[bookmark: _Hlk80360419]                                                                                                                    Introduction
[bookmark: _Hlk513185488]The (TITLE of Exercise) are being conducted at the request of -necessary information- in cooperation with –necessary information.-

The United States Department of Energy Transportation Emergency Preparedness Program is assisting these jurisdictions in this training and exercise effort in preparation for the tabletop.  The DOE has conducted needs assessments and offered Compressed MERRTT, MERRTT, Technician MERRTT classes.  Within the past three years, approximately ____ emergency responders in ____ have participated in these sessions. This tabletop Exercise is one of a series of exercises and is intended and designed to verify responder skills to properly respond, manage, and resolve a transportation accident involving radioactive material.

1.0 [bookmark: _Hlk80360459]Purpose
The purpose of this exercise is to evaluate decision-making and intended course of action against current response plans and capabilities for response to a transportation accident involving a WIPP shipment. This Tabletop Exercise (TTX) will provide emergency responders and local and state officials the opportunity to discuss emergency plans, procedures, guides, and response actions that would be implemented during a transportation accident involving radioactive material. 

2.0 Scope
This TTX will require the establishment of an incident scenario which will require decision-makers from the varied agencies represented to assess, evaluate, and respond to a multivehicle accident involving a WIPP shipment of transuranic radioactive waste. The accident will result in injuries to occupants of a radiopharmaceutical courier vehicle and a fire. This accident will not involve any release of radioactive material.
 
3.0 Objectives
3.1 [bookmark: _Hlk80360510]Demonstrate an understanding of local and state emergency response and notification plans and procedures for responding to a radiological transportation accident.
3.2 Discuss how the Incident Command System (ICS) will be implemented and how a Unified Command (UC) will be established to best manage the incident including local, state, and federal resources.
3.3 [bookmark: _Hlk512339891]Discuss the capability to establish communications between the Incident Commander (IC) and the supporting response and mutual aid organizations. 
3.4 Discuss department procedures for extinguishing a fire impinging on radioactive materials
3.5 [bookmark: _Hlk80360499]Discuss the need, importance, and procedures to promptly rescue, triage, treat, transport and transfer patients to the hospital who were involved in a transportation incident involving radioactive material.
3.6 Discuss the city and country hazardous materials team’s capability to size up and manage a transportation accident involving a radioactive material package.

4.0 Participants
State
Tribal 
County
City
Observers

5.0 Tabletop Format and Guidelines
5.1 [bookmark: _Hlk80360542]Format
The TTX will be conducted for participants (dispatchers, firefighters, emergency medical technicians, law enforcement officers, public information officers, hospital personnel, state, and local government,) and observers. The players will respond to the scenario based on their knowledge, expertise, plans, procedures, and equipment capabilities. The facilitators will provide situation updates including scenario injects and moderate the discussion between the players.

5.2 Guidelines/Rules
· [bookmark: _Hlk80360577]The TTX facilitator will encourage participation from all players.
· Players are encouraged to ask questions.
· The TTX will be facilitated in a blameless and expressive thinking manner.
· Participants should respond based on their expertise, training, and organizational plans/procedures/guides.
· There are no trick questions, nor is there a hidden agenda.
· The TTX will be facilitated in a learning and problem identifying/solving format.
· Observers are not a part of the exercise.  If an observer has a question, please write it down on the provided form and someone will pick it up to be answered during the appropriate time.

6.0 [bookmark: _Hlk80360594]Scenario and Background
Insert write up

The scenario begins with a call to 911.

Following the completion of the TTX Inject, evolution of the TTX Scenario will continue with the following:
· [bookmark: _Hlk80360638]Initial Notifications and Accident Scene Size Up
· Entry Team Actions and Observations
· Emergency Medical Service and Hospital Emergency Room Arrival
· Notifications, Requests, and Communications
· Post-Urgent Emergency Considerations
· Hazardous Materials Team Operations
· Public Information
· State Radiation Authority
· Entry Team Radiological Survey Data
· Recovery Operations




7.0 Section 1- Initial Notification and Scene Size Up

7.1 [bookmark: _Hlk80360671]Initial Notification
Citizen Observing the Accident
Insert notification and map of location

7.2 Initial 911 Communication Center Actions
7.2.1 Explain dispatch operations based on the initial call information. Would you ask additional questions, if so, what would you ask?
· Discuss/explain typical dispatch sequence for an accident of this type; send law enforcement, fire, and EMS.

