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Training Overview

This training program was established to create a 
broader awareness for the safety of the University 
of Northern Iowa employees and their working 
environment.  

It is mandatory that all workers be trained and 
certified prior to the use of radioactive materials.

This program is also to help employees determine 
the need for more advanced training.
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Who should complete 
this training?

 Any employee of the University of Northern Iowa 
who may be occupationally exposed to radioactive 
materials.

 This includes ancillary personnel, such as clerical, 
housekeeping, or security, whose duties may 
require that they work in the vicinity of radioactive 
material.
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Training Requirements

Initial Training
Required for anyone who has not been previously    
authorized to work with radioactive materials at the 

University of  Northern Iowa.

Annual Refresher Training
Required every twelve months to continue authorization 
to use radioactive materials at the University of  
Northern Iowa.
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Completion of this training course will fulfill 
The University of Northern Iowa’s initial 

radiation safety training requirement for those 
named as individual users on our current 

Academic Iowa Radioactive Materials License.

Purpose of this Training
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UNI’s Radiation License

 The University of  Northern Iowa’s Academic Iowa 
Radioactive Materials License is provided by the 
Iowa Department of  Public Health.

 Any action that jeopardizes this license, jeopardizes 
the permission of  all individuals to use sources of  
ionizing radiation at UNI.

Contact the RSO at 273-3445 to view other radiation notices, regulations, licenses, and 
license conditions.
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Inspections & Audits

Iowa Department of  Public Health Inspections
IDPH performs unannounced annual inspections to make
sure that State regulations and University license 
conditions and policies are being met.

Radiation Safety Officer Audits
UNI’s RSO periodically audits radiation user compliance.
Exposure rates and contamination levels are checked to 
ensure they are kept as low as is reasonably achievable.
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Reporting Concerns or Violations

You have the right to report any safety concerns or violations.

 If  you have a concern or suspect that a radiation safety violation
has occurred please contact your supervisor.

 If  adequate corrective action is not taken, notify Gordon 
Krueger, UNI Radiation Safety Officer, at 273-3445.

 If  the violation is still not resolved, contact IDPH at 515-281-
3478 or 515-281-3231. 
 IDPH regulations prohibit discrimination against individuals  

who report radiation safety concerns or violations.
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Amending Authorized Use

 File an amendment to UNI’s radiation license with IDPH
whenever changes occur in an existing user’s authorization.

 To maintain compliance, authorized users must file an
amendment form with the Radiation Safety Officer (273-3445).

 Examples of  changes include:
 Adding or deleting personnel
 Changes in use areas
 Changes in shipping or on-hand limits
 Changes in radionuclide type, chemical form, and/or methodology
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Topics
Click on a link to go directly to that section.

Radiation & Its Effects
Minimizing Radioactive Exposure
Radiation Laboratory Rules
Warning Label & Sign Requirements
Testing for Contamination
Receiving Radioactive Materials
Spill & Emergency Response Plan
Proper Disposal of Radioactive Waste
Radioactive Materials Records
Contacts & Additional Information



Radiation &
Its Effects
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Natural Sources of Radiation

 Elements such as thorium, uranium, radium, RN-222, 
and K-40 are naturally occurring radioactive elements 
that can be found in our everyday lives.
 These elements can be found in:

– rocks, soil and building materials  
– food and water

 Some sources are a result of  ground nuclear testing,
which is not naturally occurring.
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Cosmic and Atmospheric 
Radiation

 Cosmic and atmospheric radiation originates from 
the sun, supernovas, and quasars.

 Earth’s atmosphere is very effective in shielding 
cosmic radiation, but variations in the density of the 
atmosphere can result in uneven distribution of 
protection.
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Additional Sources of Radiation

 Our bodies contain naturally occurring radioactive 
elements, such as potassium.

 Some consumer products, such as luminous dial watches 
and smoke detectors, contain small amounts of radioactive 
material.

 Cosmic radiation can be accumulated through one cross-
country airplane trip.

 Tobacco leaves absorb naturally occurring radioactive 
materials from the soil and fertilizers used to grow them.

 Hospitalized individuals who undergo medical procedures 
are exposed to sources of ionizing radiation.
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 Ionizing radiation is produced by the natural decay of 
radioactive material.

