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Introduction

Department of Energy (DOE) Safety Policy
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In conjunction with Fermilab, DOE is firmly committed to having a 
radiological control program of the highest quality. This program, as outlined 
in 10 CFR Part 835, Occupational Radiation Protection and the Fermilab 
Radiological Control Manual (FRCM), requires that managers and 
supervisors at all levels are to be involved in the planning, scheduling and 
conduct of radiological work. Adequate radiological safety shall not be 
compromised to achieve research objectives.

Willful violation of environment, safety and health procedures or policies 
may result in disciplinary action up to and including termination for 
employees and denial of the use of Fermilab facilities for experimenters.



Introduction

Course Objective and Overview
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Generic practical exercises allow the radiological worker to apply the theory 
portions of this course in a simulated, controlled work environment. This 
exercise will be evaluated against pre-established criteria. A rating of 
Satisfactory is required for successful completion of Practical Factors 
Training.

As a trained radiological worker, you will be qualified to work on, with, or in 
the proximity of radiation producing machines or radioactive material. 



Dose Limits and Fermilab Doses
DOE Legal Dose Limits 
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• Whole Body – 5,000 mrem in a year
• Lens of the Eye – 15,000 mrem in a year
• Extremities – 50,000 mrem in a year
• Skin – 50,000 mrem in a year
• Declared pregnant worker – 500 mrem during the gestation 

period
• Minors – 100 mrem in a year
Doses at Fermilab  
• Fermilab has established an Administrative limit of 1500 

mrem (whole body) in a year.
• 95% of Fermilab workers receive <100 mrem in a year.
• Internal exposures, where people intake radioactive 

materials are extremely rare at Fermilab.



Radiological Work Permits (RWPs)
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• Radiological Work Permits are the primary document at 
Fermilab for specifying requirements applicable to work in 
radiological areas, or in some cases work on radioactive 
materials.

• They are tailored to individual work areas and/or beam 
enclosures.

• Where does one find the RWP?
– For beam enclosures, where one gets the access keys:

• Main Control Room or 
• Near Remote Key Trees

– Elsewhere: As distributed by the Radiation Safety 
Officers (RSOs) or Radiological Control Technicians 
(RCTs).



Radiological Work Permits (RWPs)
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• They need to be READ (ALL OF IT!) and followed.
• They commonly have more than one page.
• They need to be signed.
• We show here 2 examples, one for Supervised Access, 

another for Controlled Access.
• There are other types of RWPs in use at Fermilab.



RWP – Supervised Access Example – Specifications
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Getting close to the 
weekly dose
limit? 



RWP – Supervised Access Example – Specifications
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RWP – Supervised Access Example – Survey Map
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RWP – Supervised Access Example – Survey Map
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RWP – Supervised Access Example – Signature Page
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RWP – Controlled Access Example - Specifications
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Getting close to the 
weekly dose
limit? 



RWP – Controlled Access Example - Specifications
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RWP – Controlled Access Example – No Survey Map!
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RWP – Controlled Access Example
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RWPs: Dosimetry and Instruments
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Dosimetry
• Dosimetry badge, always!
• Pocket Dosimeter, required for most beam enclosures and 

many other places.
• Ring badges, as specified by an RWP or Radiation Safety 

staff.
• Electronic dosimeters (“digidoses”), as specified by a job-

specific RWP or Radiation Safety staff.



RWPs: Dosimetry and Instruments
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Survey Instruments
• Log Survey Meters (LSMs) are needed for Controlled 

Access, since area is un-surveyed.
• Other instruments are mainly used by Radiation Safety staff.
• If an instrument is specified on the RWP, ask about it!
• Return all instruments to where you checked it out.
• Take care of instruments, they are expensive!
• First person entering the enclosure on a controlled access 

should be using the LSM.



RWPs: PPE and Additional Instructions
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Personal Protective Equipment (PPE)
• This is mostly about protective clothing
• Wipes are performed, if “clean” may allow street clothes.
• Contamination areas are often roped off.      Stay out 

unless wearing the specified PPE.
• Controlled access is different since are has not been 

surveyed – see RWP.
• Know what work you are doing. All contamination is not 

found by wipes.
Additional Instructions
• Read carefully!
• This tells what you need to do before, during, and after the 

work.



