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If you have an emergency that occurs during normal 
business hours 

EH&S may be contacted at 2-3073 
 
 
 

If an accident occurs during off hours call 9-911 or  
University Police at 2-6760. 
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EMERGENCIES 
 
Life threatening emergency or accident call 9-911 or 2-6760. 
 
Non-life threatening emergency during normal business hours 2-3073. 
 
Non-life threatening emergency after normal business hours 9-911 or 2-6760. 
 
In this section you should add: 
 

- A list of emergency (home) phone numbers for the laboratory staff. 
 
- A map of the locations of emergency equipment and materials in your lab. 

 
NOTE: 
 
Notify Environment, Health & Safety (EH&S) as soon as possible in case of area or personnel 
contamination or excessive exposure to radiation. 
 
Day, night, or holiday, call for EH&S assistance prior to attempting extensive area 
decontamination. 
 
For non-radiation emergencies, consult your individual Injury Illness and Prevention Program 
and/or your Departmental and/or Building Emergency Response Plans. 
 
 
EMERGENCY PROCEDURE FOR RADIOACTIVE MATERIAL SPILLS   
 
A good spill response procedure is: 

 
If the spill consists of a volatile material (125I for example), immediately evacuate all lab 
personnel from the room and close the door. Post someone nearby to prevent others from 
entering the room and call EH&S for help. Do not leave the immediate area until EH&S 
arrives, performs surveys, and releases you. 
 
If the spill is not volatile, inform everyone in the immediate area and limit traffic near the 
spill. Splash droplets often travel well beyond the area you might expect. Use rad tape or 
signs to mark off the area of the spill. Call EH&S and discuss the spill with them. EH&S will 
make a determination regarding the spill, give you instructions, and will tell you if they will 
be responding to the spill.  
 
Be conservative when you determine the area of the spill. Visual information will be helpful, 
but rely on survey instruments and swipes to be safe. Be sure to wear double gloves and a lab 
coat and appropriate eye protection. Monitor your gloves and shoes frequently for 
contamination. If you find significant shoe contamination exists, stop and call EH&S. 
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Emergencies continued 
 
Place absorbent materials at the edges of the spill if it is spreading. Begin the 
decontamination process from the edges of the spill working inward. As you decontaminate 
the area, use swipes to find out how much contamination there is, where it is, and how 
effective are your efforts to remove the contamination as you proceed. Be careful to stay out 
of the spill, absorb any liquids by placing paper towels on top of the spill. Carefully place all 
contaminated papers and materials in a properly labeled rad waste bag as you go.  

 
Use decontamination solution (or soap and water) and paper towels to decontaminate the 
area. If you work in small (12" by 12" square) areas you will reduce the spread of 
contamination. 
 
Monitor all persons, equipment, and waste being moved from the spill area. 
 
Handle contaminated materials as radioactive waste (refer to Section K of this Logbook). 
 
When you think that you have the spill cleaned up, take swipes of the spill area, surrounding 
areas such as doorways, adjacent hallways, elevators, and shoes. Keep cleaning until the area 
is clean. 

 
The last step is to document the spill findings, your final survey, and any notes that you may need 
to refer to in the future. That is, keep your self-survey and swipe data. 
 
 
PERSONNEL CONTAMINATION  
 
Notify EH&S as soon as possible. Restrict the contaminated individual's movements and stay in 
the area until EH&S arrives. In case of an injury, call 9-911 or 2-6760 to obtain medical 
assistance, then notify EH&S immediately. Treat injuries first, without regard to radioisotope 
contamination. 
 
Remove contaminated clothing and wash the contaminated skin area with mild soap and 
lukewarm water (DO NOT use hot water). Be gentle and careful. Do not abrade the skin and do 
not use solvents.  
 
LOSS OR THEFT 
 
Notify EH&S immediately if you suspect the loss or theft of radioactive materials or radiation 
producing machines.  If the event is a theft, then UCPD should be notified as well. 
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PREFACE 
 
 
INTRODUCTION 
 
This is an update to the Logbook. If you find errors or have other comments, please contact 
EH&S at 2-3073. 
 
This Logbook is intended to help you to comply with the radiation safety requirements in 
Radiation Use Authorizations, the UC Berkeley radioactive materials license and its Radiation 
Safety Manual, and state and federal regulations.  
 
The Logbook is a good place to keep information and records associated with radiation safety 
and is a useful source of information on radiation safety operations. The Logbook does NOT 
replace the Radiation Safety Manual, it is a supplement to it. 
 
The Logbook can serve as a reference to get information quickly. The index will direct you to the 
appropriate section. Some sections are periodically updated. 

 
When a new person is added to the RUA, you may want to give them the Logbook as a part of 
their initial introduction to the laboratory and campus radiation safety. 

 
State and Federal law requires that many radiation safety documents be held indefinitely.  At the 
close of your use of radioactive materials your documents should be given to EH&S. 
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SECTION A  
 
RADIATION USE AUTHORIZATIONS 
 
Your Radiation Use Authorization (RUA) is your authorization to use radioactive materials. You 
may want put copies of the following in this section: 
 

·  Application for RUAs 
 
·  Approved RUAs 
 
·  Amendments and revisions to your RUAs 

 
If you file materials in the Logbook, it will eventually become too large. Move some of the older 
materials to an “archive” binder.  Do not discard the old records. 
 
When do I need to change my RUA? 
 

You need to contact EH&S to update your RUA if you make changes such as: 
 

·  New radioisotopes or new chemical forms are to be used. 
·  There are changes in areas or rooms listed on the RUA. 
·  There are major changes in experimental procedures. 
·  There are to be increases in the amount of radioisotopes ordered, used per experiment, 

or in your possession. 
·  You wish to change your sink disposal authorization. 
·  New personnel are added to the lab. 

 
How do I add people to the RUA? 
 

New personnel must complete and provide EH&S with a Radiation User Information Record 
("Green Sheet") before they can be added to the RUA or can begin radioisotope use. Our 
license requires all new users complete radiation safety training (offered by EH&S) within 30 
days of being added to an RUA. 

 
Who can request an RUA change? 
 
 EH&S is reasonable about these requests; however, we suggest that requests for amendments 

be made by the RUA Holder or by someone who has been designated as the radiation safety Lab 
Contact. 

 
How do I request an RUA change? 
 
 Most changes can be done by calling EH&S at 2-3073.
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SECTION B 
 
LABORATORY RADIATION SAFETY PROCEDURES  
 
This section of the Log should provide both personnel who have been working in the laboratory 
and new personnel with information as to the lab safety practices and programs. It should provide 
personnel with procedures on how to perform major tasks in a safe manner. 
 