 Beta, gamma, and x-rays are forms of ionizing 
radiation that are often used in research.

Ionizing Radiation

Beta, gamma, x-rays 
remove electrons 

from atoms 
(Ionization).

Ions are created, 
which are more 

chemically 
reactive than 
neutral atoms.

Ions can form 
compounds that might

interfere with cell 
division and metabolism 

or cause chemical 
changes in tissue.
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X-Rays & Gamma Rays

 X-rays and gamma rays make up part of  the
electromagnetic spectrum.

 They can travel forever until they hit an object and 
one of  three reactions occurs:

Absorption

Transmission Scattering
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X-Ray Production

X-rays are produced when an atomic nucleus stabilizes 
itself  by taking an electron from an electron cloud.

Captured electron leaves a vacancy 
in the electron cloud.

Electrons rearrange 
themselves to fill the vacancy.

X-rays are emitted.
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Gamma Ray Production

Gamma rays are released when an atomic nucleus 
releases excess energy after a decay reaction.

 Many beta emitters also emit gamma rays.

 There are no pure gamma emitters.
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Shielding X-Rays & Gamma Rays

 Lead shielding will reduce the intensity of  x-rays 
and gamma rays being emitted from a source of  
radiation.

 To reduce exposure by a certain desired percent, 
lead shielding must be a certain thickness for each 
type of  emitter.

Remember:
Lead shielding does not automatically reduce exposure by 100%.
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Penetrating Radiation
-X-Rays & Gamma Rays-

 X-rays and gamma rays can penetrate the body and 
irradiate internal organs.

 Exposure can result in external and internal doses.

 Internal exposure can occur when rays are ingested, 
inhaled, or absorbed through the skin.



21

Beta Particles

 Beta particles are excess electrons.

 Beta particles are formed when an atom with one 
excess neutron transforms the neutron to a proton 
and ejects the extra electron.

 Particles can be low or high energy emitters.
 Low energy emitters can be shielded by cardboard.
High energy emitters need a more dense shielding  

material, such as Plexiglas.
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Bremsstrahlung Radiation & 
Shielding

 Bremsstrahlung radiation occurs when high energy 
beta emitters interact with high density materials, 
such as lead.

 Bremsstrahlung conversion is minimal in plastic or 
acrylic shielding.
 Shielding approximately 1 cm thick is adequate.
 Avoid shielding less than 1 cm because it breaks and 

cracks easily.
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Non-Penetrating Radiation
-Beta Particles-

 Can not penetrate the body to irradiate internal 
organs. 

 Can penetrate dead outer-layer of skin and result in 
damage to live skin cells.

 Can cause damage to eye lenses.
 Ingestion, inhalation, or absorption through the skin             

might result in internal exposure.
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Radiation Absorbed Dose
-RAD-

 RAD is a unit of measurement used to describe the 
amount of energy transferred from a source of ionizing 
radiation to any material, including human tissue.

 Use the abbreviation “rad/hr” when measuring an x-ray, 
gamma, or beta dose.

As a unit of  exposure, 1 rad means that each gram of  air at 0° C  and 
1 atmosphere has absorbed 100 ergs of  energy.

As a unit of  dose, 1 rad means that each gram of  exposed tissue has 
absorbed 100 ergs of  energy.
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Radiation Equivalent in Man
-REM-

 Different types of ionizing radiation cause differing 
degrees of biological effects even when the same level of 
energy is transferred (same number of ergs).

 To create a universal measurement, the “rad” is 
multiplied by the specific quality factor for a type of 
ionizing radiation to determine the dose equivalent.

 The rate at which an individual is exposed (i.e. an hour 
verses a lifetime) also influences the level of biological 
harm.

 Use a dosimeter to measure a dose equivalent.
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Biological Effects
Exposure above permissible levels may result in:

 Somatic Effects
 Physical effects 
 May be immediate or delayed

 Genetic Effects
 Birth defects due to irradiation to reproductive  

cells before conception

 Teratogenic Effects
 Cancer or congenital malformation due to 

radiation exposure to fetus in utero
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Biological Effects
-Threshold-

Threshold effects might occur if an individual receives 
a dose above the threshold level.

