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If you If you ““ProcessProcess”” a Radiation Source...a Radiation Source...

Health EffectsHealth Effects--Workers can be killed or Workers can be killed or 
seriously injured if an industrial source is seriously injured if an industrial source is 
shredded or melted.shredded or melted.
Cleanup CostsCleanup Costs--Depending on how soon the Depending on how soon the 
event is recognized, cleanup costs can be up to event is recognized, cleanup costs can be up to 
$20,000,000.$20,000,000.
Downtime CostsDowntime Costs--Expect 1Expect 1--4 weeks of 4 weeks of 
shutdown.shutdown.
Disposal CostsDisposal Costs--Adding insult to injury, no one Adding insult to injury, no one 
wants your contaminated material.wants your contaminated material.



What's the Chance?What's the Chance?

NRC estimates over 1.8 million sourcesNRC estimates over 1.8 million sources

About 200 reported lost every yearAbout 200 reported lost every year

Many more sources could enter scrap stream Many more sources could enter scrap stream 

through theft or ignorance when companies close through theft or ignorance when companies close 

down.down.



Industrial Sources:  Public Enemy #1Industrial Sources:  Public Enemy #1



More Industrial SourcesMore Industrial Sources



Inside a Radiation SourceInside a Radiation Source



Radiation QuestionsRadiation Questions

What does it look like?What does it look like?
What is it?What is it?
Where is it found?Where is it found?
What is What is ““normalnormal”” Radiation?Radiation?
When is it dangerous?When is it dangerous?
How do I measure it?How do I measure it?
When do I call for help?When do I call for help?



What Radiation looks like:What Radiation looks like:

A fact which incidentally pleases instrument 
manufacturers....



What Is Radiation?What Is Radiation?





Where is Radiation?
Tobacco products
Welding rods and welds
Cat Litter
Brazil Nuts
Pipe Scale
Potassium Salts
Marijuana
Some Glass, Brick, Ceramic, and Porcelain
Jewelry
Fertilizer
“glow-in-the-dark” paints
All Life As We Know It

Makes you wonder what the phrase “nuclear-free” means...



““Normal BackgroundNormal Background””

Nuclear Weapons Testing 1%Nuclear Weapons Testing 1%
Internal RadiationInternal Radiation 4%4%
Terrestrial SourcesTerrestrial Sources 10%10%
Cosmic Sources 10%Cosmic Sources 10%
Radon 60%Radon 60%
Medical Exposures 15%Medical Exposures 15%

A lethal dose would be approximately equal to 500 years of normal exposure.  
Put another way, to receive a lethal dose in 1 hour, the “normal “ radiation 
level would have to be multiplied by about 5 million.



““NormalNormal”” RadiationRadiation

Radiation dose varies by a factor of 30 throughout the world, 
without any observable medical effects.  



What is SAFE?What is SAFE?

Government won't define a safe level of radiation.Government won't define a safe level of radiation.
NRC (Nuclear Regulatory Commission) allows NRC (Nuclear Regulatory Commission) allows 
general public to be exposed from 5 general public to be exposed from 5 µµR/hr R/hr 
(background) to 500 (background) to 500 µµR/hr for up to 8 hours per day.R/hr for up to 8 hours per day.
Most scintillation radiation detectors measure Most scintillation radiation detectors measure 
radiation up to about 5000 radiation up to about 5000 µµR/hr (or 5 mR/hr).  R/hr (or 5 mR/hr).  
Above that, it's best to stop, not allow anyone closer, Above that, it's best to stop, not allow anyone closer, 
and to call the state department of health, the EPA, and to call the state department of health, the EPA, 
or the NRC.or the NRC.



NORM (Naturally Occuring NORM (Naturally Occuring 
Radioactive Material)Radioactive Material)

Natural material inadvertantly concentrated by some industrial process
Oilfield pipe is most common example, resulting from radium deposits 

deep in the earth.
Other processes include mining and seawater processing.
Many raw materials contain enough radium or potassium to set off 

alarms.



Radiation InstrumentationRadiation Instrumentation

Instruments are widely available 

Can be classified as portable or fixed

Can also be classified as detection, measurement, or identification

Prices on portable detection/measurement units generally in the $1K-2K

Prices on fixed detection systems can vary from $1K-$100K

Training available from manufacturer or from private consultants



Portable InstrumentationPortable Instrumentation

Portables can be used as primary defense, 
or can be used to locate and determine 
intensity of radiation found by a fixed 
system.

Preferred detector is a scintillation 
detector-GM or Geiger-type detectors just 
not sensitive enough.

Detector can be internal, or connected to 
the electronics by a cable.

A small “check” source can be purchased 
to periodically confirm proper operation.



Fixed InstrumentationFixed Instrumentation

Fixed systems very sensitive, 
don't depend as much on operator.

Fixed systems only detect-they 
can't tell the difference between a 
deeply buried dangerous source 
and a relatively small NORM 
source.

Despite cost, still not 100% 
effective in finding sources.



““FalseFalse”” AlarmsAlarms

Fixed or portable radiation systems are bought with the intent of finding 
industrial radiation sources.  But industrial sources are outnumbered by 
the thousands of materials that contain radiation.  The most frequent 
alarms are caused by:

NORM oilfield pipe
Raw materials; rock, salts, minerals
Welds
Medical tests on driver or other personnel



TrainingTraining

Workers need to know how to use their Workers need to know how to use their 
equipmentequipment
Workers need to know how to check if the Workers need to know how to check if the 
instruments are working correctlyinstruments are working correctly
Workers need to be trained to be alert to radiation Workers need to be trained to be alert to radiation 
symbols and heavy lead containerssymbols and heavy lead containers
Workers need to know procedures, especially Workers need to know procedures, especially 
when to stop and call for helpwhen to stop and call for help



SummarySummary

Radiation sources pose a health and cost risk to Radiation sources pose a health and cost risk to 
anyone who deals with recycled metalsanyone who deals with recycled metals
Proper instrumentation can help detect harmful Proper instrumentation can help detect harmful 
radiation sources, but will also find many everyday radiation sources, but will also find many everyday 
sources of radiationsources of radiation
Worker training is needed to help spot radiation Worker training is needed to help spot radiation 
sources, and to react appropriatelysources, and to react appropriately
Procedures need to be in place to react quickly Procedures need to be in place to react quickly 
and appropriately to limit damageand appropriately to limit damage
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