RWPs: Special Requirements, Signatures,
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Special Requirements
• There may be a lot of content here to review.
• Reminds people when prior RSO approvals are needed.
• There could be additional pages.
Signatures
• All RWPs must be signed
 Controlled Access – every time you enter, even on the same 

day!
 Supervised access: 1st time, then every month after that. 

(approx. every 30 days).
Questions?
• If you have questions, ask your supervisor.
• Otherwise, ask Radiation Safety personnel.



Dosimetry
Policies for ALL Dosimetry Devices
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• To be worn only by the person to whom it is issued.
• With few exceptions, only issued to trained Radiological 

Workers.
• To be worn at all times when required by signs, RWPs, and/or 

radiological control personnel.
• Do not take dosimetry devices off-site.
• If any dosimetry device becomes lost, off-scale, damaged, or 

potentially contaminated:
 Put work in a safe condition.
 Alert others in the vicinity.
 Immediately exit the area.
 Notify the assigned RSO or Radiation Safety Staff.



The Official Dosimetry Badge
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• Legal record of exposure.
• Measures beta, gamma and neutron dose.
• Permanent dosimetry badges issued on 

assigned badge racks at the beginning of 
each quarter (Jan 1, April 1, July 1, Oct 1).

• Temporary dosimetry badges obtained 
from the Communications Office on the 
ground floor of Wilson Hall.

• Badges are sent off-site for processing, get 
results normally 5-6 weeks later.

• Badge wearers get an annual report in the 
springtime.

• DO NOT OPEN OR TAMPER WITH 
DOSIMETRY BADGES.



Policies Specific to Dosimetry Badges
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• Should be returned for processing                                                
at the end of each quarter, or upon request.                                 

• Dosimetry badges can be returned by placing                             
them on the badge rack for the correct quarter.

• Should be worn facing forward on the chest area,                       
on or between the waist and neck.

• Should be stored in a proper storage location, an area with a 
low background without excessive heat or moisture.

• Should not be taken or worn off-site unless specifically 
authorized by the Senior Radiation Safety Officer.

• Should not be knowingly exposed to security x-ray devices, 
excessive heat, moisture, or medical sources of radiation.



Supplementary Dosimetry - Pocket Dosimeters
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• Direct reading dosimeter used to 
keep track of exposure during work.

• Measures gamma dose only.
• Used as a back-up for the dosimetry 

badge in case it is lost.
• Should be zeroed when >75% of the 

full scale using a Dosimeter Charger.
• There are several models in use.



Supplementary Dosimetry - Pocket Dosimeters
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• Get Pocket dosimeters from the stockroom.
• Wear pocket dosimeters next to dosimetry badge, normally on the 

trunk of the body.
• Return the dosimeter when it is due for calibration, on the last day 

of the month indicated by the sticker.
• Two ranges in use; 0-200 mR and 0-500 mR. Phasing out the 0-500 

mR ones!
• Mechanical shocks, such as dropping the dosimeter, can cause 

false high or full-scale readings.
• Read the dosimeter at the same orientation; gravity works!
• Zero (i.e., reset) when at 75% of full scale. 
• Hold by the clip and push down with some force.
• Don’t be too fussy about getting the initial reading “exactly” 

zeroed, a few mR is ok, just remember the number.



Recording your Pocket Dosimeter Readings
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Preferred Method: Online GetDose system
• Tracks ONLY pocket dosimeters.
• Log in with Fermilab Services Username/Password, enter data.
• As a radiological worker, you will receive weekly emails  on Mondays 

reminding you to enter pocket dosimeter readings.
• If you do not wear a pocket dosimeter (or other supplemental dosimeter) 

you may delete/ignore the weekly email or enter n/r (for “no record”).



Recording your Pocket Dosimeter Readings
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Some groups still use 3X5 cards.
Fill out, turn in to Supervisor.
They then go to Radiation Safety.