 Acute Radiation Syndrome: large whole body dose in a short time 
 Effects occur at 100,000 mrem

 Radiation-induced cataract formation
 Acute effects occur at 200,000 mrem
 Chronic effects occur at 800,000 mrem

 Other thresholds
 Severe skin injury occurs at 1,500,000 mrem
 Teratongenic effects occur at 20,000 mrem
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Biological Effects
-Non-threshold-

Non-threshold effects might occur from any amount 
of exposure to radiation.

 Chance of  effect occurrence is proportional to the received 
dose.

 Severity of  effects are not necessarily related to exposure level.

 Chance effects include:
 Cancer - estimated to be 5 deaths per 10,000 persons, whom each     

received 1,000 mrem
 Genetic effects - not a likely result of  occupational exposure
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Units of Radioactivity

Millicurie and Microcurie are units of 
activity that describe the rate of radioactive 

decay as a function of time.

1 curie Ci =     2.22 x 1012 dpm
1 millicurie mCi =     2.22 x 109 dpm
1 microcurie μCi =     2.22 x 106 dpm

dpm = disintegration per minute
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Radioactive Decay Equation

Use this equation to determine the activity of  
radioactive material at any given time.

A(t) = [A0] [e(-λt/T)]

A(t) = number of  radioactive atoms at a given time
A0 = number of  radioactive atoms at time zero (originally)
e      = base of  natural log
λ      = a constant (0.693)
t       = number of  days of  decay
T     = half-life (in days) of  the radioactive material of  

interest
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Half-Life

 Half-life tells material decays.
 It is the time required for one-half  of  the radioactive  

atoms in a sample to decay or disintegrate.
 Half-life is measured in days. 
 It is used to tell how long radioactive material must

be stored before it can be discarded as normal  
waste.
 At UNI, disposal cannot occur until 10 times the

half-life has passed.



Minimizing Radioactive
Exposure
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When working with radioactive 
material, remember to minimize your 

exposure at all possible times.

Minimize Exposure
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Measure Your Radiation Dose
-Dosimeters-

Use to measure the occupational dose equivalent from x-ray, 
gamma, and high energy beta emitters. Dosimeters cannot 

detect radiation from low energy beta emitters.

Luxel Ring Dosimeter Fetal Dosimeter
Measures… Whole body exposure Extremity exposure Exposure to a fetus
Is worn… On the torso or area of

highest likely exposure
On either hand under the
gloves with the name
facing the radiation source

At the waist line

X-rays & gamma rays:
1 – 1,000,000 mrem

X-rays & gamma rays:
30 – 1,000,000 mrem

Can detect…

High energy beta emitters:
10 – 1,000,000 mrem

High energy beta emitters:
40 – 1,000,000 mrem
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Avoid Inaccurate 
Dosimeter Readings

 Never remove internal dosimeter elements from 
the protective plastic dosimeter case.

 Store dosimeters away from sources of  ionizing 
radiation when not in use.

 Do not expose dosimeters to non-occupational 
radiation, such as medical or dental x-rays.
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Maximum Permissible 
Dose Limits (MPD)

 State and Federal regulations set maximum 
permissible yearly radiation dose (MPD) limits for 
adults.

 Exposure up to dose limits is not expected to cause 
adverse health effects.

ADULT MAXIMUM PERMISSIBLE DOSES
Whole Body – head, neck, torso, upper arms and legs 5,000 mrem
Lens of the eye 15,000 mrem
Extremities, skin, and internal organs 50,000 mrem
Declared pregnant woman 500 mrem
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As Low As is Reasonably 
Achievable (ALARA)

 ALARA is an Iowa Department of Public Health 
regulation set to minimize occupational radiation 
doses and to prevent personnel from exceeding 
regulatory maximum permissible dose limits.

 Due to the limited use of radioactive materials at 
UNI, it is highly unlikely that a worker would be 
exposed to a dose above the maximum limit.
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Why Practice ALARA?

 Any type of ionizing radiation poses some risk. As exposure 
increases, so does risk.

 Research shows that some people’s DNA is more resistant or 
susceptible to damage, and some people have an increased risk 
of cancer after exposure to ionizing radiation.

