
6  Emergency Procedures and Decontamination

No matter how carefully you try to work, accidents can happen.  With adequate training, preparation, and effort, any
radiation worker can safely handle any emergency that could occur in normal work procedures.  Important phone
numbers for incidents you need assistance with include:

Radiation Safety: 262-8769
UW Police: 262-4524
Emergencies: 911 (from any University phone)

Radiation Safety personnel home phone numbers are posted in every lab.  Safety personnel will respond to assist
you regardless of the hour.  Also, UW Police can contact Radiation Safety personnel during or after normal business
hours and, in the CSC, the paging operator can call for help.

6.1  General Procedures
Preparedness can make the difference between a controlled situation and a disaster.  Knowing what to do in an
emergency and having the proper materials on hand are essential for safe, efficient handling of spilled radioactive
materials in the laboratory.  Plan ahead and equip your lab with a spill kit that contains supplies needed to handle
the most likely spill, incident, or emergency.  The kit should include several pairs of disposable gloves, thick,
rubber (e.g., Playtex) gloves, absorbent material, disposable shoe covers, radioactive waste bags, etc.  These items
can be kept in a ½-gallon or gallon size zip lock plastic bag and should be inventoried at least once each year.

The response to a spill depends upon the seriousness of the spill.  Therefore, immediately following a spill or
dispersion of radioactive materials, assess the situation by asking, "Can I handle this myself or do I need help?"
Regardless of the assessment, the four key steps applicable for most laboratory emergencies are:  notify others of
the spill, contain the spill, decontaminate the area, and monitor the area.

Notify others of the spill.  Control access to the area and instruct all persons present in the lab to leave the
immediate area, but to remain within the laboratory area to prevent possible spreading of the contamination.  For
major spills, the area should be cleared of all persons not involved in the spill and Radiation Safety should be
notified immediately.
Contain the spill.  For large spills put on proper clothing and equipment.  In serious accidents, close off and
vacate the area; contact Radiation Safety immediately.  Prevent the spread of liquid spills by placing absorbent
material such as paper towels, tissues, cloth, etc.  If the material is a powdered solid, attempt to contain its
spread by covering the area with a protective barrier such as a tray, beaker, or kraft paper.  If appropriate, close
doors and windows and turn off the room ventilation fans, but keep any fume hood turned on to exhaust any
contaminated air.  Limit movement of persons who may be contaminated.  For an exposed high activity source
see directions in Chapter 9.
Decontaminate the area.  Wear appropriate clothing.  Insure a survey meter is present.  Gather any material
needed for decontamination and, for large spills, organize the decontamination by task.  Absorb all standing
liquids, apply a decontaminating solution and allow it to loosen the contamination before wiping the area.
Assume all material used in the decontamination are contaminated and treat as radioactive waste.
Monitor the area.  Using proper techniques (see Chapter 7 [7.5.c & 7.7] and Laboratory 2), check the area of
the spill for contamination beginning well away from the spill to determine where the contamination actually
starts and whether contamination has been spread elsewhere.  Monitor all persons (hands, clothing, and shoes -
especially the soles).  While the UW survey meter action limit is 650 cpm, it is prudent to consider anything
over twice background as being contaminated.

Contact Radiation Safety at the first opportunity.  Radiation Safety will follow-up the lab’s cleanup, document the
incident, and, if necessary, contact the NRC.  While most spills should be relatively minor, some things to bear in
mind about health and safety include:

In all cases of physical injury, even minor injuries, medical attention and hospitalization take precedence over
contamination concerns.
Serious injury and life-or-death situations always take priority over radiological concerns.
Do not risk external or internal exposure to save equipment or an experiment.



6.1.a  Fire or Other Major Emergencies 
A major emergency is one in which you do not have the ability to safety handle the event.  The first step is to
immediately notify all other persons in room and building to make them aware of the emergency.  Then call 911
and report the emergency to the UW Police dispatcher.  For fires, if you are certain you can extinguish the fire
yourself, attempt to put out the fire if an airborne radiation hazard is not present.  Remember:

Always keep an egress / exit to your back so you can get out safely.
When in doubt, get out.