Ask additional questions about the accident including:
· How many victims do you see?
· What types of vehicles are wrecked?
· What type of tractor-trailer is wrecked?
· Do you see any markings or placards on the tractor-trailer?
· Are people assisting the injured?
· What are the traffic conditions approaching the accident?


7.2.2 First arriving law enforcement and fire department, what are some of your en-route considerations for this accident? 
· Firefighting
· Patients
· Traffic conditions
· Terrain conditions
· Weather conditions (wind direction, wind speed, temperature, and precipitation)


7.2.3 Would PIO personnel be aware of this accident at this point in time? 
· Based on responses to the needs assessment questionnaires, PIO would hear the initial dispatch.


7.2.4 First arriving law enforcement and fire department unit’s accident scene observations.Open Envelope 1

[bookmark: _Hlk80360750]
[bookmark: _Hlk80360730]Add photos (suggestion: group them so they fit into one page)




7.3 Conducting the initial scene size-up and establishing incident command

7.3.1 Law Enforcement and fire department responders describe who will assume command and how and where incident command will be established for the accident?
· Fire arriving assumes command.
· Command post established upwind and upslope.


7.3.2 What is your initial scene size-up considerations?

	Fire Department
	Law Enforcement

	Victim rescue/injuries (Truck drivers not injured)
	Secure the scene

	Fire suppression (reference ERG)
	Traffic control- road blocks

	Hazardous materials present
	Re-routing traffic considerations

	Needed protective clothing
	Notifications

	Scene security
	Assist with Unified Command

	Control zones
	Decontamination

	Notifications
	Accident investigation

	Need for public protective actions
	Conduct typical vehicle registration and driver check

	Need for mutual aid
	

	Public information needs
	

	Need for Unified Command
	

	Decontamination
	

	Responder accountability
	




8.0 Section 2- Entry Team Actions and Observations

8.1 Discuss your Incident Action Plan entry team assignments
· Implement responder accountability.
· Establish firefighting operations.
· Establish rescue and contamination control for passenger car occupants and truck drivers.
· Search scene for additional accident victims-roadside and inside car.
· As you enter the scene, identify conditions or observations you will report to command during the entry and upon exit of the hot zone. Determine extent and types of hazardous materials released.
· Recover the shipping papers.
· Establish control zones as described in the ERG and/or the State of ADD STATE Radiological Emergency Response Plan. 
· Establish decontamination corridor.
· Notify local hospitals.
· Ask dispatch to notify Department of Emergency Management (Duty Officer).


8.2 Entry team hot zone exit report- explain what would have been accomplished during hot zone entry
· Patients have been rescued, grossly decontaminated, and removed from the hot zone using the double blanket method.
· Diesel truck fire has been extinguished.
· Leaking fluids and water runoff from firefighting operations could be an environmental problem.
· Radioactive material packages are not breached, and no radioactive material has spilled from the packages onto the highway.
· Accident scene search: talked to both truck drivers to confirm that all accident victims are accounted for.
· Decontamination method/process for the initial entry team responders is complete.
· Shipping papers have been retrieved.
· Uninjured truck drivers have been removed from the hot zone.


Inject: Will PIO personnel alert the public about the situation? If so, how? 
· What are your key messages?
· Will PIO personnel alert Spanish speaking citizens? If so, how? 
· Will PIO personnel alert citizens who sign? If so, how? 
· Casino guests are asking if is safe to go outside
· People in neighborhood asking if their pets will be ok?
· Should school students shelter in place?
LOCATION Radiological Transportation Accident Tabletop Exercise Observer Guide
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Open Envelope 2


[bookmark: _Hlk80360904]Add photos (suggestion: group them so they fit into one page)

	Patient Vital Signs

	Patient One
	Patient Two

	Male subject, approx. 11 YO, unrestrained, likely ejected, A/O persons (not place, time or event.) Subject is conscious complaining of lower leg pain. Visible open tib/fib fracture with pedal pulse present. 
BP: 80/50
Pulse: 110
Respirations: 30
Skin color: pale
Pupils: equal and reactive
No other palpable injuries
	Male subject, approx. 24 YO, unrestrained, likely ejected, A/O persons, place (not time or event.) Subject is conscious complaining of pain in the arm and head. Visible deformity of right forearm with radial pulse present.
BP: 110/80
Pulse: 90
Respirations: 24
Skin color: pale