 Limit your exposure whenever possible. Try to:
 Minimize the time exposed
 Maximize the distance from exposure
 Use proper shielding
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Radiation Badges

 In any work associated with radiation that could 
result in exposure above 10% of the limit, users 
should wear a radiation badge.

 Badges are designed to be worn to measure an 
individuals’ exposure on a one or two-month cycle.

 If lead aprons are worn, badges should be clipped to 
the shirt collar.
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Three Effective Strategies 
-Time-

 Minimize the time and you will minimize the dose.

 Pre-plan the experiment/procedure to minimize 
exposure time.



41

 Doubling the distance from the source can reduce 
your exposure intensity by 25%.

 Use forceps, tongs, and trays to increase your 
distance from the radiation source.

 Move the item being worked on away from the 
radiation area if possible.

 Know the radiation intensity where you perform 
most of your work, and move to lower dose areas 
during work delays.

Three Effective Strategies 
-Distance-
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 Position shielding between yourself and the source of 
radiation at all permissible times. Take advantage of 
permanent shielding (i.e. equipment or existing structures).

 Select appropriate shielding material during the planning 
stages of the experiment/procedure. 

 Plexiglas, plywood and lead are effective in shielding 
radiation exposure. Use the proper shielding for the type of 
radioactive material present.

 Acquiring proper shielding may involve complex 
calculations to configure energy and frequency emissions, 
size of the room, and environmental factors.

Three Effective Strategies 
-Shielding-
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 Be aware of the 
limitations of shielding.

 Placing radioactive 
materials closer to the 
shield maximizes the 
protected area. 

 Effective shielding 
provides protection in 
all directions.

Three Effective Strategies 
-Shielding-

(continued)

Shielded Area

Unshielded Area

*Note: Moving the source of radiation 
further away from the shield will 

decrease the shielded area, 
thus the protected area will decrease.



Radiation 
Laboratory Rules
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Radiation Safety
-Laboratory Rules-

1. Smoking, eating, and drinking are not permitted in 
radionuclide laboratories.

2. Food and food containers are not permitted in the 
laboratory. 
- Do not use refrigerators for common storage 

of food and radioactive materials. 
- Do not heat food or beverages in microwaves 

used to conduct research. 
- Food used only for research purposes and labeled

“not for human consumption” is permitted.
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Radiation Safety
-Laboratory Rules-

3. Radionuclide work areas shall be clearly designated 
and should be isolated from the rest of the laboratory.  
The work area shall be within a hood if the 
radioactive material to be used is in a highly volatile 
form.

4. All work surfaces shall be covered with absorbent 
paper which should be changed regularly to prevent 
the buildup of contamination.

5. Work involving relatively large volumes or activities 
of liquid radioactive material should be performed in 
a spill tray lined with absorbent paper.
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Radiation Safety
-Laboratory Rules-

6. Protective clothing shall be worn when working with 
radioactive materials.  This includes laboratory coats, 
gloves, and safety glasses.

7. Dosimeters shall be worn when working with 
relatively large quantities of radionuclides which 
emit penetrating radiation.

8. Mouth pipetting shall not be permitted in 
radionuclide laboratories.
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9. All containers of radioactive materials and items 
suspected or known to be contaminated shall be 
properly labeled with tape or tagged with the 
radiation logo and the word “RADIOACTIVE”.

10. All contaminated waste items shall be placed in a 
container specifically designed for radioactive 
waste.  Sharp items such as needles or razor blades 
shall be placed in a cardboard box, glass bottle, or 
sharps container.

Radiation Safety
-Laboratory Rules-
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Radiation Safety
-Laboratory Rules-

11. A radiation survey shall be performed by the radionuclide 
user at the end of each procedure involving radioactive 
materials.  All items found to be contaminated shall be 
placed either in the radioactive waste container or an 
appropriately designated area.  Any surfaces found to be 
contaminated shall be labeled and decontaminated as 
soon as possible.  The RSO shall be notified immediately 
if extensive contamination is found within the laboratory. 