In this section you should place information and procedures that describes the laboratory 
radiation safety procedures. You may wish to include copies of the following documents in this 
section: 

 
- Safety instructions (if any) for specific processes, procedures, protocols, etc. 
 
- Laboratory safety procedures. 
 
- Safe operating procedures (SOPs). 
 
- Laboratory Chemical Hygiene and Safety Plan. 
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SECTION C 
 
RADIOISOTOPE INVENTORY 
 
The state requires that EH&S attempt to assure that: 
 

- RUA possession limits have not been exceeded. 
- Users possess only those isotopes specified on the RUA. 
- Users do not exceed the specified RUA limits for each vial or sealed or unsealed source. 
- The Campus license possession limits are not exceeded. 
- The Campus has only those isotopes authorized in the license. 

 
EH&S can not do this inventory alone. We need your help. We need each RUA holder to keep a 
documented and current inventory of their radioisotopes. Periodically (usually at the time of an 
EH&S survey of the lab), EH&S will review and may ask for a copy of the inventory.  
 
Radioisotope inventory forms can be downloaded from: 
http://ehs.berkeley.edu/radsafety/radioisotopeinventory.pdf)... You may copy and use this form or 
create one that better fits your needs. Some labs keep an inventory of each vial (or sealed source) 
they receive. 
 
The inventory should reflect receipts, transfers, decay corrections, and disposals, and the isotope 
balance. Inventory data must be kept in units of uCi or mCi. Do not use volume as a measure of 
activity.  Inventories of Special Nuclear Material and/or Source Material should also be kept in 
units of grams. 
 
You may want to keep your inventory in this section of the Logbook. It should contain: 

 
- Inventory sheets for each isotope (and possibly each vial or sealed source) in your 

possession 
 
- Radioactive material transfer slips (received with each delivery of radioactive materials) 

 
Please coordinate all receipts or transfers of isotope between RUAs with EH&S prior to the 
transfer. This will assure that RUA limits are adjusted as needed. 
 
Your written inventory of short half lived (i.e. 32P, 35S, and 125I) radioisotopes should be decay 
corrected once each half life.  .  Isotopes with longer half lives should be decay corrected 
periodically as appropriate.  EH&S staff members will check that your radioactive material 
inventory has been corrected for decay during periodic visits to your lab.   
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SECTION D 
 
RADIATION SURVEY INSTRUMENTATION 
 
The state requires that we assure that: 
 

- You have survey meters that are appropriate to your radiation source(s). 
- The instrument(s) are in calibration. 

 
EH&S does not know the specific location of the survey meters in your work area, but you do. 
We need your help. We need each RUA holder to know where their instrument(s) are. We need 
you to tell us if you dispose of or transfer a meter to another user. We need a copy of all 
calibration records you may receive from a vendor (such as after a repair). 
 
Each user needs to verify that the instrument is in calibration before each use. 
 
Each user needs to check that the meter responds (works) prior to each use. 
 
When our records indicate that you have a meter(s) that is due for calibration we will contact you 
to make arrangements to calibrate your instrument(s).  Note that some meters will require 
calibration by an outside service.    
 
You may want to keep the following items in this section of the Logbook: 

 
- Records of survey meter calibration and repair. 
 
- Survey meter instruction manuals and manufacturer technical information. 

 
Many campus RUAs require that RUA Holders obtain and maintain appropriate portable 
radiation survey instruments. EH&S recommends a survey meter having a dial face that indicates 
both mR/hr and CPM, an audible signal, and a battery check capability. Some recommendations 
on survey meter selection are attached. 
 
Most RUAs require use of a thin-window GM pancake detector or GM end window detector.  A 
pancake GM probe is recommended for work with beta-emitting isotopes. 
 
Users of 125I or other low energy gamma emitters may be required to use a thin crystal NaI 
scintillation detector. 
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Radiation Instruments continued 
 
 
GENERAL INSTRUMENT CARE AND USE  

 
- Check the batteries. Check the instrument batteries prior to each use and replace weak 

batteries (low batteries may result in inaccurate readings). 
 
- Check to see that it works. Check to see that the instrument operates properly in a 

radiation field prior to use. If it does not appear to be working properly, contact EH&S for 
advice on repair.  

 
- In general, you should avoid wrapping the detector probe end with a mylar, parafilm, or 

plastic as this will eliminate (or at least significantly reduce) the instrument’s response to 
low energy betas (such as 14C and 35S). 

 
- In general, portable survey instruments will not detect tritium (3H). 
 
 

INSTRUMENT CALIBRATION  
 
UC Berkeley’s radioactive materials license requires each instrument be calibrated at least once a 
year and after repair. The instrument should have a calibration sticker that indicates when 
calibration is due. Call EH&S if your instrument does not have a calibration sticker, is out of 
calibration, appears to be broken, or following repair. If you receive any calibration or repair 
records you may want to keep them in this section. 
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Radiation Instruments continued 
 
PORTABLE RADIATION SURVEY INSTRUMENTS 
 
EH&S does not require nor endorse the use of the following manufacturers or services.  These 
are included as a reference for meters in general use.  All prices listed are current as of July 2008.  
Prices and contact information may change.  
 
Geiger Counters 
 

 Ludlum Measurements, Inc. 
 Model 3 survey meter with Dial Face Model 202-608 (~$450). 

This meter reads in cpm and mR/hr. 
  

Technical Associates (TA)  
TA Model TBM-15 and probe Model P-15. 
  
Environment, Health & Safety sometimes has new or used instruments for sale 
at reduced prices. Call 642-3073 for information. 
 

Detectors 
 

For beta/gamma emitting isotopes (these will not detect 3H) 
Ludlum Model 44-9 thin window pancake G-M detector (~$205).  
Technical Associates P-15 for about the same as the 44-9. 

 
For 125I users 

Ludlum Model 44-3 thin crystal NaI gamma scintillator (~$470). 
Technical Associates TA (PGS-3T for $355). 

 
Servicing of Instruments: 
 
Calibration and repair of instruments can be obtained from: 
 
 EH&S, Radiation Safety 
 University Hall 
 Call 642-3073. 
 
 Ludlum Measurements, Inc. 

P.O. Box 810, Sweetwater, TX  79556. Phone (800) 622-0828 
 www.ludlums.com 
 
 Radiation Detection Co. 
 8095 Camino Arroyo, Gilroy, CA 95020.  Phone (800) 250-3314, option 1 

($85/calibration) 
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 Technical Associates 
 7051 Eton Ave. Canoga Park, CA 91303. Phone (818) 883-7043 
 (Service $75/hr. + parts for a meter/probe set, $45 flat rate for each additional probe) 
 
Questions regarding portable survey instruments? Call 642-3073 for information. 
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SECTION E 
 
SELF SURVEYS 
 
Periodic surveys of and near locations where radioactive material is used or stored is a good 
radiation safety practice. These surveys help find contamination and/or unacceptably high 
radiation levels.  
 