After the emergency has been resolved, survey the area involved and decontaminate if necessary.  Also, monitor /
survey  all personnel involved in the emergency to insure none are contaminated.  For major emergencies, do not
resume work in the area until approved by Radiation Safety.  Then write an incident report and send it to Safety.

6.1.b  Minor Spills - No Radiation Hazard to Personnel
A minor spill is one that is relatively small, well contained, and well within the capabilities of all radiation workers
to clean with common cleaning materials.  To keep people out of the possibly contaminated area, immediately
notify all persons in the room or area of the spill and limit access to the spill area to those persons needed for
cleanup purposes.  Do not ask housekeeping staff to help in the cleanup or to lend you their equipment.

Prepare to decontaminate.  First monitor yourself, insure you are not contaminated.  Then, get cleaning supplies
(e.g., paper towels, scouring power, detergent, etc.).  Wear protective clothing (heavy-duty rubber gloves, lab coat,
safety glasses) and begin clean-up.  The basic goal is to confine the spill and prevent the spread of contamination.

Liquid spill - place absorbent paper on the spill.
Dry spill - dampen absorbent paper with water (or oil if a reaction producing air contamination could occur from
using water) and cover the spill.

Use a survey meter to identify and then label the boundaries of the spill area with either "Caution Radioactive
Material" tape or label the contaminated spots with a magic marker.  Begin cleaning at the edges of the spill and
work towards the center (lowest to highest level of contamination).  Minimize the amount of water used to reduce
runoff.  Dispose of all cleanup materials as radioactive waste.  Monitor all persons involved in the incident.

Do not let persons leave the area until they have been surveyed and found to be contamination free.  This
includes those personnel not involved but in the area.  The action level with a sensitive survey meter is 650 cpm
above background.  If contamination is found, have them change clothes and wash as needed, then re-monitor.
Keep others out of the area until Safety approves access or the spill is decontaminated.

At the first convenient opportunity after the spill has been cleaned, write a report of the spill and subsequent
remedial or protective measures taken and send it to Radiation Safety.  However, if you need help, call Safety and
ask for assistance / guidance. 

6.1.c  Major Spills - Accidents with Potential Radiation Hazard to Personnel
A major spill is one which may require more skill or equipment than your lab has available.  Have all persons not
involved in spill leave the area immediately.  Survey all persons leaving the room and control the movement of
these persons to prevent possible spread of contamination.  The goal is to minimize the area of the spill and prevent
the spread of contamination.

If a liquid has spilled from a container, return container to an upright position using gloves or a lever and
prevent further spread of the liquid.
If material is volatile (e.g., dusts, fumes, gases), turn off all fans and shut off room ventilation system, but keep
fume hood on to exhaust possibly contaminated air from the room.  Evacuate and secure the room.  Close and
lock doors and/or post guards to prevent entry.

Once the area is secured, use a sensitive survey meter to monitor all persons suspected of being contaminated.  The
meter action level is 650 cpm.  Take immediate steps to decontaminate those workers found contaminated.

If skin is contaminated, wash with mild soap and water.
If the spill is on clothing, remove / cut contaminated clothing, as appropriate.  Safety will assist in decontaminat-
ing clothing and returning cleaned items to their owners.
Report known or suspected inhalation or ingestion of radioactive material to Radiation Safety.
Re-monitor to verify decontamination efforts have reduced contamination to below 650 cpm.
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After stabilizing the spill and insuring personnel are free of contamination, notify Radiation Safety (262-8769) or
call UW Police (262-2957) after hours telling them that you need assistance from Radiation Safety.  Do not panic
and call the Fire Department unless there is a fire.  When Radiation Safety arrives, they will assist you in develop-
ing a decontamination plan.  Some of the issues that enter this plan are:

An evaluation of the hazard and any safety devices needed for reentry.
An assessment of the cause of the contamination and methods to correct the condition.
Determination whether air monitoring is needed.

In a major spill, it is crucial that all other work in the area stop until Radiation Safety has verified the area is decon-
taminated.  They will provide guidance regarding residual radioactive contamination.  Remember, before leaving,
monitor persons involved in spill / cleanup with Radiation Safety's assistance.  Lastly, prepare a history of the spill
and cleanup and forward the report to Radiation Safety within 72 hours. 