12. A record of the types and quantities of radionuclides 
possessed by each principal investigator at a given time 
shall be maintained.
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-Laboratory Rules-
-Personal Protective Equipment-

Proper PPE includes: 
 Safety glasses with side shields at all times while in the lab
 Chemical splash goggles if liquids might splash or create 

aerosols
 Especially important if wearing contact lenses to prevent 

material from getting under the lenses
 Chemically resistant gloves recommended by the 

manufacturer for the material being used - do not use latex

Always wear the proper PPE required when working 
with radiation and other hazardous materials.
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-Personal Protective Equipment-
(Continued)

 Lab coat
 Face shields when handling highly corrosive liquids, a 

potential for explosion exists, or splashes of human blood or 
other potentially infectious materials are possible
Eye protection should be worn under a face shield

 Remote pipetting devices
 Respirator use is generally not necessary in university labs 

and is regulated. Contact the EH&S office at 273-3445 or for 
more information.

NOTE: Open-toed/Open-heel shoes are not acceptable when working 
with hazardous material or equipment.
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Fume Hoods

 Fume hoods are vented enclosures intended to protect 
users from inhaling chemical vapors and dust.

 Activities that may result in radioactive aerosols or 
volatile compounds should always be performed in 
fume hood.

 Make sure that the fume hood allows sufficient air flow.

 The sash on the fume hood should be lower than your 
chin to ensure an adequate breathing zone is provided.
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Using Fume Hoods

 Close sash when unattended.
 Operations should be kept at least 6” 

from the front edge of the hood.
 Minimize the amount of equipment 

in the hood.
 Separate and elevate items in the 

hood using blocks or racks.
 Using the hood as a storage area will 

decrease its efficiency
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Bio-safety Cabinets

 Bio-safety cabinets are used to provide a clean work 
environment and protection for users working with 
biological hazards.

 Bio-safety cabinets should be vented to outside air 
when working with volatile radioactive material.

 Air is recirculated throughout the work area by a 
HEPA filter.
 The filter removes only airborne particles, not 

chemical fumes.
 Bio-safety cabinets should be used to prevent the 

transmission of airborne pathogens.
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Maintenance & 
Equipment Service

 Areas where 
radioactive material 
was used or stored, 
must be surveyed 
prior to renovation or 
maintenance 
activities.

 All equipment in need 
of service must be 
surveyed to ensure it is 
free of contamination 
before service is 
performed.



Warning Label & Sign
Requirements
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Warning Labels

 Mark all items used to manipulate or store 
radioactive material.

 Label all contaminated items.

CAUTION:
Radioactive 
Material

 Remove all radiation labels 
and warnings on containers 
that no longer contain 
radioactive material and are 
not contaminated.
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MUST be clearly visible, durable, and MUST state: 
“CAUTION: RADIOACTIVE MATERIAL”

Warning Label Requirements

Labels must provide sufficient information on the 
container to minimize exposure and to make sure all 
proper precautions have been taken.

Radionuclide(s)
Estimated activity
Date
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Warning Signs

Post in areas where radioactive 
materials may be used or stored.

Post in areas where radiation levels are 
> 5 mrem per hour at a distance of  30 
cm from radiation source or from any 
surface that radiation penetrates.
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Posting & De-posting Areas

 Contact Gordon Krueger, the Radiation Safety 
Officer, at 273-3445 to request posting or          
de-posting services.

 Never post or de-post an area prior to contacting 
the Radiation Safety Officer.



Testing for
Contamination
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Survey Meters

 Survey meters detect radiation exposure and count 
the rate.

 They can be used to detect radioactive material and 
locate contamination. 

 Two types of survey meters exist. Each is used to 
detect specific types of radioactive material.
 Geiger-Mueller (Pancake or End-window)probe
 Scintillation (NA-Iodide) probe

 Always check in instrument prior to use to ensure it is 
in proper working condition.
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Survey Meters
-Geiger-Mueller Counters-

 Geiger-Mueller counters have a rate meter and a gas-
filled probe.

 Geiger-Mueller counters can have:
 Pancake probes
 End-window probes

 Do not work well for detecting gamma radiation or x-rays.

Probe converts 
ionizing radiation 

to an electrical
signal.

Signal is 
transferred 

to meter.