Your RUA lists the surveys you need to take. Any follow-up actions you take need to be 
documented. You may wish to file the following information in the Logbook. 
 

- Self surveys (including swipe data and meter survey measurements) 
 
- Survey maps (room diagrams) of the locations on your RUA 

 
CONTAMINATION SURVEYS  
 
Your RUA indicates your minimum survey frequency; however, you are the person who is most 
knowledgeable of where and when additional surveys are needed. 
 
Even if your laboratory is not required to do surveys every week, it is strongly recommended that 
surveys be conducted and documented on a weekly basis.  
 
You do not need to do surveys during times when you do not use radioactive materials; however, 
you do need to record the reasons surveys are not required or performed. 
 
METER SURVEYS 
 
Be sure to take a background reading in an area known to be "cold" (such as a hallway) before 
you survey. Record this background information on your survey. 
 
Do not use a survey meter survey for tritium – use swipes and an LSC. 
 
Use a GM survey meter for beta emitters such as C-14, P-32, P-33, and S-35. If you cover the 
GM probe with parafilm or plastic wrap it will seriously reduce the efficiency (how little you can 
detect and how much there is). For low level beta emitters do not cover the probe. Questions? 
Call EH&S. 
 
Use a survey meter with a thin crystal NaI scintillation detector for low energy gamma emitting 
isotopes, such as I-125. Use a survey meter with a thick crystal NaI scintillation detector for high 
energy gamma emitting isotopes, such as I-131. 
 
You also need to survey "cold" areas such as building trash containers, telephones, desks, and 
cold sinks.  
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Self Surveys continued 
 
SWIPE SURVEYS 
 
Use filter paper to swipe an irregular shaped area of about 100 cm2 (4 inches by 4 inches). Count 
the swipe on a liquid scintillation counter or other appropriate counting system. Be sure to 
include and count a control “blank” sample.  
 
On the survey form you should use numbers to indicate swipe locations. Include your full name, 
the date of the survey, the background data, instrument data (serial number), and areas that are 
greater than two times background on the survey form. 
 
If there are areas with above-background counts, refer to the area limits specified in the Radiation 
Safety Manual.  As a general rule, any area with counts in excess of 2 times background will 
need to be decontaminated and re-surveyed (see Section I of this Logbook for information on 
decontamination methods). Document action taken to remedy positive findings and the results of 
any re-surveys you take. 
 
EH&S can provide an in-lab specific training to help you meet your survey requirements. 
 
WHERE AND WHAT TO SURVEY  
 
Survey work areas, storage areas, and areas where radioactive waste is stored. Also survey areas 
where contamination might be a concern. Such areas would include: 
 

- Floors, especially doorway thresholds 
- Bench tops and work surfaces 
- Common trash containers (insure no activity leaves the lab in this manner) 
- Fume hoods and incubators 
- Sinks 
- Centrifuges, LSCs, and other fixed equipment 
- Frequently handled items (pipettors, glassware, pens, telephones, door knobs, lab books, 

etc.) 
- Refrigerators and freezers 
- Radwaste storage areas 
- Personal protective equipment such as lab coats, safety glasses, etc. 
- Any specifically-designated “Clean Area” within your lab (note that such areas require 

written permission of the Radiation Safety Committee Chairman; see 
http://campuspol.chance.berkeley.edu/policies/foodinlabs.pdf) 
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Self Surveys continued 
 
SURVEY DOCUMENTATION  
 
A copy of a sample self-survey form is posted in the Radiation Safety section of the EH&S 
website at: http://ehs.berkeley.edu/index.html (see “Radiation Safety Forms” listed among 
“Resources”).  You may use this form to document your surveys and findings. You may also 
record the data directly on your survey map.  
 
Please use numbers to indicate swipe locations. You should include your full name, the date of 
the survey, the background data, instrument data (serial number), and dose rates that are greater 
than two times background on the survey. 
 
Make sure that you note what actions were taken if contaminated (e.g. areas with counts more 
than twice background) areas were found and the final survey results following clean-up. 
 
ACTION LEVELS  
 
Survey Meter General Area Readings (areas where a major part of the body or the head would 

receive the exposure) 
 
 If your meter survey indicates that a person's head or whole body would receive a dose 

rate that is greater than 2.0 mR/hr or about 3,000 counts per minute (cpm) add shielding 
to reduce dose rates below these values.  

 
Survey Meter Contact Readings (a point of radiation or contamination). 
 
 If your meter survey indicates a contact (~1 inch) dose rate that is greater than 20 mR/hr 

(30,000 cpm), add shielding to reduce dose rates below these values. 
 
Decontamination or Waste 
 

Clean (or handle as radioactive waste) all contaminated items and/or areas giving swipe 
readings greater than two times background. Exceptions to this rule are properly labeled, 
controlled equipment or work surfaces; refer to the area limits specified in the Radiation 
Safety Manual. 
 

Request immediate assistance from the Environment, Health & Safety at 2-3073 if: 
 

- General area contamination is more than 50 times background (for example, your 
background is 30 cpm and the meter reading is over 1500 cpm). 

- Swipes show the presence of floor contamination that is more than 10 times background 
(for example, your background is 30 cpm and the reading is greater than 300 cpm). 

- There is any contamination of personnel. 
- Unexpected general area (whole body) dose readings (greater than 10 mR/hr or about 

15,000 cpm) are found during your self survey. 
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SECTION F 
 
EH&S SURVEYS 
 
ROUTINE EH&S SURVEYS 
 
Periodically (generally at the frequency indicated on your RUA) EH&S will survey your lab. This 
survey usually includes: monitoring for dose rates, swipes, an RUA compliance review, and 
consultation with laboratory staff. This consultation is to promote a heightened awareness of 
radiation safety, to convey new information concerning radiation safety, and to help assure 
compliance with the RUA conditions and the License. The EH&S survey is your opportunity to 
get "hands on" assistance and instruction from EH&S. We recommend that you take advantage of 
this opportunity. 
 
Any concerns of the person performing the survey will be brought to your attention at the time of 
the survey. If you have questions ask the EH&S surveyor to explain.  
 
Shortly after the survey is performed, a copy of the survey report will be sent by email to the RUA 

Holder and the Lab Contact. Please note any recommendations for corrective action and implement 
these recommendations as soon as possible. Contact EH&S if you need further information or if 
you believe that the survey report is not accurate. EH&S is available to assist you if you need 
help 
 
EH&S is a service organization providing you, the campus, and others a service. If you have 
comments or complaints about the service, contact the Hazardous Materials and Radiation Safety 
Team Manager directly at 2-1925. 
 