9.0 Section 3- Emergency Medical Service and Hospital Emergency Room Arrival

9.1 Emergency Medical Services: explain your responsibilities and contamination control response considerations.
· Confirm that the gross decontamination/double blanket method was used when removing the patient from the hot zone. This method reduced the patient’s level of contamination and the spread of radiological contamination inside the ambulance and at the hospital. 
· Treat and transport the patient. According to the ERG and the State of STATE Radiological Emergency Response Plan, medical problems take priority over radiological concerns.
· Wear appropriate protective clothing in the ambulance.
· Verify that the hospital has been notified that possible radiologically contaminated patients are en-route.
· Ask the hospital for instruction regarding using a special entry for receipt of potentially contaminated patients.


9.1.2 Review of ERG guidance




9.2 Hospital Emergency Department: what actions will you prepare the hospital for the arrival of contaminated patients?
· Designate the preferred ambulance entrance for the hospital.
· Prepare the emergency room to control the spread of contamination.
· Consider reaching out to the Hospital Nuclear Medicine Department and Radiation Safety Officer (RSO). The RSO is an asset that may be able to assist with radiological surveys of the patient. The State of STATE Radiological Emergency Response Plan lists four hospitals in Washoe County (one hospital in Elko County, one hospital in Humboldt County) that have nuclear medicine departments capable of assisting with radiological patient surveys.

9.3 What information do you want EMS personnel to provide you in-route or at turnover?
· Typical patient condition report, injuries, treatment provided, decontamination provided, vital signs.


9.4 How will you treat contaminated patients upon their arrival?
· Remember that medical problems take priority over radiological concerns.
· Call hospital RSO or nuclear medicine department for in-house assistance.
· Talk with the State Rad Authority and REAC/TS for information and resources.


9.5 Now that the patient has been transferred to the Emergency Department, who would provide instructions to the EMS crew and what instructions would likely be provided?
· Crew should not eat, drink, smoke, or chew until surveyed and found to be free of contamination.
· Survey the ambulance and crew to verify no radiological contamination.


10.0 Section 4- Notifications, Requests, and Communications

10.1 Who is responsible for notifications and what notifications should be made?
Incident commander (or designee) is responsible for notifications. Notifications should include:
· Confirm that the hospital has been notified that a possible radiologically contaminated patient is en-route.
· Request needed mutual aid support.
· Notify local and state environmental or radiological health officials of the accident and possible release of radioactive material as outline in State of STATE Radiological Emergency Response Plan.
· Contact the shipper using the emergency response telephone number found on the shipping papers to report and discuss the accident.
· Determine the need to open the County Emergency Operations Center.
· Verify responsible party has made notification to National Response Center (RQ on shipping papers.)


11.0 Section 5- Post Urgent Emergency Considerations

11.1 At this point, the urgent response phase is over. The fire has been extinguished, accident victims have been rescued, the shipping papers have been recovered, initial notifications to local and state agencies have been completed.

Discuss post urgent response considerations needed to better understand the accident scene and possible public and environmental threats.
· Ensure Unified Command has been established.
· Confirm that necessary initial and follow-up notifications to local, state, and federal agencies have been completed.
· Consider additional entries to determine the extent of the environmental and radiological hazards.
· Evaluate the need for a public information statement about the accident and how there is no possible release of radioactive material.
· Determine the need to activate the County Emergency Operations Center.


12.0 Section 6- Hazardous Materials Team Operations

12.1 Following the arrival of the hazardous materials team and briefing by the command staff, how will you organize your command structure and then obtain specific hazard information about the incident?
· Define the ICS staff positions for the hazardous materials accident (e.g. Safety Officer, Public Information Officer (PIO), Operations Officer, Planning Officer, etc.)
· Review the shipping papers.
· Call the emergence response telephone number listed on the shipping papers.
· Talk with the drivers of the tractor trailers.