Meter converts 
signal to visual 

readout.
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Survey Meters
-Counter Efficiency-

Radionuclide          GM Counter Efficiencies at 1 cm

H-3 Not Detectable
C-14 & S-25 1% - 5%
P-32 25% - 30%
I-125 < 0.01%

Remove plastic cover on probe before using. Low-energy 
beta emitters are not detectable if  probe is covered, and 
detection of  high energy betas are reduced.

For Geiger-Mueller counters
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Survey Meters
-Scintillation-

 Scintillation meters have a rate meter and a solid probe.

 Solid probes detect gamma rays and x-rays much better 
than gas-filled probes.

 Scintillation probes have a 10% efficiency for detecting 
I-125.

Nal crystal emits 
light when hit 

by gamma rays 
or x-rays.

Light is picked 
up by a 

photomultiplier 
tube.

Photomultiplier
tube amplifies the

signal.



66

Survey Meters

 Check a survey meter before using it to make sure it 
is appropriate to use. 

 Check the battery.

 Check the calibration date.
– State regulations require instruments that are used for 

measuring exposure rate and contamination to be calibrated 
every 12 months.

 Check the capability of the meter using a radioactive 
source to ensure that the meter is working properly.



67

Surveying

 Areas that should be frequently surveyed include:
 Waste storage areas
 Source vial storage areas
 Frequently used areas and equipment 
 Floor beneath work and storage areas

 Perform surveys after using radioactive material or before 
leaving an area that is posted for radioactive usage.

 Recommended exposure rates
 Frequently occupied areas: less than 2 mrems/hour at 30 cm
 Storage areas: less than 5 mrems/hour at 30 cm
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Performing a Meter Survey

 Pass the probe over the area to be surveyed moving 
the probe at about 2 cm/second.

 Try to constantly maintain a distance of 1 cm from 
the object or area.

 Take care not to contaminate the probe while 
surveying.
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Wipe Test

 Wipe tests are used to test removable contamination 
from any radioactive material.

 Best survey method for detecting low-energy beta 
emitters. Only way to detect contamination from H-3.

 To compete a wipe survey:
1. Cut filter paper or paper towels into 1.5” x 1.5” strips.
2. Wearing disposable gloves, rub the paper over the test     

area.
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Wipe Test & Action Levels

 For most accurate results, a liquid scintillation detector 
should be used.

 The contamination level is equal to the difference of the 
count rate of the actual wipe and the control sample.

 You need to decontaminate if:
 radioiodine levels are greater than 200 dpm/100 cm2.
 other radionuclide levels are greater than 2,000 dpm/100 cm2.

dpm = disintegrations per minute
To convert measurements to “dpm” divide the liquid scintillation counter or gamma 

counter results (given in “cpm”) by the counter’s efficiency (refer to instrument’s manual).
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Survey Records

 Be sure to document contamination and exposure rate 
surveys so that you can prove the survey was done.

 Keep survey records in an easily accessible form for the 
Radiation Safety Officer or IDPH to examine.
 UNI Environmental Health and Safety provides blank survey 

forms. Call 273-3445.
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Contamination Control

 Wear appropriate personal protective equipment.
 Use spill trays to prevent contamination to work surfaces.
 Use aerosol-resistant pipette tips and screw-top 

Eppendorf tubes.
 Be cautious when using blenders, centrifuges and 

ultrasonic devices to avoid aerosolization.
 Wash your hands after working with radioactive material 

and always before leaving a posted area.
 Use a survey meter to check your hands, lab coat, shoes, 

or any other appropriate area before leaving a posted area.



Receiving
Radioactive Materials
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Receiving Radioactive Material

 Wear personal protective equipment when opening a 
package. 

 Inspect each package for damage, exposure rates and 
contamination.

 Assume inner packaging and the source vial may be 
contaminated.

 Recipient is responsible for performing a wipe test of 
delivered materials and recording results.



75

Receiving Radioactive Material
(continued)

 Open unbound I-235 and volatile S-35 compounds in 
a fume hood.

 Double check that the material you received is what 
you ordered.

 Record received material in inventory.



Spill & Emergency
Response Plan
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Spill & Emergency Response

 Users of radioactive material must be prepared for 
emergency situations.

 Users of radioactive material must know the proper 
procedure to control a radiological spill.

 Keep spill and emergency response procedures 
updated and easily accessible.