Other Supplemental Dosimeters

Digidose
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• Small electronic dosimeter used for high dose jobs
• Measures gamma dose.
• Beeps once for each accumulated mrem of dose
• Specified by area RSO when required.
• Typically issued by the area RSO and collected upon 

completion of the job for which they were issued.

Finger Ring
• Worn if there is a chance for significant dose to the fingers.
• Assigned to individuals by area RSOs.
• Read out offsite by dosimetry vendor, like the dosimetry badge.
• Not entered on GetDose.



Frisking
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There are two uses for the frisker instrument:
1. See if you or some object is contaminated with removable radioactivity.
2. Determine if objects being removed from a beam enclosure are 

radioactive.
We have two models, line powered (plugged in) and another battery powered. 



Frisking
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Frisking Flow Charts
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Frisking to Check for Removable Radioactivity (Contamination)
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• Look for damage, bad cables, then turn on.
• Look for calibration due dates, report and do not use if 

expired.
• Turn on the meter, or verify that it is turned on!
• Check background – usually it will be about 50 

counts/minute (cpm).
• Have probe pointing up.
• First person to use instrument should do source check with 

probe.



Frisking to Check for Removable Radioactivity (Contamination)
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• Check hands (gloves if wearing PPE), no more than 2 
inches (5 cm) per second, with the probe ¼ inch (6 mm) 
away. 

• Overlap within the probe’s width, about 2 inches (5 cm).
• At a minimum:

– Frisk hands (front & back) 
– Frisk shoes (bottom, top, and sides)

• Check other body parts that touched something. 
– Check knees if you have been kneeling,
– Seat of the pants if sitting on something,
– Elbows if leaning on some equipment item. 

• Also check personal items such as hardhats, 
notebooks, papers, flashlights, etc.



Frisking to Check for Removable Radioactivity (Contamination)
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• Listen/watch the count rate, don’t stop if it goes into alarm, you 
need the actual reading.

• If more than 100 cpm above background on your person, you 
are possibly contaminated.
– Its usually with dust or dirt, grease or water.
– Call 3131, Radiation Safety and/or the Fire Department will 

respond.
– Most of the time, soap and water or masking tape will remove 

contamination at the location where it is identified.
• Do not do yourself, wait for a response to your call!

– We have an onsite decontamination facility used if needed.
• This is rarely needed.

• Sometimes it is radon, will decay away by itself.
– Radiation Safety staff will check for this and advise.



PPE Demonstration
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• Mostly used for controlled access.
• Sometimes used in work supervised by RCTs.
• Check for rips, tears, and holes.
• There is no specified order for donning.
• Some labcoats have pockets, others do not.
• Wear dosimetry on the outside of PPE.
• Upon exit, frisk the PPE.
• As before, go slowly, “overlapping” within the width of the probe.
• If the one PPE item reads greater than 50 cpm above 

background, all PPE items are considered contaminated. 
– Doff the PPE and dispose of all of it into Radioactive Waste 

containers.
– Frisk whole body in street clothes after PPE is removed.



PPE Order of Removal (“Doffing”)
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1. The hood
2. The labcoat or coveralls

• Pull off backwards and roll up inside out.
• The purpose of this is to wrap up any removable 

contamination.
3. The shoecovers - Roll up inside out.
4. The gloves (last) - Roll up inside out.
5. If contamination is found, do a whole body frisk of your 

street clothes.
– Be thorough, should take 3-5 minutes.
– If you find more than 100 cpm over background 

• Call Radiation Safety.



Checking Materials for Radioactivity
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Two instruments used
First:  Use the FRISKER to identify items as radioactive
Second: Use the WALLFLOWER to classify items.

Frisker Wallflower



Checking Materials for Radioactivity
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Two instruments used
First:  Use the Frisker to identify items as radioactive
• Check all surfaces and edges with the probe at ¼ in (6 

mm) away.
• If found to be radioactive on the frisker (greater than 50 

cpm above background), then it is radioactive and at least 
Class 1. 

• If not greater 50 cpm above background the item is not 
radioactive.