6.2  Personnel Overexposures and Contamination Injuries
Routine laboratory emergencies (e.g., small spills, fires, etc.) may arise with work involving radioactive materials.
Depending upon the type of emergency and the radioactive material involved, there may be the potential for
increased doses to the individuals involved either through overexposure, accidental ingestion / inhalation or by
contaminated injury and possible internal deposition.  

6.2.a  Known or Suspected Radiation Overexposure
Few sources at the UW are capable of overexposing workers.  These sealed sources in irradiators produce high
radiation levels in the irradiator when used.  Persons who use irradiators must receive initial and refresher training
(see Chapter 9) from Safety in system operation, initial checks, emergency procedures, etc.  Persons who have not
received this training are not allowed to operate these systems.  For emergencies involving high radiation levels: 

Eliminate the cause of the radiation (i.e., get out of the room, retract the source, etc.) and prevent access to any
area where the high radiation level exists.
Send persons suspected of being overexposed to the University Hospital Emergency Room.  Tell the emergency
room that high radiation exposure (with or without contamination) is suspected.
Notify Radiation Safety or the on-call Radiologist (hospital operators have a radiation emergency notification
list).  Radiation emergency notification lists are also posted in radiation labs or near any irradiator room.
Collect TLD badges (and any other dosimeters) and bring them to Radiation Safety for immediate reading and
dose estimation.  If TLD badges are not available, collect information about the incident to allow Safety to
calculate exposures.
A written report of all overexposures must be sent to Radiation Safety describing the cause of the overexposure.
The Safety Department will report to Federal or state agencies, if appropriate.

6.2.b  Injuries to Personnel Involving Radioactive Contamination
In the even of a serious injury (heavy bleeding, heart attack, etc.), obtain medical assistance immediately.  Do not
attempt to decontaminate before seeking (or rendering) first aid.  After necessary first aid has been given, notify
your supervisor and Radiation Safety.

For minor injuries (e.g., puncture wound, suspected inhalation or ingestion of radioactive material, skin contami-
nation, etc.), first attempt to decontaminate before seeking medical care from the Emergency Room.  If the injury
may still be contaminated, inform hospital personnel of the possibility of contamination.  Report the incident to
Radiation Safety as soon as possible.

6.3  Personnel Decontamination Procedures
Skin contamination is always a possibility when working with radioactive materials and can result in significantly
high doses if not removed (see 4.3.b).  It is important to detect skin contamination and decontaminate as quickly as
possible to keep skin doses within limits.  

In case you become contaminated, follow the specified procedures below and call the UW Safety Office.  As
noted above, serious wounds that require medical attention should be tended by a doctor or experienced medical
personnel.  Any rinse solutions used to decontaminate personnel can be allowed to run down the drain, it need not
be collected.  If you must go to the emergency room, do not leave the contaminated area until it has either been
secured (i.e., call UW Police) or the area has been decontaminated, surveyed and found to be clean.
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6.3.a  Skin Contamination
To properly decontaminate skin, you first need to define the areas of
contamination by monitoring with a survey meter.  Decontaminate the areas
with highest contamination levels first.  Try cleaning with the mildest
methods first before progressing to harsher methods.  Resurvey and continue
decontaminating until such attempts no longer result in reduction of counts
or the cleaning threatens to irritate or harm the skin.  Remember, do not use
any solvents because they may cause the contamination to be absorbed into
the skin.

 Wash the contaminated area several times using mild soap and warm
water for 2-3 minutes.  Be careful not to spread the contamination to clean
areas.  Be especially careful around wounds and open sores in the contaminated area.  Use a radiation survey meter
to verify successful decontamination (i.e., 650 cpm is considered clean in a contamination incident).  Repeat if
counts are reduced but have not been reduced to below 650 cpm.  Use a (deluge) shower for whole body decontami -
nation.  If the contamination is 32P and the washing is ineffective, try a 1% to 5% acetic acid solution (i.e., house-
hold vinegar).

For stubborn contamination on hands and arms, use high phosphate hand decontaminating soap, such as Count-
Off®, lava soap or a mildly abrasive paste made from powdered laundry detergent and water.  Wash for 2 - 3
minutes with soap, soft brush or sponge using light pressure, but do not abrade the skin since that could provide a
route of entry into the body for the contamination.  Rinse and monitor to see if the 650 cpm target has been
achieved.  Apply lanolin or hand cream to prevent chapping.