 Response procedures should include information 
regarding spill and emergency recognition, handling 
methods, first aid, containment, and clean-up.
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Spill & Emergency Response

 Wear personal protective equipment.

 Notify others of the spill.

 Restrict movement through spill area.

 Prevent contamination.

 Call 911 if the situation involves other hazards, such 
as fire or serious injury.

 Do not leave the spill for someone else to clean up.
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Less than 100 microcuries of a nonvolatile form of radionuclide.

Spill & Emergency Response
-Minor Spills-

1. Notify all other personnel in the room at once.
2. Evacuate all persons except those needed to deal with the spill.
3. Confine the spill immediately.

--Liquids: Drop absorbent paper or chemical on the spill.  “Spill Control 
Kits” are available from Chemistry Store.

--Solids: Dampen thoroughly, taking care not to spread contamination.  
Use water unless a chemical reaction would release air contaminants; 
otherwise use oil.

4. Notify the laboratory supervisor.
5. Notify UNI Public Safety at 273-4000.
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Greater than 100 microcuries of nonvolatile form of radionuclide or 
any amount of a volatile material release. 

Occurs outside of the hood. 

Spill & Emergency Response
-Major Spills-

1. Evacuate the room. Shut doors and windows on the way out.
2. Notify the laboratory supervisor.
3. Notify the Radiation Safety Officer at 273-3445 or 319-230-6315   
(cell).
4. Post the laboratory door with a “Keep Out” sign.
5. Assemble those persons who were present in laboratory near the 

laboratory entrance.
6. Wait for assistance.
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Spill & Emergency Response
-Major Mixed-Hazard Spills-

1. Evacuate the area immediately.

2. Call 911.

Combination of  multiple hazards.
Example: radioactive material & chemical agents.
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Personal Contamination

BODY
Wash the contaminated area with 
mild soap and water until 
contamination is removed. Stop 
if  abrasion occurs or on advice 
from the Radiation Safety 
Officer. 

EYES
Rinse eyes with water for 15 
minutes.

CALL 911 if  
medical care 

is needed.

Notify RSO 
of  all injuries 

ASAP.
273-3445



Proper Disposal of
Radioactive Waste
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Radioactive Waste Disposal

 Radioactive waste includes anything that contains or 
is contaminated with radioactive material.

 Collect radioactive waste in proper containers.
 Keep containers closed and secured unless you are 

adding waste.
 Report the proper information on the radioactive 

waste tag when material is put in the waste container.
 Keep a tag on the waste container at all times.
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Radioactive Waste Disposal

 Radioactive waste is collected, processed, and 
disposed of by the Radiation Safety Officer in 
accordance with all State and Federal regulations.

 The Environmental Protection Agency regulates 
waste that is a radioactive hazardous chemical.

 Contact the RSO at 273-3445 to make arrangements 
for storage of unused material or waste.
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Segregating 
Radioactive Waste

Waste must be separated into two categories 
based on the half-life of  the material.

Short half-life is less than 90 days.
Long half-life is more than 90 days.
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 Aqueous and Organic Liquid Waste
 Animal Carcass Waste
 Dry Waste
 Liquid Scintillation Vials
 Radioactive Sharps Waste
 Source Vials

Radioactive Waste 
Classifications

Waste must also be separated by classification. 
Different types of  waste have different disposal methods.
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Aqueous and Organic 
Liquid Waste

 DO NOT:

 mix aqueous and organic liquid waste.
 mix water and organic liquid waste.
 put solid material in liquid radioactive waste containers.

 Avoid overfilling containers. Leave about 3 inches at the top 
of the container.

 Make sure the container cap is tightly secure, fasten the 
radioactive label to the container, and secure the radioactive 
waste tag under the bottle handle.
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Animal Carcass Waste

 Animal carcass waste includes animal body parts, excreta, 
and bedding and is to be put in waste bags.

 Double bag. Make sure bags are not punctured and that 
the outer bag is free of blood. Securely close bags with 
tape.

 Package in small amounts.

 Add coagulants or absorbents to reduce liquid.

 Bags will be labeled with radioactive tags when picked up.
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Dry Waste

 Dry waste containers are only for the disposal of 
contaminated paper, plastics, and unbroken glass.