SPECIAL AND FOLLOW -UP SURVEYS 
 
On occasion, EH&S may conduct special surveys as needed. 
 
EH&S often performs "follow-up" surveys to verify that an area has been decontaminated or that 
recommended corrective actions were implemented.  
 
A copy of the report from all EH&S surveys is provided to you. A copy is also maintained by 
EH&S. 
 
WHAT SHOULD I DO WITH EH&S SURVEY REPORTS  
 
You may want to include these survey reports in this section of the Logbook along with any 
correspondence you have about the survey reports. 
 
If the Logbook becomes too large, move some of the older materials to another binder.  Do not 
throw out records of survey reports. 
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SECTION G 
 
INCIDENT REPORTS  
 
Most labs will never have a radiation incident. If your lab does have an incident, please place a 
copy of all reports pertaining to the incident in this section of the Logbook. 
 
EH&S responds to spills of radioactive material, excessive or unusual exposures, loss of 
radioactive material, reports of problems, and other unusual occurrences. If these problems are 
significant, they are documented as "Incidents." 
 
It is important to report any missing radioactive material (in any form) to Radiation Safety as 
soon as possible. Immediate attempts will be made to find the lost material. Additionally, there 
are specific mandatory reports to the state that must be made by EH&S regarding lost radioactive 
materials. Title 17 and the campus radioactive materials license address the requirements of 
EH&S reporting of lost or missing radioactive materials. 
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SECTION H 
 
DOSIMETRY 
 
Dosimetry for individuals who use radiation sources (radioactive materials and/or radiation 
producing machines) may be used to determine either the internal dose or the external dose.  The 
RUA indicates which types of dosimetry, if any, are required. 
 
INTERNAL (BIOASSAY) DOSIMETRY  
 
Bioassay is a general term that means that EH&S determines if you have internally deposited 
radioactive materials and, if found, how much.   A bioassay may be a direct count of the whole 
body or of a particular organ (such as a thyroid count for users of radioiodine). Another method 
that may be used is the analysis of biological samples (i.e., urine). 
 
If your bioassay results indicate that you have a committed effective dose of greater than 
10 mrem (or a committed dose to an individual organ/tissue of greater than 100 mrem), the 
results will be reported to you.  Committed doses are doses that occur within the 50 year period 
following the intake of a radioactive material. 
 
Generally, bioassays are required only if you use “large” quantities of unsealed radioactive 
material or when there is a significant potential for internal deposition. Specifics regarding your 
bioassay requirement are listed on the RUA.   (For details on when a bioassay requirement will 
likely be added to an RUA, please refer to Appendix 6 of the UC Berkeley Radiation Safety 
Manual (available online at:  http://ehs.berkeley.edu/radsafety.html). 
 
EXTERNAL DOSIMETRY  
 
In general, dosimeters for external radiation are issued to personnel who could reasonably be 
expected to receive 10% or more of the allowable (legal) occupational dose specified in Title 17 
of the California Code of Regulations.  Specifics regarding your external dosimetry requirements 
are listed on the RUA.   (For details on when an external dosimetry requirement will likely be 
added to an RUA, please refer to Appendix 7 of the UC Berkeley Radiation Safety Manual 
(available online at:  http://ehs.berkeley.edu/radsafety.html). 
  
If you are required to use external dosimeters, each assigned dosimeter is required, to be worn 
whenever you work with radioactive materials or a radiation producing machine. If your RUA 
requires you to use dosimetry but you do not have it, call EH&S at 2-3073. 
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Bioassay & Dosimetry continued 
 
In most cases dosimeters are exchanged and evaluated once every four months.  The table that 
follows shows the regulatory limits for occupational radiation doses as well as the guidelines that 
have been adopted for use on the UC Berkeley campus. 
 
 

. Occupational Dose Limits (external and internal sources added together) 

Category of Dose Equivalent 
Regulatory NRC/DHS 
Limit 1 

UC Berkeley Administrative 
Guideline2 

Total Effective Dose Equivalent (TEDE) 5,000 mrem/yr 500 mrem/yr 

(Eye) Lens Dose Equivalent (LDE) 15,000 mrem/yr 1,500 mrem/yr 

Shallow Dose Equivalent (SDE): Skin or 
extremities (hands and forearms, feet and ankles) 50,000 mrem/yr 5,000 mrem/yr 

Total Organ Dose Equivalent (TODE) 50,000 mrem/yr 5,000 mrem/yr 

Minors (<18 years of age) 10% of NRC limit for 
adult workers 

5% of UC Berkeley 
administrative guideline for adult 
workers  

1 Regulatory limits are legal dose equivalent limits adopted by the NRC and/or DHS. 
2 Administrative guidelines are dose equivalent recommendations adopted by the Radiation Safety Committee (RSC) for all UC 
Berkeley personnel. These guidelines should not be exceeded in routine operations without prior RSC approval. The administrative 
guidelines are not intended to be absolute limits, but to provide guidelines for keeping exposures ALARA. 

 
 
EH&S investigates all dosimetry results that are in excess of the administrative guidelines. 
Additionally, EH&S reviews and investigates all missing, lost, or damaged dosimetry. EH&S 
may ask the individual and/or the RUA Holder to provide information that will assist in the 
estimation of dose.  
 
Dosimetry results are not routinely reported to you; however, you can request your dosimetry 
results at any time. Doses are reported to the RUA Holder if they are greater than the campus 
administrative dose guidelines above. The RUA Holder can request doses for any individual or 
all individuals under his/her RUA. Contact EH&S for details on how to obtain dosimetry results.  



 
Radiation Safety Logbook - I1 - July 15, 2008 
Revision 4  

SECTION I  
 
RADIOACTIVE CONTAMINATION 
 
This section contains information on contamination and decontamination. 
 
During surveys, areas and equipment may be discovered to be contaminated with radioisotopes. 
Contamination may be fixed or removable: 
 

 Fixed contamination often takes the form of radioisotopes leached into plastic, wood, or 
other porous surfaces and is not removable. 

 
 Removable contamination is characterized by radioisotopes in liquids or dusts that can 

be detected by swipe methods.  
 

Meter surveys are often the first indication of existing contamination (excluding tritium). Swipe 
methods can then be used to determine the amount and extent of contamination and if the 
contamination is fixed or removable. For soft beta emitters, and in areas where radiation fields 
already exist, swipe methods are the only reliable source of information about removable 
contamination.  
 
Once contamination is found, it is removed (decontaminated) in order to prevent spreading it to 
uncontrolled areas where it might be further spread, be ingested, or inhaled. 
 