6.3.b  Face Contamination
Use eyewash station or (deluge) shower to flush eyes, ears, and nose..  Flush the eye with copious amounts of water
for 15 minutes.  Rinse mouth with water, but do not swallow the water.  After, monitor with a thin-window GM (or
Low Energy Gamma) survey meter to verify decontamination, and repeat procedures as necessary until meter
indicates 650 cpm above background. 

For hair contamination, a good washing should be performed.  Tilt head back so water doesn't run across face.
Wash gently with soap and warm water for 2-3 minutes in sink, rinse and monitor to verify successful decontamina-
tion (650 cpm).  Repeat as necessary.  Be sure to close eyes and mouth during decontamination.  As a last resort
(preferably only under the guidance of Radiation Safety), if hair is still contaminated, cut or clip the hair (being
careful not to cut the scalp) and decontaminate scalp using a highly efficient soap (e.g., count-off) or paste made
from powdered laundry detergent and water.

6.4  Laboratory and Equipment Decontamination
Most spills and contamination incidents will involve small quantities of material on lab / bench tops, floors, and
equipment.  Spill decontamination is easier if radiation work is done on trays that will contain all of the radioactive
material and be easily cleaned in the sink, and by using absorbent paper on benches which can then be disposed of
in normal trash if metering shows no contamination or as radioactive waste if contaminated.

After working with radioactive materials and before leaving the area or immediately after completing a proce-
dure involving radioactive materials, survey the work area, floor around work area, equipment, and yourself with a
sensitive (thin-window GM or Low Energy Gamma, as appropriate) survey meter.  If contamination (greater than
650 cpm) is detected, evaluate the extent of the contamination.  Identification of any contamination at the earliest
possible time will reduce the size and magnitude of the cleanup required.

Labs should have a cache of supplies for emergencies.  Include yellow plastic bags, Caution Radioactive
Material tape, absorbent material (e.g., absorbent paper [paper towels are a very poor absorber], "floor dry"),
laundry soap or decontamination soap (e.g., Count-Off®, high phosphate soap, vinegar or other dilute acid, etc.),
rope / tape,  protective clothing, heavy duty  housekeeping gloves (e.g., Playtex) or a box of disposable gloves,
footwear, and safety glasses.  Make sure you also have a radiation survey meter and wipes to verify decontamina-
tion.  
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The first step in decontaminating any area is to secure the area and restrict traffic through it.  Tape or rope-off
the contaminated area (e.g., put tape across both ends of lab aisle).  Be sure to wear protective clothing, heavy
gloves or 2 - 3 pairs of disposable gloves, safety glasses and shoe covers (if appropriate).

Then evaluate (i.e., survey) the extent of the contamination and delineate the contaminated spots / area.  For
standing liquid, cover the spill with absorbent materials to limit spread of contamination.  To evaluate the
contamination:

Draw a map of the room with the spill area marked.
Begin surveying away from the spill.  For example, for a large spill start at the entrance of the lab (it may be
prudent to also survey just outside the lab to insure contamination has not been spread), for a small spill, perhaps
in a 20 foot area of the spill.
Slowly (2" per second with speaker on, 1" per second with speaker off) move the meter over the area approach-
ing the spill.  Remember, 32P is more easily detected than 35S.
Mark contaminated areas (e.g., m 650 cpm above background) with a magic marker or other marking pen.
For 3H spills (3H is not detectable with a survey meter), wear shoe covers within the contaminated area, take
wipes of the spot, leave shoe covers inside room, count wipes and determine extent of the contaminated area.

After the contaminated areas have been delineated, begin decontamination
procedures.  Clean wet spills or wet contamination using absorbent paper
with the appropriate decontaminating detergents following instruction on the
detergent package.  Start at the outside edge of the contaminated area and
work inward.  The basic concept is to absorb any standing liquids then apply
a decontaminating solution to the area which will free the contamination
from the surface.  Let the decontamination solution work on the spot for
about 2 minutes, then wipe up the solution with absorbent paper.