12.2 List your Incident Action Plan entry team objectives.
· Conduct habitability radiation and contamination surveys to verify that levels at the command post and operational area are background levels. 
· Verify that established control zones are adequate or adjust as needed.
· Conduct medical evaluations for entry team members.
· Select appropriate level of protective clothing to enter the accident scene.
· Select the appropriate type of radiological survey instruments to use in the hot zone.
· Protect your radiological instruments for use inside the hot zone.
· Define your procedure/guidance for entry team radiation assessment and exposure reporting rates; initial reporting levels are background, 500 microR/h, 1mR/h, hot line at 2mR/h, report, hold before proceeding at 500mR/h, and back out or turn back rate is 1R/h.
· Evaluate entry team exposure limits. Use of EPA Actions Guides Manual (aka EPA 400 guidance.)
· Define the need for dosimetry.
· Define at what level (counts per minute (cpm)) something is to be considered contaminated.
· Set up decontamination corridor and determine decontamination method.
· Contain/absorb the leaking/leaked passenger and truck fluids.
· Conduct radiation surveys around the scene to determine radiation levels.
· Conduct contamination smears around the scene to determine if there is radiological contamination. 
· Survey and map the radiation and contamination results.
· Look for additional secondary hazards.
· Take video and/or pictures of the accident scene.


12.3 Discuss what radiological instruments and survey practices are being used for this type of incident?
· Bag or wrap radiological survey instrument to protect them from being contaminated.
· Establish radiation and background levels at the operations area and command post.
· Enter the hot zone and take continuous radiation dose rate reading. Responder will survey the scene using typical survey techniques. Most surveys are taken at waist height; periodically responders will conduct high and low surveys and 360° surveys while working in the hot zone.
· Periodically check dosimetry reading (if issued.) This would include direct reading dosimeters/pocket ionization chambers or electronic dosimeters (e.g. Ultraradiacs.) (Rad Watches in Reno)


[bookmark: _Hlk80361026]Add photos (suggestion: group them so they fit into one page)Open Envelope 3


12.4 Discuss your updates and survey results with the DEM/State Radiation Authority and other mutual aid support resources.
· Discuss the types of radiation instruments used to survey the accident scene (radiation, contamination, airborne.)
· Discuss how the size of the contaminated area was determined.
· Discuss how state and support resources were included as a part of the Unified Command.
· Discuss capabilities for computer modeling the radioactive material if there had been a release.


13.0 Section 7- Public Information
13.1 Who would act as the PIO and how/where would information about the accident be communicated to the public?
· Each organization has a designated PIO who would assist with the communication of information to the public.
· Determine the need for and designate a media briefing area.


13.2 Who should approve the press releases?
· Typically, the command staff will assist with the development and agree to/approve the information being released to the public.


13.3 Discuss the information that would appear in your media release about the accident.
· Discuss who, where, what, when, and why.
· Radioactive material is required to be transported in packaging that limits the risk to the public and the environment.
· The greater the risk from radiation, the stronger the packaging.


13.4 When would you schedule a follow-up media briefing?
· Discuss with command officials the need for and frequency of additional briefings.


14.0 
15.0 Section 8- State Radiation Authority
15.1 Upon arrival, what are your response considerations?
· Communicate with the IC and receive a briefing on the actions taken and planned actions
· Confirm that an exclusion zone has been established
· Review radiation and contamination survey techniques and results
· Instrument(s) used

15.2 Based on the current incident status, are there additional recommendations you would make to the IC?
· Documentation of personnel who have been on-scene for possible dose assessment
· Dosimetry
· PPE
· Stay Time
· Recommendation for additional resources


15.3 Do you have pre-determined free release limits? If not, how will you determine when the site can be released or considered clean?
· Conduct field monitoring and consult with other state and federal resources (e.g. RAP, EPA, etc.)


16.0 Section 10- Recovery Operations
16.1 Define accident scene recovery considerations.
· Listing the type, quantity, form, and extent of any radioactive material release
· Locating, isolating, and collecting all spilled radioactive material
· Identifying sampling procedures, processes, and methods
· Identifying analytical labs and protocols for sample analysis
· Identifying all stakeholders and responsible parties
· Identifying monitoring and dosimetry needs
· Identifying incident scene restoration organizations (cleanup contractors or other agencies that have radiological experience and necessary licensing)
· Identifying potential impact to the environment and addressing special concerns relative to incident location and proximity to sensitive cultural, ecological, or population areas
· Determining and documenting secondary contamination of soil, water, plants, animals, and/or other objects
· Identifying waste handling and transportation requirements, including permits, manifests, disposal sites, etc.
· Implementing procedures for handling, storing, and transporting contaminated waste
· Identifying container size requirements and/or equipment needs for lifting or handling containers
· Assigning roles and responsibilities for regulating the cleanup process and approving release limits
· Implementing procedures for complete and proper maintenance of personnel accountability and exposure records


