values
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Narration: 

Let’s take a look at some specific X over Q values. This table provides the 95th percentile X over Q values at the site boundary. All the scenarios were calculated using a ground-level release, 38 cm surface roughness, 1 cm/s deposition velocity, and a D stability class. 

To be conservative, we select the largest X over Q value. A non-buoyant release for a spill accident is selected as it identifies the largest X over Q value, even though we are looking at a fire scenario. Keep in mind that the fire scenario is initiated within a building, so the non-buoyant release X over Q is selected.
1.49 X/Q Knowledge Check
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Narration: 

Using the values in this table, we can determine the X over Q value for the furnace malfunction scenario. Remember that Section 3.2.4.2 of DOE-STD-3009 recommends a non-buoyant, ground-level release for the selection of the most conservative X over Q. What is the X over Q value for this scenario?
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Try Again (Slide Layer)
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1.50 Identifying Breathing Rate
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Narration: 

The next value in the calculation is breathing rate. DOE-STD-3009, Section 3.2.4.2, requires a breathing rate of 3.3E x 10-4 m3/s for both the public and co-located worker. This value is equivalent to “light work” as defined in ICRP Publication 68. The reference man is a 30-year-old Caucasian male.
1.51 Breathing Rate for Furnace Malfunction
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Narration: 

Following the guideline in DOE-STD-3009, we’ll use the same breathing rate for both the co-located worker and the public.
1.52 Calculating Dose Conversion Factor
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Narration: 

The amount of biological damage that radioactive material may inflict on an organ or tissue is given by the dose conversion factor (or DCF). It provides a measure of the biological effect of being exposed to different forms of radiation (alpha, beta, neutron, x-ray, or gamma). The chronic dose to an individual depends on how much of the radionuclide goes to the blood or GI tract. Different radionuclides in different chemical forms are absorbed in bodily fluids at different rates. 

The DCFs take into account the migration of the radioisotope within the body, the decay of the radioisotope, and the formation of daughter isotopes that may be radioactive. The DCF values are different for the co-located worker and the public. 
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l_two (Slide Layer)
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1.53 Determining DCF for Furnace Malfunction Knowledge Check
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Narration: 

Now we need to determine the DCF for both the co-located worker and public. For this scenario, use Pu-239 as the radionuclide and Category S. Category S (or slow) is assigned to materials that are less soluble in water. Aerosol particles produced by metal fires or from mechanical impact on finely divided oxide powders fall into this category. Category S applies to the accident we are reviewing.
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Try Again (Slide Layer)
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1.54 Conversion from Sv/Bq to Rem/G
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Narration: 

There is one more step when determining the DCF. The DCF values in ICRP 68 are given in international units, in this case Sv/Bq. We need to convert the value to conventional units, which is rems per gram. Take a moment to review the steps for the conversion.
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l_two (Slide Layer)
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1.55 Calculating Radiological Dose
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Narration: 

It looks like we’re ready to determine the radiological dose. To simplify the process, we’re going to use a two-step process. First, we’ll calculate the dose to source term ratio, and then the dose. The formula for calculating the dose to source term is X over Q, multiplied by the breathing rate, multiplied by the dose conversion factor. To calculate the dose, simply multiply the dose to source term ratio by the source term.
1.56 Dose to Source Term Ratio
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Narration: 

We’ll need to calculate the dose to source term ratio for both the co-located worker and the public. 
1.57 Radiological Dose Knowledge Check
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Narration: 

The last step is to calculate the dose for both the co-located worker and the public, which is the source term multiplied by the dose to source term.
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1.58 Calculating the Dose Knowledge Check
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1.59 Documenting the Consequence Analysis Knowledge Check
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Narration: 

When reviewing a DSA, ensure that the contractor documents the consequence analysis per Section 4 of DOE-STD-3009. Take a moment to review the requirements and answer this question.
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1.60 Key Points
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1.61 Results Slide
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1.62 Comparing Consequence Estimates to the EG and Co-Located Worker Threshold
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Narration: 

This is our last task for the unmitigated accident analysis. We need to compare the radiological dose consequences for our scenarios to the EG for the public and to the threshold for the co-located worker. The EG is not a safety standard because it does not define an acceptable or unacceptable dose from an accident. It is a criterion used by DOE to help identify and evaluate the safety-class controls necessary to avoid the potential dose from an accident. The EG of 25 rem total effective dose for the public and 100 rem total effective dose for the co-located worker are documented in Table 1 in DOE-STD-3009. 