DECONTAMINATION SOLUTIONS  
 
The most common decontamination solution (and one of the best) is mild soap and water. This is 
an excellent decontamination solution for skin and hair, and works well on most smooth, non-
porous surfaces (like lab benches). 
 
Commercial solutions such as "Count off" and "Radiacwash" work better on metal isotopes and 
isotopes bound to metals. Most contain EDTA as their active ingredient, so you may wish to 
make your own (use 1% EDTA in soap and water solution). If buying a commercial solution, 
please follow the manufacturer's instructions for use.  
 
DECONTAMINATION METHODS  
 
Decontaminate equipment, glassware, shielding, etc. in an approved Radioactive Waste Disposal 
Sink. In general, articles to be decontaminated should be soaked for some time in a 
decontaminating solution prior to being scrubbed and rinsed. Use double gloves, a lab coat, and 
appropriate eye protection, when decontaminating surfaces. Monitor yourself and the sink area 
after any decontamination procedure.  
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SECTION J 
 
RADIATION SAFETY RESOURCES AND INFORMATION 
 
 
 

For: When: Call: 

Life threatening emergency or 
accident 

Anytime (24 hours/day, seven 
days/week) 

9-911 or 2-6760 

Non-life threatening 
emergency  

Normal business hours (8 AM 
to 5 PM. Monday through 
Friday) 

2-3073 

Non-life threatening 
emergency or incident 

Outside normal business hours 9-911 or 2-6760 

Requests for radiation safety 
information, assistance, etc. 

Normal business hours (8 AM 
to 5 PM. Monday through 
Friday) 

2-3073 

 
 
For further information (mailing address, fax, etc.), see “Contact Us” at 
http://ehs.berkeley.edu/index.html



 
Radiation Safety Logbook -K1- July 15, 2008 
Revision 4  

SECTION K  
 
RADIOACTIVE WASTE 
 
This section contains information on radioactive waste packaging, labeling, storage, and disposal. 
 
Users must make efforts to reduce the amount and activity of radioactive waste.  These efforts will help 
provide a safe working environment, reduce the volume of waste generated by the campus and decrease 
disposal costs.  Please read “Methods for Reducing the Amount and Activity of Radioactive Waste” 
under the General Information section. 
 
Federal and state rules and regulations and the state-granted campus Radioactive Materials License 
provide requirements for radioactive material use and disposal. To assist you in meeting these 
requirements and the goals above, we are providing the following information about the major campus 
radioactive waste categories. 
 
As radioactive waste regulations and procedures change, this section of the Logbook will also change.   
You will be provided updates as soon as they are produced.  If you have any questions regarding 
radiation safety, radioactive waste packing/labeling, or need to request a pick-up of radioactive waste, 
please call Environment, Health & Safety (EH&S) at 642-3073. 
 
The following are major campus radioactive waste categories, sub-categories and references for 
radioactive waste disposal with their respective page numbers. 

 
Radioactive Solid Waste 
 Radioactive Dry Waste ................................................. page K-4   
 Radioactive Biohazardous Dry Waste .......................... page K-5   
 Radioactive Biohazardous Sharps Waste...................... page K-6 
 Radioactive Non-Biohazardous Sharps Waste ............. page K-7  
 Radioactive Biological Solid Waste ............................. page K-8   

Radioactive Liquid Waste 
 Radioactive Liquid Waste............................................. page K-9 
 Drain Disposal of Radioactive Liquid Waste ............... page K-9   
 Radioactive Biological Liquid Waste ........................... page K-10 
 Radioactive Biohazardous Liquid Waste...................... page K-11 
 Radioactive Mixed Waste............................................. page K-12 
 Radioactive Liquid Stock Vials .................................... page K-13 

Scintillation Waste 
 Liquid Scintillation Counting (LSC) Vials ................... page K-14  
 LSC Standards…………………………………………page K-15 
 List of Biodegradable LSC Cocktails………………….page K-16 

Bulk Liquid Scintillation Fluids……………………….page K-17 

Miscellaneous Radioactive Waste 
 Tritium (3H) Exit Signs and Smoke Detectors............. page K-18 
 3H Exit Sign and Smoke Detector Transfer Form..…...page K-19 
 Miscellaneous Radioactive Waste ................................ page K-20 

Radioactive Waste Handling Precautions ………………… page K-21 

Sample “Radioactive Waste Packing Label”………...……. page K-22 
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GENERAL INFORMATION  AND  GUIDELINES  

 
Segregation of Radioactive Waste 
 
Segregation of radioactive waste by isotope and physical form (i.e. liquids and solids) is an important 
element of the campus Radioactive Waste Management Program.  When radioactive waste is 
segregated by isotope, it allows us to dispose of short half-life waste through decay.  
 
Radioactive Sharps 
 
Radioactive waste personnel open and handle waste and could be injured by sharps that are not 
properly contained.  Radioactive sharps include hypodermic needles, syringes with attached 
hypodermic needles, razor blades, scalpel blades, X-acto® blades, Pasteur pipettes, and glass or 
plastic that is broken or is expected to break in the process of storage, processing or disposal.  LSC 
vials are not normally handled as a sharps waste unless already broken.  Refer to “Radioactive 
Biohazardous Sharps Waste” (page K-6) or “Radioactive Non-Biohazardous Sharps Waste” (page K-
7) for information on packaging. 
 
Decay of Radioactive Waste 
 
Dry waste with isotopes having half-lives of 120 days or less (short-lived) are managed under the 
campus radioactive waste decay program.  Once decayed, the waste can be disposed of as 
non-radioactive.  Do not decay waste in the laboratory; call EH&S at 642-3073 for pick-up. 
 
Central Pick-up Unit (CPUs) Locations for Radioactive Waste 
 
If your building has a CPU, dry wastes and scintillation vials must be deposited in the CPU for pick-
up.  In order to gain access to the CPUs, please contact your Building Coordinator.    
 
Pick-up of Radioactive Waste 
 
If there is no CPU in your building, you can schedule a pick-up of radioactive waste, please call 
EH&S.  Allow five working days from the date of your request for pick-up.  If you have high activity 
waste or a special need, your waste can be picked up right away.   
 
Radioactive Biohazardous Waste 
 
Before pick-up, all biohazardous materials must be inactivated to render them non-biohazardous.  Do 
not package radioactive waste in biohazard bags.  Refer to “Radioactive Biohazardous Dry Waste” 
(page K-5) or “Radioactive Biohazardous Liquid Waste” (page K-11) for more detailed information 
on disposal. 
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GENERAL INFORMATION  AND  GUIDELINES  (continued)  

 
Radioactive Mixed Waste 
 
When radioactive materials and hazardous chemicals are combined, the resultant mixture is a 
radioactive mixed waste.  Radioactive mixed wastes are the most difficult and expensive waste to 
dispose and manage.  
 