If the contamination is dry or from a powder or resin bead, do not try to
dry mop it.  First, fix it in place with moistened, absorbent paper.  Although
highly unlikely for most UW research labs, if dusts are possible, wear
appropriate respiratory protection, and decontaminate using a high efficiency
HEPA filter vacuum.  If dusts are possible and a HEPA-filtered vacuum is
not available, carefully dampen the contaminated area making sure the
solution used (e.g., water, Count-off foam, vinegar, etc.) does not react with
the spill.  Once the area is moistened, clean using the procedures for a wet
spill.

Contamination prevention is the goal.  To prevent the spread of contami-
nation, dispose of the absorbent paper and other contaminated material used
in the cleanup by putting them into yellow radioactive waste bags and mark
the waste with Caution Radioactive Material tape.  Do not let decontami-
nation solutions drip onto other surfaces, as it may result in cross
contamination.

If you are wearing disposable gloves (we recommend wearing Playtex-
style gloves or 2 pair of normal disposable gloves), monitor gloves
frequently and change the outer gloves frequently to prevent contamination
entering through rips and tears in the gloves.

After the area is decontaminated, package and remove the contaminated
waste from the area, re-monitor the cleaned area as well as areas outside the lab to
verify successful decontamination.  The action level with a survey meter is 650 cpm.
Also, monitor all personnel involved in the decontamination procedures before
leaving the area.  Include a survey of the area just outside the lab to verify contami-
nation was not spread.

At a convenient time after the cleanup, conduct a debriefing and send a report to
Safety describing the spill, decontamination effort, and results.  The Safety Depart-
ment keeps a file of spills for inspectors.  If you have a question about radioactive
contamination or need assistance in decontamination, call Safety (262-8769).

Emergency Procedures and Decontamination     87

Figure 6-2.  Decontamination

Figure 6-3.  Final Survey



For contaminated sink traps and drains, flush with a large volume of water.  If the contamination is persistent,
fill the trap with (undiluted) Count-Off® or other decontamination solutions, soak for about 30 minutes, and flush
with a copious amount of water.

For contaminated lab coats, clothing or shoes, remove the contaminated items and check the skin underneath for
contamination.  Decontaminate skin as described above.  Place the contaminated items in a yellow plastic bag, tape
shut with "Caution Radioactive Material" tape and contact the Safety Department.  If you choose to decontaminate
the items, be sure to dispose the cleaning materials and rinse water as radioactive waste.

6.5  Cautions
Do not use hot water to clean 3H, 14C, or 125I because of possible volatilization / vaporization and consequent
production of an inhalation hazard.
Mild acids (e.g., vinegar) appear to work well in decontaminating 32P, 33P and 35S spills.
Do not use acids or acidic detergents to decontaminate iodine (125I or 131I) contamination because reactions
producing gaseous I2 or IOx may occur.  Always use basic decontamination solutions when cleaning iodine.
If an airborne contamination hazard exists, contact Radiation Safety for protection guidance.
Decontaminate to a target level of 650 cpm above background with a GM or LEG survey meter.
Always notify Radiation Safety, even if you believe you have thoroughly decontaminated the spill.

6.6  Review Questions - Fill in or select the correct response
1. Immediately following a radioactive material spill, take precautions to                               the material.

2. For all spills,                                 all individuals involved for contamination.

3. For large spills of potentially volatile material, switch off all fans, shut off room ventilation system, evacuate
and seal the room, and keep all personnel out.  true / false

4. After decontaminating a spill, prepare a                                   of the spill and cleanup and send to Safety.

5. Contaminated persons who are injured and require medical attention should be taken or sent immediately to the
University's                                                                                                                      .

6. For most radionuclides, washing hands, arms, and face in a sink with mild soap and warm water is a useful
decontamination method.  Afterwards, use a radiation                                     to verify successful decontamina-
tion.                          cpm above background with an appropriate survey meter is considered clean for decontami-
nation in emergency situations.

7. When decontaminating equipment, change your gloves                                to prevent skin contamination
through rips and tears.

8.  Do / Do not use hot water to clean 3H, 14C, or 125I spills because hot water can produce vapors.
9. Always notify                                    , even if you believe you have thoroughly decontaminated the spill.

10. Decontaminate spills to a maximum target level of                                above background.
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