Table 1 also lists the protective action criteria for chemical hazards that are not screened out during the hazard identification process.

When reviewing a DSA, ensure that the comparison of the unmitigated consequence thresholds are  documented in Section 3.4.3.X.4 of the DSA.
1.63 Process for Comparing Consequences to the EG
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Narration: 

Let’s examine the process for comparing the dose to the EG for the public and the co-located worker threshold.

Public
A total effective dose of 25 rem is the EG for the public. If the radiological dose exceeds 25 rem, a safety class SSC is required per DOE-STD-3009. If preventive controls do not reduce the dose below the EG, then mitigative controls are incrementally credited. We’ll discuss this process and also what to do if no viable control strategy exists later in the week.

If the dose challenges the EG-that is, it’s greater than 5 and less than 25 rem-then a safety-class SSC is recommended per DOE Guide 420.1-1. The concept of “challenging the EG” accounts for potential uncertainties in the accident analysis methodology.  

If the dose is below 5 rem, then no safety-class controls are required.

Co-Located Worker

For co-located workers, an unmitigated radiological dose of 100 rem total effective dose at 100 meters from the release point shall be used as the threshold for designating safety-significant controls.
l_one (Slide Layer)

[image: image175.png]Process for Comparing Consequences to the EG

MOPublic

~ Comparé™~._
< Radiological Dose >«
toEG -

Below Challenges Exceeds
(<Srem) (>5and <25 rem) 25rem)

Safety Class ssC. Safety Class SsC.
s Recommended is Required
(perDOEG4201-1) (perDOE STD-3009)

Nosafety Class
Controls Required

Cotocated e
Worker e A | S

MENU  GLOSSARY  RESOURCES BACK




l_two (Slide Layer)

[image: image176.png]Process for Comparing Consequences to the EG
Co-Located Worker

o Radiologica Do~ .
o W hveshotd

Below Exceeds
(<100rem) (2 100rem)

Nosafety Significant

‘Controls Required s Required

Safety Signifcant SC.
(per DOE STD3009)

CPRPER SComcetond e, | ot e
[y
(g Ay | Yo

MEMU  GLOSSARY  RESOURGES BACK  FORWARD




1.64 EG Knowledge Check (1 of 4)
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Narration: 

Let’s examine some of the representative bounding and unique accidents we selected. For each scenario, determine if the dose exceeds, challenges, or falls below the EG. If the dose exceeds or challenges the EG, the accident scenario will be carried forward to the mitigated analysis.
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1.65 EG Knowledge Check (2 of 4)
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1.66 EG Knowledge Check (3 of 4)
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1.67 EG Knowledge Check (4 of 4)

[image: image189.jpg]EG Knowledge Check (4 of 4)

| Doesthe adiological dose for this scenarl exceed o fallbelow the co-ocated worker threshold?

| F==n T nitingEvnt o e el M
| [ opanions [ rumceampursnes Famscematuncion Uncowcled | 100

icantiofumce o nide
Soraboc nd gosboxbrnach

3 Exceeds CWThveshold

0 Fals below CWThreshold

SUBMIT ot
WENU  GLOSSARY  RESOURCES BACK  FORWABD





Correct (Slide Layer)

[image: image190.jpg]THAT'S CORREC

The unmigated e 9 the o xatedworker 100 e wheh
meespecsec e thes ok o the - ed worker.





Incorrect (Slide Layer)

[image: image191.jpg]INCORRECT

The unmigated o o the o xatedworker 100 e wheh
meespecsec e thes ok o the - ed worker.





Try Again (Slide Layer)

[image: image192.jpg]T —





1.68 Key Points

[image: image193.jpg]T

[ —

25 for the public then  safty dass S5

e ralolgical dos challenges 25 e (> 5 and < 25)for thepublicthen
Guida 2011

Jred per DOE STO-3009
vy

£ $5Cis recammended per DOE

e raiciogicl doe fllbelow 25 o the publc then o sfety dass controls e e,

Aceident scenaios thatchllenge o exceed the £ s cred forward o themitgated anslys.
PRm——

- Forcolocated werkers anunmiigated radilogical dose of 100 re ot civ dos
hllbeused 2 the threholdfordesgnatin fery ig it contls.

100 maters o thereleasepoint

WENU  GLOSSARY  RESOURCES BACK  FORWARD





Narration: 

Congratulations! You made it through the unmitigated accident analysis. During our next meeting, we’ll identify safety-class controls for the accident scenarios that challenged or exceeded the EG.
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2. Resources

2.1 Resources
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