In addition to the standard Radioactive Waste Program requirements for disposal, mixed waste 
disposal requires you to have an EH&S authorized chemical waste recharge account to allow for 
recharging and to submit an Electronic Materials Packing List (eMPL) prior to pick-up.  To setup a 
recharge account or submit an eMPL, please go to our website http://mpl.ehs.berkeley.edu or call 
EH&S at 642-3073.  Refer to “Radioactive Mixed Waste” (page K-12) for more detailed 
information. 
 
Drain Disposal of Radioactive Liquid Waste 
 
The Campus Radioactive Materials License allows disposal of some radioactive liquid waste to the 
sanitary sewer system.  The authorized isotopes and quarterly activity limits for drain disposal are 
found on your RUA.  The “Guidelines for Drain Disposal of Chemicals at University of California, 
Berkeley” defines the chemical and physical parameters for drain disposal of liquids.  Both your 
RUA and the Drain Disposal Guidelines apply to all radioactive liquids drain-disposed to the 
sanitary sewer system.  Refer to “Drain Disposal of Radioactive Liquid Waste” (page K-9) for more 
detailed information. 
 
Methods for Reducing the Amount and Activity of Radioactive Waste 
 

·  Separating radioactive from non-radioactive material 
·  Using short-lived isotopes 
·  Performing small scale experiments 
·  Where possible, not mixing radioactive materials with chemicals or biohazardous materials  
·  Rendering the materials non or less hazardous in the last steps of the experiment 
·  Emphasizing the importance of reducing the source and generation of radioactive waste 

 
Further Information 
 
EH&S picks up, stores, decays, processes, and disposes of the campus radioactive waste.  EH&S 
cannot pick-up radioactive waste that is not adequately packaged and labeled.  If you have any 
questions regarding the packaging or labeling of radioactive waste, please call EH&S.  Radioactive 
waste packing labels are available by request.  Please call EH&S or ask an EH&S Radiation Safety 
Surveyor. 

 

PLEASE TRY TO AVOID GENERATING MIXED WASTE AND REME MBER TO 
SEGREGATE WASTE BY ISOTOPE AND PHYSICAL FORM WHENEV ER POSSIBLE.  
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RADIOACTIVE  DRY  WASTE  

 
Radioactive dry waste is dry laboratory debris (i.e. gloves, paper towels, glassware, etc.) that is 
contaminated with radioactive material.  Discarded plastic syringe barrels (without hypodermic 
needles) that are contaminated with radioactive material may be disposed of as radioactive dry 
waste.   
 
Radioactive dry waste does not include metallic lead, sealed radioactive sources, smoke detectors, or 
exit signs that contain radioactive materials, sources that emit alpha radiation (such as uranyl acetate 
or thorium compounds), or containers with freestanding liquids.  Refer to “Miscellaneous 
Radioactive Wastes” (page K-20) for information on these materials. 
 
Radioactive sharps must be managed, contained and labeled according to specific requirements.  
Refer to “Radioactive Biohazardous Sharps Waste” (page K-6) or “Radioactive Non-Biohazardous 
Sharps Waste” (page K-7) for these requirements. 
 
Packaging: Segregate waste by isotope. Bag radioactive dry waste in strong, clear plastic bags. 
Deposit all glassware in a sturdy puncture-resistant container before placing them inside the bags.   
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
dry waste bag; fill out all the appropriate information, which must include those listed below: 
 

·  Isotope(s) 
·  Activity (activity of each isotope) 
·  RUA Holder's Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 

The packing labels are available by request. Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

Pick-up: Some buildings (Koshland, LSA, Morgan and Stanley) have Central Pick-up Units 
(CPUs).  If your building has a CPU, deposit each labeled and sealed bag in the appropriate drum in 
the CPU and fill out all information requested on the associated drum log.  Do not deposit 
radioactive dry waste in drums designated for liquid scintillation counting (LSC) vials. 
 
If there is no CPU in your building, package your waste in smaller plastic bags and accumulate your 
wastes in dry waste boxes, provided by EH&S, in your laboratory.  Package and label the bags of 
waste as described above.  Some isotopes (such as P-32) may require shielding the box to reduce the 
dose rate in your laboratory.  For information on shielding or to schedule a pick-up please call 
EH&S.  Allow five working days for pick-up. 
 

 



 
Radiation Safety Logbook -K5- July 15, 2008 
Revision 4  

 

 

RADIOACTIVE  BIOHAZARDOUS  DRY  WASTE  

 
Radioactive biohazardous dry wastes are any dry items (such as plastic petri dishes, plastic tissue 
culture flasks, micro-pipette tips, gloves, paper towels, etc.) that are contaminated with both 
radioactive material and a biohazardous agent.  In general, biohazardous waste contains infectious 
agents (such as bacteria, fungi and viruses) that can cause illness in humans. 
 
Radioactive biohazardous dry waste must be rendered non-biohazardous prior to pick-up.  This is 
normally performed by use of steam sterilization or by use of bleach to a final concentration of 1%.  
For waste products containing volatile radioisotopes such as I-125, I-131 or S-35, please contact 
EH&S at 642-3073 for assistance prior to the use of steam sterilization or bleach. 
 
If you use steam sterilization, we recommend the use of the Costar® Mixed Waste Bag.  These bags 
come with instructions.  Remove biohazard labels following steam sterilization.  Contact EH&S if 
you wish to use an alternative method. 
 
Packaging: Segregate waste by isotope.  Bag radioactive dry waste in strong, clear plastic bags.  
Do not package any radioactive inactivated biohazardous dry waste in biohazard bags.  
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
dry waste bag, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity 
·  RUA Holder’s Name 
·  RUA Number 
·  Method used to inactivate the biohazard 
·  Date 
·  Building Name 
·  Lab Room Number 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S. 

Pick-up: After the waste is rendered non-biohazardous, it is disposed of as radioactive dry 
waste.  Some buildings (Koshland, LSA, Morgan and Stanley) have Central Pick-up Units (CPUs).   
If your building has a CPU, deposit each labeled and sealed bag in the appropriate drum in the CPU 
and fill out all information requested on the associated drum log.  Do not deposit radioactive dry 
waste in drums designated for liquid scintillation counting (LSC) vials. 
 
