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Appendix C   EMERGENCY – ACCIDENT OR THEFT

The LPA-1 Analyzer contains a radioactive material.  This section contains specific procedures to be followed in the case of an emergency or accident.

If an LPA-1 is damaged due to shipment or an accident such as that its radiation safety integrity is suspect, contact a service representative or Dynasil Products immediately.  If any hardware items are damaged, even if the system remains operational, contact a service representative.

Introduction:

The safety of the operator and bystanders should be of the highest priority in an event of accident.  The source material used in the LPA-1 is encapsulated in tungsten, which is securely and permanently mounted within each device.  It is highly unlikely that this radioactive material could become loose in the event of an accident, but emergency procedures must be followed in case this unlikely event has occurred.

Accidents:

In the unlikely case that the instrument is destroyed, the source capsule and its tungsten housing will most likely survive due to the mechanical properties of the component used.  In this case, if the source and housing are placed in the center of container no less than 18 inches on a side, the radiation levels at the surface of the container will be very near background.  This is due to the fact that the radiation dose rate at one meter from a bare Co-57 source is less than 1 mRem/hr (10 µSv/hr) per 10 mCi (370 MBq).

Ability of the Device to Withstand Accident:
The ability of the device to withstand both normal and unexpected, rugged conditions arises from the nature of the welded, encapsulated basic source (ANSI Standards in U.S.) and the tungsten housing.  In addition, the tungsten source housing is then contained inside a rugged engineering plastic case.

Material composition for the source holder is tungsten.  Tungsten mechanical properties are listed in the Kirk-Othmer Encyclopedia of Chemical Technology.  Tungsten has density of 19.25 g/cm3 as listed and melting point of tungsten is about 3695°K.

The radioactive source is fully and securely enclosed in all tungsten components and can not be exposed to direct mechanical shock or stress.  The source holder subassembly, by design, can withstand temperatures of up to 2500°F and mechanical force of over 1000 pounds.  The temperature and pressure design parameters exceed any normal and transient conditions that this type of unit may encounter.

The Head component in the LPA-1 analyzer which holds the source holder is used as both the shield and the shutter enclosure is machined from a block of tungsten for the maximum mechanical integrity.

The Source/Shutter Assembly is placed inside the LPA-1 analyzer and serves as radiation source holder, collimator for the beam, shutter mechanism, and the shield.

The material composition of all components used for shielding purposes is tungsten with the tungsten's excellent temperature and pressure properties as stated above.

The Head component as describe above provides additional shielding and mechanical durability to the design of the LPA-1 analyzer.  This component has been tested to withstand temperature of above 2500° F (1371° C) and mechanical force equivalent of 1000 pounds.

Procedures:

1. The first action must be to keep other people away from the site.  Do not attempt any repairs.

2. Consider that radiation exposure is a function of time and Inverse Square of the distance.  This means spend as little time handling the device and keep your distance as far as possible.  Use a tongue, tweezers pliers, or a tool to grab the source housing if the housing is separated from the device whenever possible.  

3. In an event the analyzer is superficially damaged and the device is in one piece,

· Inspect the Analyzer head visually, from a distance, to determine any damage to the Analyzer head.

· If the source housing is intact, pick up the analyzer and place it in its carry case.  Return the analyzer to storage.

· Contact Dynasil Products Technical staff for shipping instructions to the factory for repair.

4. If the Analyzer is broken, severely damaged with parts strewn around, burned, or source holder assembly is dislodged,

· Keep bystanders away from the area.

· Consider the time and distance concept.  Shortest time and longest distance.

· Open the Analyzer’s case and get it ready to place the broken analyzer, or the source housing inside.

· Use a tool such as tweezers, if available, to place the Analyzer or the source housing (if Analyzer is broken into pieces) inside the case.  If a tool is not available you may use any thing that can grab the source housing such as a pen, stick, or bare hand if nothing else is available.

· Close the case and transfer the case preferably in the trunk of you car to a secure storage area.  The radiation outside the case should still be within the regulatory limits for transport because the source and its housing are still the same.

· Call Dynasil Products Technical staff for instructions to ship the Analyzer back for repair.

Loss or Theft:
1. Notify the State regulatory agency, the local police, and Dynasil Products immediately in the case of theft.  

2. Follow up with brief letter explaining the condition of theft and include time and location and the Analyzer’s serial number for reference.

3. Take the following precautions to avoid loss or theft:

· Always keep the device in a locked storage when not in use.

· When in field, lock the device in a vehicle (preferably the trunk) or in a field office.

· When in field, do not leave the device unattended.

· Do not loan the device.
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