17.0 Terms and Definitions 
Air sampling - The collection of samples of air to measure the radioactivity or to detect the presence of radioactive material, particulate matter, or chemical pollutants in the air.
ALARA - Acronym for “As Low As Reasonably Achievable,” means making every reasonable effort to maintain exposures to ionizing radiation as far below the dose limits as practical, consistent with the purpose for which the licensed activity is undertaken, taking into account the state of technology, the economics of improvements in relation to state of technology, the economics of improvements in relation to benefits to the public health and safety, and other societal and socioeconomic considerations, and in relation to utilization of nuclear energy and licensed materials in the public interest (see 10 CFR 20.1003).
Background radiation - Radiation from cosmic sources; naturally occurring radioactive materials, including radon (except as a decay product of source or special nuclear material) and global fallout as it exists in the environment from the testing of nuclear explosive devices. It does not include radiation from source, byproduct, or special nuclear materials regulated by the Nuclear Regulatory Commission.
Becquerel (Bq) - The unit of radioactive decay equal to 1 disintegration per second. 37 billion (3.7x1010) becquerels = 1 curie (Ci).
Bioassay - The determination of kinds, quantities, or concentrations, and in some cases, the locations, of radioactive material in the human body, whether by direct measurement (in vivo counting) or by analysis and evaluation of materials excreted or removed (in vitro) from the human body.
Calibration - The adjustment, as necessary, of a measuring device such that it responds within the required range and accuracy to known values of input.
Contamination - Undesired radioactive material that is deposited on the surface of or inside structures, areas, objects, or people.
Criticality - A term used in reactor physics to describe the state when the number of neutrons released by fission is exactly balanced by the neutrons being absorbed (by the fuel and poisons) and escaping the reactor core. A reactor is said to be “critical” when it achieves a self-sustaining nuclear chain reaction, as when the reactor is operating.
Curie (Ci) - The basic unit used to describe the intensity of radioactivity in a sample of material. The curie is equal to 37 billion (3.7X1010) disintegrations per second, which is approximately the activity of 1 gram of radium. A curie is also a quantity of any radionuclide that decays at a rate of 37 billion disintegrations per second. It is named for Marie and Pierre Curie, who discovered radium in 1898.
Decommissioning - The process of closing down a facility followed by reducing residual radioactivity to a level that permits the release of the property for unrestricted use (see 10 CFR 20.1003).
Decontamination - The reduction or removal of contaminating radioactive material from a structure, area, object, or person. Decontamination may be accomplished by: (1) treating the surface to remove or decrease the contamination, (2) letting the material stand so that the radioactivity is decreased as a result of natural radioactive decay, or (3) covering the contamination to shield or attenuate the radiation emitted (see 10 CFR 20.1003 and §20.1402).
Detector - A material or device that is sensitive to radiation and can produce a response signal suitable for measurement or analysis. A radiation detection instrument.
Dose - The absorbed dose, given in rads (or the international system of units, grays), that represents the energy absorbed from the radiation in a gram of any material. Furthermore, the biological dose or dose equivalent, given in rem or sieverts, is a measure of the biological damage to living tissue from the radiation exposure.
Dose equivalent - The product of absorbed dose in tissue multiplied by a quality factor, and then sometimes multiplied by other necessary modifying factors at the location of interest. It is expressed numerically in rems or sieverts (see 10 CFR 20.1003).
Dose rate - The ionizing radiation dose delivered per unit time. For example, rem or sieverts per hour.
Dose, absorbed - The amount of energy deposited in any substance by ionizing radiation per unit mass of the substance.  It is expressed numerically in rads or grays.
Dosimeter - A small portable instrument (such as a film badge, thermoluminescent or pocket dosimeter) for measuring and recording the total accumulated personnel dose of ionizing radiation.
Dosimetry - The theory and application of the principles and techniques involved in the measurement and recording of ionizing radiation doses.
Excepted packaging - is used to transport material with extremely low levels of radioactivity.  Excepted packaging is authorized for limited quantities of radioactive material that would pose a very low hazard if released in an accident.  Examples of material typically shipped in excepted packaging include consumer goods such as smoke detectors.  These packagings are excepted (excluded) from specific packaging, labeling, and shipping paper requirements; they are, however, required to have the letters “UN” and the appropriate four-digit UN identification number marked on the outside of the package. Requirements for excepted packaging are addressed in 49 CFR 173.421.
Exposure - Being exposed to ionizing radiation or to radioactive material.
Fissile material - The radionuclides uranium-233, uranium-235, plutonium-239, and plutonium-241, or any combination of these radionuclides. Fissile material means the fissile nuclides themselves, not material containing fissile nuclides. Unirradiated natural uranium and depleted uranium and natural uranium or depleted uranium, that have been irradiated in thermal reactors only, are not included in this definition. Certain exclusions from fissile material controls are provided in 10 CFR 71.15.
Geiger-Mueller counter - A radiation detection and measuring instrument. It consists of a gas-filled tube containing electrodes, between which there is an electrical voltage, but no current flowing. When ionizing radiation passes through the tube, a short, intense pulse of current passes from the negative electrode to the positive electrode and is measured or counted. The number of pulses per second measures the intensity of the radiation field. It was named for Hans Geiger and W. Mueller, who invented it in the 1920s. It is sometimes called simply a Geiger counter or a GM counter and is the most commonly used portable radiation instrument.
Gray (Gy) - is the SI unit of absorbed dose (Rad). One gray is equal to an absorbed dose of 1 Joule/kilogram (100 rads)
Half-life - The time in which one half of the atoms of a particular radioactive substance disintegrates into another nuclear form. Measured half-lives vary from millionths of a second to billions of years. Also called physical or radiological half-life.
High-level waste - Radioactive materials at the end of a useful life cycle that should be properly disposed of, including:
1. The highly radioactive material resulting from the reprocessing of spent nuclear fuel, including liquid waste directly in reprocessing and any solid material derived from such liquid waste that contains fission products in concentrations.
2. Irradiated reactor fuel; and
3. Other highly radioactive material that the NRC, consistent with existing law, determines by rule requires permanent isolation.
Industrial package – Used in certain shipments of low activity material and contaminated objects, which are usually categorized as radioactive waste.  Most lowlevel waste is shipped for disposal in industrial packaging.  Department of Transportation (DOT) regulations require that industrial packages allow no identifiable release of the material to the environment during normal transportation and handling.  There are three categories of industrial packages: IP-1, IP-2, and IP- 3. The category of package will be marked on the exterior of the package. Requirements for industrial packaging are addressed in 49 CFR 173.411.
Isotope - each of two or more forms of the same element that contain equal numbers of protons but different numbers of neutrons in their nuclei, and hence differ in relative atomic mass but not in chemical properties; in particular, a radioactive form of an element.  For example, there are 3 isotopes of the element hydrogen; one of the three isotopes (tritium) is radioactive. 
Low-level waste - A general term for a wide range of wastes having low levels of radioactivity. Industries, hospitals and medical, educational, or research institutions; private or government laboratories; and nuclear fuel cycle facilities (e.g., nuclear power reactors and fuel fabrication plants) that use radioactive materials generate low-level wastes as part of their normal operations. These wastes are generated in many physical and chemical forms and levels of contamination (see 10 CFR 61.2).  Low-level radioactive wastes containing source, special nuclear, or byproduct material are acceptable for disposal in a land disposal facility. For the purposes of this definition, low-level waste has the same meaning as in the Low-level Waste Policy Act, that is, radioactive waste not classified as high-level radioactive waste, transuranic waste, spent nuclear fuel, or byproduct material as defined in section 11e.(2) of the Atomic Energy Act (uranium or thorium tailings and waste). 
Low Specific Activity (LSA) Material – means radioactive material with limited specific activity which is nonfissile or is excepted under 10 CFR §71.15. Shielding materials surrounding the LSA material may not be considered in determining the estimated average specific activity of the package contents. LSA material is categorized into 3 groups based on material content and activity level.
Millirem - One thousandth of a rem (0.001 rem).
Quality factor (QF) - The factor by which the absorbed dose (rad or gray) is to be multiplied by to obtain a quantity that expresses, on a common scale for all ionizing radiation, the biological damage (rem or sievert) to an exposed individual. It is used because some types of radiation, such as alpha particles, are more biologically damaging internally than other types.  Rad x QF = Rem.
Rad - The special unit for radiation absorbed dose, which is the amount of energy from any type of ionizing radiation (e.g., alpha, beta, gamma, neutrons, etc.) deposited in any medium (e.g., water, tissue, air). A dose of one rad means the absorption of 100 ergs (a small but measurable amount of energy) per gram of absorbing tissue (100 rad = 1 gray).
Radiation (ionizing radiation) - Alpha particles, beta particles, gamma rays, x-rays, neutrons, high-speed electrons, high-speed protons, and other particles capable of producing ions. Radiation, as used in 10 CFR Part 20, does not include non-ionizing radiation, such as radio- or microwaves, or visible, infrared, or ultraviolet light (see also 10 CFR 20.1003).
Radiation area - Any area with radiation levels greater than 5 millirems (0.05 millisievert) in one hour at 30 centimeters from the source or from any surface through which the radiation penetrates.
Radiation detection instrument - A device that detects and displays the characteristics of ionizing radiation.
Radiation shielding - Reduction of radiation by interposing a shield of absorbing material between any radioactive source and a person, work area, or radiation-sensitive device. 
Radiation source - Usually a sealed source of radiation used in teletherapy and industrial radiography, as a power source for batteries (as in use in space craft), or in various types of industrial gauges. Machines, such as accelerators and radioisotope generators, and natural radionuclides may be considered sources.