If there is no CPU in your building, package your waste in smaller plastic bags and accumulate your 
wastes in dry waste boxes, provided by EH&S, in your laboratory.  Package and label the bags of 
waste as described above.  Some isotopes (such as P-32) may require shielding the box to reduce the 
dose rate in your laboratory.  For information on shielding or to schedule a pick-up please call 
EH&S.  Allow five working days for pick-up. 
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RADIOACTIVE  BIOHAZARDOUS  SHARPS  WASTE  

 
Radioactive biohazardous sharps waste includes items that are radioactive, biohazardous, and able to 
pierce the skin.  Sharps include hypodermic needles, syringes with attached hypodermic needles, 
razor blades, scalpel blades, X-acto® blades, Pasteur pipettes, and glass or plastics that are broken or 
expected to break in the process of storage, processing or disposal.  LSC vials are not normally 
handled as a sharps waste unless already broken. 
 
Radioactive biohazardous sharps wastes must be inactivated to render it non-biohazardous prior to 
pick-up.  Refer to “Radioactive Biohazardous Dry Waste” (page K-5) for information on inactivating 
the biohazard.  See also “Sharps: Handling and Disposal” Fact Sheet No. 12 for more information. 
 
Packaging: Segregate waste by isotope.  To prevent injury, radioactive biohazardous sharps 
require special packaging.  Deposit inactivated, non-biohazardous sharps into an approved sharps 
container or into a rigid, puncture-resistant container.  Remove biohazard labels from the container. 
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
waste bag, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA Number 
·  Description of biohazardous agent(s) 
·  Method used to inactivate the biohazard 
·  Date 
·  Building Name 
·  Lab Room Number 

The packing labels are available by request. Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

Pick-up: After sharps are rendered non-biohazardous, the entire sharps container is disposed of 
as radioactive dry waste.  Some buildings (Koshland, LSA, Morgan and Stanley) have Central Pick-
up Units (CPUs).   If your building has a CPU, deposit each labeled and sealed bag in the appropriate 
drum in the CPU and fill out all information requested on the associated drum log.  Do not deposit 
radioactive dry waste in drums designated for liquid scintillation counting (LSC) vials. 
 
If there is no CPU in your building, package your waste in smaller plastic bags and accumulate your 
wastes in dry waste boxes, provided by EH&S, in your laboratory.  Package and label the bags of 
waste as described above.  Some isotopes (such as P-32) may require shielding the box to reduce the 
dose rate in your laboratory.   For information on shielding or to schedule a pick-up please call 
EH&S.  Allow five working days for pick-up. 
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RADIOACTIVE  NON-BIOHAZARDOUS  SHARPS  WASTE  
 
Radioactive non-biohazardous sharps waste includes items that are radioactive and able to pierce the 
skin.  Sharps include hypodermic needles, syringes with attached hypodermic needles, razor blades, 
scalpel blades, X-acto® blades, Pasteur pipettes, and glass or plastics that are broken or expected to 
break in the process of storage, processing or disposal. LSC vials are not normally handled as a 
sharps waste unless already broken.  See also “Sharps: Handling and Disposal” EH&S Fact Sheet 
No. 12 for more information. 
 
Packaging:  Segregate waste by isotope.  To prevent injury, radioactive non-biohazardous sharps 
require special packaging.  Deposit sharps into an approved sharps container or into a rigid, 
puncture-resistant container.  Remove biohazard labels from the container. 
 
Labeling: If you use a sharps container, you must remove or deface any biohazard labels from 
the sharps container.  Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior 
of the waste bag, filling out all the appropriate information, which must include the items listed 
below: 
 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA number 
·  Date 
·  Building Name 
·  Lab Room Number 

The packing labels are available by request. Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

Pick-up: The entire sharps container is disposed of as radioactive dry waste.  Some buildings 
(Koshland, LSA, Morgan and Stanley) have Central Pick-up Units (CPUs).  If your building has a 
CPU, deposit each labeled and sealed bag in the appropriate drum in the CPU and fill out all 
information requested on the associated drum log.  Do not deposit radioactive dry waste in drums 
designated for liquid scintillation counting (LSC) vials. 
 
If there is no CPU in your building, package your waste in smaller plastic bags and accumulate your 
wastes in dry waste boxes, provided by EH&S, in your laboratory.  Package and label the bags of 
waste as described above.  Some isotopes (such as P-32) may require shielding the box to reduce the 
dose rate in your laboratory.  For information on shielding or to schedule a pick-up please call 
EH&S.  Allow five working days for pick-up. 
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RADIOACTIVE  BIOLOGICAL  SOLID  WASTE  

 
Radioactive biological solid waste contains radioactive material and biological components, which 
include animals, animal parts, and/or any biological cultures that may putrefy.  
 
Remove bedding, paper towels, razor blades, syringes, disposable gloves or instruments associated 
with the biological work.  These items are not included in radioactive biological solid waste and are 
managed as Radioactive Dry Waste (page K-4), Radioactive Biohazardous Sharps (page K-6), or 
Radioactive Non-Biohazardous Sharps (page K-7).  
 
Packaging: Segregate waste by isotope.  Place the radioactive solid biological waste in a strong, 
clear plastic bag and seal.  Apply the label (as described below) to this bag.  Place this sealed and 
labeled bag into another sturdy clear-plastic bag and seal.  Verify that the label is visible.  Keep these 
wastes frozen (to prevent putrefaction) until they are picked up by EH&S. 
 
Labeling:   Use the “Radioactive Waste Packing Label” (page K-22) to label the interior of the 
waste bag, filling out all the appropriate information, which must include the items listed below:  
 

·  Isotope 
·  Activity 
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 
·  Description (i.e., animal, animal parts, tissue culture) 

 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

 
Pick-up:   Radioactive solid biological wastes are picked up from laboratories by request.  Do 
not deposit or store this waste in a CPU.  Call EH&S 642-3073 for pick-up.  Allow five working 
days for pick-up.  
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RADIOACTIVE  LIQUID  WASTE  (NON-BIOHAZARDOUS/NON-BIOLOGICAL) 

 
Radioactive liquid waste is any freestanding liquid that contains or is contaminated with radioactive 
material.  Maintain liquid waste at a pH between 5 and 10.  For liquid waste containing iodine maintain 
the pH between 8 and 10, slightly basic, to reduce iodine volatilization.  pH adjustments should be 
performed during the last steps of the experiment, not in batches of collected mixed waste.  LSC vials are 
not included in radioactive liquid waste. 
 
Packaging:      Segregate waste by isotope.  Collect radioactive mixed waste in one-gallon, narrow-neck, 
screw-top glass containers or other EH&S-approved containers.  Do not mix radioactive wastes of 
different isotopes or mix chemically incompatible solutions in the same container.  Call EH&S at 
642-3073 if you have chemical compatibility or packaging questions. 
 
Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling.  Store 
it in a non-breakable secondary container (generally available from your storeroom).  Secondary 
containers must be able to contain all liquid waste without overflowing if the primary container should 
break.  Make sure the container is tightly closed and the plastic bag sealed shut with tape. 
 