 Do not overfill containers.

 Cross out radioactive symbols and wording on any 
items being put in the container.

 Secure inner liner and seal with tape.

 A radioactive waste tag will be completed and fastened 
to then container before picked up is arranged.
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Sharps Waste

 Sharps are only to be placed in radioactive waste 
sharps containers.

 Do not overfill the container.

 Fasten a radioactive warning label to the used 
sharp container.

 A radioactive waste tag will be completed and 
fastened to the container before picked up is 
arranged.
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Source Vial Disposal

Vials Containing Liquid

 DO NOT place a source 
vial that contains liquids 
in any type of radioactive 
waste container.

 Attach a radioactive waste 
tag to the vial.

Empty Vials

 Cross out any radioactive
labels on the vial.

 Remove lead shielding.

 Place in a radioactive dry
waste container.
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Sealed Sources

 DO NOT dispose of sealed sources in a 
radioactive waste container.

 Sealed sources should be labeled with the contents 
and will be collected separately.
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Radioactive 
Waste and Lead Shielding

 DO NOT place lead shielding in radioactive waste containers.

 To prepare for pick-up:
 Remove any plastic.
 Perform contamination survey.
 Cross out the radiation label if uncontaminated.
 Place lead in a cardboard box or other proper container.
 Radioactive waste tag will be completed when picked up is 

arranged.
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Check for Contamination

 Perform a wipe test on the entire external surface of the 
radioactive waste container to check for contamination 
prior to pick-up.
 Count the wipe in an liquid scintillation or gamma  

counter.
 If the result is greater than 22 dpm/cm2, then  

decontaminate, re-wipe, recount.
 If the result is less than 22 dpm/cm2, then the 

container is ready for pick-up.  A pick-up time   
must be arranged with the RSO. 
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Radioactive Waste Tag

 UNI Safety Office provides tags for identifying 
contents of radioactive waste.

 You will need to know:
 Identity of the radionuclide and its activity
 Dry waste activity: estimate about 10 - 20% of activity 

used in the experiment to end up as solid waste 
 Liquid waste activity: calculate by counting a sample of 

the waste in a liquid scintillation counter or a gamma 
counter
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Prior to Waste Pick-Up

 Test the container for exterior contamination.

 Seal all containers properly.

 Disinfect any waste that contains biological, 
pathogenic, or infectious material with a biocide 
prior to pick-up arrangement.
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Waste Minimization

 Avoid ordering and storing more radioactive 
material than is actually needed.

 Do not store non-radioactive or uncontaminated 
material in radioactive waste containers.

 When possible replace xylene and toluene-based 
liquid scintillation cocktails with ones that are 
biodegradable.



Radioactive Materials
Records
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Radioactive Material 
Inventory Management

 Keep proper documentation of radioactive usage to:
 Ensure the security of materials
 Monitor material usage 
 Maintain accurate waste disposal records

 Make sure records are updated and available for audits when 
necessary.

 Record activity in units of millicuries. 
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All unused radioactive materials should be 
located in a lockable device such as a cabinet or 

refrigerator.

Lock the room where radioactive materials are 
stored when unattended to prevent unauthorized 

access or removal.

Security of 
Radioactive Materials
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 Know the purpose of  anyone who enters your lab
area or visits.

 Identify all visitors.
 Determine why they are visiting your lab.
 Inform visitors of  all lab hazards and any

special requirements for your lab area.

RAM Security
-Lab Visitors-



103

Missing Radioactive 
Material

Immediately report all missing sources of 
radioactive material to the
Radiation Safety Officer

Gordon Krueger
office: 273-3445 or cell: (319)230-6315

Misplaced radioactive material can result in 
serious safety and regulatory concerns!
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Emergency Contacts

Radiation Safety Officer
Gordon Krueger

273-3445
(during work hours)

UNI Public Safety
273-4000 
(after hours)
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Additional Training 
Information

Safety Videos are available 
through the Safety Office

Environmental Health & Safety Office
(319) 273-7269

Gordon Krueger– Gordon.Krueger@uni.edu
Wendel Reece - wendel.reece@uni.edu

Radiation Safety Committee
James Jurgenson – james.jurgenson@uni.edu
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