[image: Description: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcSPP0qhN8bW_Xk3g8IPy-pxgHjNpXtfcy3zw7GjaW0SCWgHvwC6C90fMFSH]Radiation warning symbol - An officially prescribed symbol (a magenta or black trefoil) on a yellow background that must be displayed where certain quantities of radioactive materials are present or where certain doses of radiation could be received.
Radioactive contamination - Deposition of radioactive material in any place where it may harm persons or equipment.
Radioactive decay - Large unstable atoms can become more stable by emitting radiation. This process is called radioactive decay. This radiation can be emitted in the form of a positively charged ALPHA particle, a negatively charged BETA particle, or GAMMA RAYS or X-RAYS.
Radioactivity - The spontaneous emission of radiation, generally alpha or beta particles, often accompanied by gamma rays, from the nucleus of an unstable isotope. Also, the rate at which radioactive material emits radiation.  Measured in units of becquerels or disintegrations per second.
Radiography - The making of a shadow image on photographic film by the action of ionizing radiation.
Radiological survey - The evaluation of the radiation hazards accompanying the production, use, or existence of radioactive materials under a specific set of conditions. Such evaluation customarily includes a physical survey of the disposition of materials and equipment, measurements or estimates of the levels of radiation that may be involved, and a sufficient knowledge of processes affecting these materials to predict hazards resulting from expected or possible changes in materials or equipment.
REM - The acronym for Roentgen Equivalent Man is a standard unit that measures the effects of ionizing radiation on humans. The dose equivalent in rem is equal to the absorbed dose in rads multiplied by the quality factor of the type of radiation (see 10 CFR 20.1004). 
Roentgen (R) - A unit of exposure to ionizing radiation. It is the amount of gamma or xrays required to produce ions resulting in a charge of 0.000258 coulombs/kilogram of air under standard conditions. Named after Wilhelm Roentgen, the German scientist who discovered x-rays in 1895.
Sealed source - Any radioactive material or byproduct encased in a capsule designed to prevent leakage or escape of the material.
Shielding - Any material or obstruction that absorbs radiation and thus tends to protect personnel or materials from the effects of ionizing radiation.
Sievert (Sv) - The new international system (SI) unit for dose equivalent. 1 sievert = 100 rem.
Special nuclear material - Plutonium, uranium-233, or uranium enriched in the isotopes uranium-233 or uranium-235.