Checking Materials for Radioactivity
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Second: Use the Wallflower to classify items.
• Used for items found to be radioactive by the frisker.
• Take readings 1 ft (30 cm) away.
• Use the probe sideways (at 90 degrees), centered over hot spot,
• Mark dose rate legibly on  label with your name or initials, or FNAL ID.



The Wallflower Distance Measurement
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In green region, object is still Class 1.
All items checked with a Wallflower

are Class 1.

Current (“Old”) Wallflower Upgraded Wallflower

New for 2017: Upgraded Wallflowers!
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Can disable alarm The alarm has been removed and 
replaced with a Power On light

Current (“Old”) Wallflower Upgraded Wallflower

New for 2017: Upgraded Wallflowers!

11/14/2016 ESH&Q | Radiological Worker – Practical Factors [FN000471/OJ/01]41



Mostly unused lights
No check source

Lights removed, 
New source check & response label

Current (“Old”) Wallflower Upgraded Wallflower

New for 2017: Upgraded Wallflowers!

11/14/2016 ESH&Q | Radiological Worker – Practical Factors [FN000471/OJ/01]42



The New Source Check

New for 2017: Upgraded Wallflowers!
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Verify the response is correct    Place probe where shown



Wallflower Flowchart
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These are posted
at some locations 
Near wallflowers.

They will be
revised as upgraded
ones are deployed.



Radioactive Waste Management 
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• We want to minimize radioactive waste.
• We do not want to create mixed or “unknown” wastes.

– Why? We must identify and characterize
– Disposal of some such wastes are impossible or difficult and always costly.

• You are responsible for the waste you generate.
• Contact Hazard Control Technology Team (HCTT) with questions
• Certain items cannot be placed in drums

– Liquids or rags 
– Pumps, including check valves 
– Valves
– Writing pens
– Lead of any kind, including solder in electronic components
– Vacuum seals
– Batteries

• Do not dispose of non-radioactive trash as radioactive waste!



Radioactive Waste Management 
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• There are a variety of container types for:
– Compactible materials
– Dry solids
– Mixed waste
– Liquids

• Questions? Call Radiation Safety or the Hazard Control 
Technology Team

• There are Radioactive Waste Certification and Pickup Request 
(RWCPR) Forms to be filled out!
– As completely as possible.
– Legibly!!
– Include your employee ID number.
– Do it now when you are filling the container as you will not

remember what you tossed in later!



Key to RWCPR Form
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text Picture



Key to RWCPR Form

11/14/2016 ESH&Q | Radiological Worker – Practical Factors [FN000471/OJ/01]48



Examples of Completed RWCPR Forms
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Examples of Completed RWCPR Forms – Multiple Pages!
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RWCPR Forms – Page 2 is a “Continuation Sheet”
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Hands-On Activities
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• Break into 3 groups of roughly equal size, one for each 
station:
– Dosimeter Station
– Frisker Station
– Wallflower Station

• After completing task at each station, rotate to the next task 
as a group until done.

• Instructor watches frisking to assure proper technique, 
slowness of the survey, etc.

• Review Radioactive Material (RAM) labels each group 
competed and answer questions.



Points of Contacts and Phone Numbers
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Assigned Radiation Safety Officers (Go to others on list, if unavailable)

ORGANIZATION RSO Extension
In Any Emergency X3131

Accelerator Division Gary Lauten X8360

Accelerator Division Wayne Schmitt X4407
Particle Physics Division Maddie Wolter X4807
Neutrino Division Maddie Wolter X4807
Technical Division Kathy Graden X4939
FESS Susan McGimpsey X8386
Core Computing Division Susan McGimpsey X8386
Scientific Computing Div. Susan McGimpsey X8386
Rest of Laboratory Don Cossairt X3465



Points of Contacts and Phone Numbers
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Hazard Control Technology Team Points of Contact
Extension

In any Emergency X3131

Dave Hockin X4498
Jon Ylinen X4081
Steve Carrigan X8879
Jose DeLao X2557
Greg Thompson X8376
Sylvia Wilson X4489



Wrap Up
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• If you have questions about anything related to 
radiation safety or waste disposal, please ask 
questions!

• Thanks for your attention – Work Safely!