Stay time - The period during which personnel may remain in a restricted area in a reactor before accumulating some permissible occupational dose.
Survey meter - Any portable radiation detection instrument especially adapted for inspecting an area or individual to establish the existence and amount of radioactive material present.
Transuranic Waste - Material contaminated with transuranic elements that is produced primarily from reprocessing spent fuel and from use of plutonium in fabrication of nuclear weapons.
The DOE defines transuranic waste (TRU waste) as material contaminated with certain isotopes of plutonium and nuclides with atomic numbers greater than 92 (uranium), a half-life greater than 20 years, and concentrations greater than 100 nanocuries (100 billionths of a curie) per gram of waste material.
Type A Package - Type A packaging is used to transport small quantities of radioactive material with higher concentrations of radioactivity than those shipped in Industrial packaging. Type A packaging is typically constructed of steel, wood, or fiberboard, and has an inner containment vessel made of glass, plastic, or metal surrounded with packing material made of polyethylene, rubber, or vermiculite.  Type A packaging and its radioactive contents must meet standard testing requirements. These requirements ensure that the package retains its containment integrity and shielding under normal transport conditions. Type A Package requirements are addressed in 49 CFR 173.412. 
Testing requirements will be discussed in more detail later in the module. As a general overview, a Type A Package must withstand:
· Moderate degrees of heat and cold 
· Reduced air pressure 
· Vibration 
· Impact 
· Water spray 
· Being dropped and penetrated 
· Stacking test 
Type A Packages are not, however, designed to withstand the forces of an accident. 
The consequences of a release of the material from a Type A package would not be significant since the quantity of material permitted in Type A Packages is limited.  Type A packaging is only used to transport non life-endangering amounts of radioactive material.
Type B Package - Type B packaging is used to transport material with the highest levels of radioactivity.  Type B Packages must withstand all Type A Package tests, and an additional series of tests that simulate severe or “worst case” accident conditions. These testing requirements will also be discussed in greater detail later in the module.  Accident conditions are simulated by performance testing and engineering analysis. Lifeendangering amounts of radioactive material are required to be transported in Type B Packages. Requirements for Type B Packages are addressed in 49 CFR 173.413 and 10 CFR 71.  Type B packaging sizes range from that used for small radiography cameras to large, heavily shielded, steel casks that weigh up to 125 tons.
Very high radiation area - An area accessible to individuals, in which radiation levels exceed 500 rad (5 gray) in one hour at 1 meter from the source or from any surface that the radiation penetrates (see 10 CFR 20.1003).
Waste, radioactive - Radioactive materials at the end of a useful life cycle or in a product that is no longer useful and should be properly disposed of.
Wipe sample - A sample made for the purpose of determining the presence of removable radioactive contamination on a surface. It is done by wiping, with slight pressure, a piece of soft filter paper over a representative type of surface area. It is also known as a “swipe or smear” sample.
X-rays - Penetrating electromagnetic radiation (photon) having a wavelength that is much shorter than that of visible light. These rays are usually produced by excitation of the electron field around certain nuclei.  In nuclear reactions, it is customary to refer to photons originating in the nucleus as x-rays.


18.0 Acronyms and Abbreviations
	A/O
	Alert and oriented

	ALARA
	As low as reasonably achievable

	BP
	Blood pressure

	Bq
	Becquerel

	CFR
	Code of Federal Regulations

	Ci
	Curie

	CPM
	Counts per minute

	DOE
	Department of Energy

	DOT
	Department of Transportation

	EMS
	Emergency Medical Service

	EPA
	Environmental Protection Agency

	ERG
	Emergency Response Guidebook

	HazMat
	Hazardous Materials

	HLW
	High level waste

	IC
	Incident Commander

	ICS
	Incident Command System

	LLW
	Low level waste

	LSA
	Low specific activity

	MLLW
	Mixed low-level waste

	mR/hr
	Millirem/hour

	NNSA
	National Nuclear Security Administration

	NRC
	Nuclear Regulatory Commission

	OST 
	NNSA Office of Secure Transportation

	PIO 
	Public Information Officer

	PPE
	Personal protective equipment

	R
	Roentgen

	RAP
	DOE Radiological Assistance Program 

	REM 
	Roentgen Equivalent Man 

	RQ
	Reportable Quantity

	RSO
	Radiation Safety Officer

	RWMS
	Radioactive Waste Management Site

	SR
	State Route

	Sv
	Sievert

	TEPP 
	DOE Transportation Emergency Preparedness Program

	TRU
	Transuranic

	TTX
	Tabletop Exercise

	UC
	Unified Command
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