Labeling:   Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
bottle, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 
·  pH (measured) 
·  Volume 
·  Chemical Constituents (percent by volume and chemical name, no chemical formulas) 

 
The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S. 

Pick-up: Liquid waste is picked up from laboratories.  Do not deposit or store liquid waste in a 
CPU.  Some isotopes (such as P-32) may require shielding to reduce the dose rate in your laboratory.  If 
the liquid waste contains hazardous chemical components, you must have an EH&S authorized chemical 
waste recharge account to allow recharging for the chemical constituents of the mixed waste.  You must 
also submit an Electronic Materials Packing List (eMPL) to EH&S prior to pick-up 
(http://mpl.ehs.berkeley.edu).  Refer to “Radioactive Mixed Waste” (page K-12) for information on 
mixed waste. Call EH&S.  Allow five working days for pick-up. 
 
Drain Disposal of Radioactive Liquid Waste:    Your RUA may permit the disposal of some 
radioactive liquid waste to the sanitary sewer system, as long as the type of liquid and isotope in your 
waste is authorized for sewer disposal and meets the sanitary sewer activity limits.  Please read 
“Guidelines for Drain Disposal of Chemicals at University of California, Berkeley” for guidelines on 
drain disposal of the chemical components of your liquid waste.  If you have any questions regarding 
isotopes approved for drain disposal or RUA activity limits please call the Radiation Safety Officer at 
642-3073.  For all other questions regarding drain disposal guidelines, please call EH&S. 
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RADIOACTIVE   BIOLOGICAL  LIQUID  WASTE  
 
Radioactive biological liquid waste contains radioactive material and biological fluids such as 
animal blood and body fluids that may putrefy.  This category of waste does not include waste 
contaminated with biohazardous components or human blood and body fluids.  Refer to 
“Radioactive Biohazardous Liquid Waste” (page K-11) for more detailed information. 
 
Packaging: Segregate waste by isotope.  Collect radioactive biological liquid waste in one-
gallon, narrow-neck, screw-top glass containers or other EH&S-approved containers.  Do not mix 
radioactive wastes of different isotopes or mix chemically incompatible solutions in the same 
container.  Call EH&S at 642-3073 if you have chemical compatibility or packaging questions. 
  
As a prudent laboratory practice and to reduce odors, add bleach to the waste to reach a final 
concentration of 1%.  CAUTION - Bleach may not be compatible with your liquid waste.  If you 
suspect a compatibility problem, call EH&S for alternatives to bleach.   
 
Place each bottle in a sturdy clear-plastic bag to provide a contamination-free surface for handling.  
Store the waste in a non-breakable secondary container (generally available from your storeroom).  
Secondary containers must be able to contain all liquid waste without overflowing if the primary 
container should break.  Make sure the container is tightly closed and the plastic bag sealed shut with 
tape.  
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
bottle, filling out all the appropriate information, which must include the items listed below: 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 
·  pH (measured) 
·  Volume 
·  Description (i.e., animal blood, body fluids) 
·  Method used to sanitize the biological material 
·  Chemical Constituents (percent by volume and chemical name,  no chemical formulas) 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S. 

Pick-up: Radioactive biological liquid wastes are picked up from laboratories by request.  Do 
not deposit or store radioactive biological liquid waste in a CPU.  Some isotopes (such as P-32) may 
require shielding to reduce the dose rate in your laboratory.  Call EH&S for information on shielding. 
Call EH&S for pick-up.  Allow five working days for pick-up. 
 
Drain Disposal of Radioactive Biological Liquid Waste: Your RUA may permit the disposal of 
some radioactive liquid waste to the sanitary sewer system.  Refer to “Drain Disposal of Radioactive 
Liquid Waste” (page K-9) and “Managing and Disposing of Medical Waste” Fact Sheet No. 1 for 
information on drain disposal.  
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RADIOACTIVE   BIOHAZARDOUS  LIQUID  WASTE  

 
Radioactive biohazardous liquid waste contains radioactive material and a biohazardous component.  In 
general, biohazardous components are infectious agents (such as bacteria, fungi and viruses) which can 
cause illness in humans.  Human blood and body fluids contaminated with radioactive material are 
considered to be radioactive biohazardous liquid waste.  

Radioactive biohazardous liquid waste must be rendered non-biohazardous prior to disposal.  This is 
normally performed by steam sterilization or bleach to a final concentration of 1%. 

CAUTION - Bleach may not be compatible with your liquid waste.  If you suspect a compatibility 
problem, call EH&S at 642-3073 for alternatives to bleach.   
 
Packaging: Segregate waste by isotope.  Collect radioactive biohazardous liquid waste in one-gallon, 
narrow-neck, screw-top glass containers or other EH&S-approved containers.  Do not mix radioactive 
wastes of different isotopes or mix chemically incompatible solutions in the same container.  Call EH&S 
if you have chemical compatibility or packaging questions. 

Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling.  Store 
the waste in a non-breakable secondary container (generally available from your storeroom).  Secondary 
containers must be able to contain all liquid waste without overflowing if the primary container should 
break.  Make sure the container is tightly closed and the plastic bag is sealed shut with tape.  Do not 
package any radioactive waste in biohazard bags. 
 
Labeling:   Remove or deface any biohazard labels. Use the “Radioactive Waste Packing Label” 
(page K-22) to label the exterior of the bottle, filling out all the appropriate information, which must 
include the items listed below: 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 
·  pH (measured) 
·  Volume 
·  Description (i.e., animal blood, body fluids) 
·  Method used to inactivate the biohazard 
·  Chemical Constituents (percent by volume and chemical name, no chemical formulas) 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S. 

Pick-up: Radioactive biohazardous liquid waste is picked up from laboratories by request.  Do not 
deposit or store radioactive biohazardous liquid waste in a CPU.  Some isotopes (such as P-32) may 
require shielding to reduce the dose rate in your laboratory.  Call EH&S for information on shielding and 
for pick-up.  Allow five working days for pick-up. 
 
Drain Disposal of Radioactive Biohazardous Liquid Waste:  Your RUA may permit the disposal of 
some radioactive liquid waste to the sanitary sewer system after the biohazard has been inactivated. Refer 
to “Drain Disposal of Radioactive Liquid Waste” (page K-9) and “Managing and Disposing of Medical 
Waste” Fact Sheet No.1.for information on drain disposal.  
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RADIOACTIVE  MIXED  WASTE  

 

Radioactive mixed waste contains fluids that are contaminated with radioactive, biohazardous and/or 
hazardous chemical materials.  The hazardous chemical components usually display corrosive, toxic, 
flammable, or reactive characteristics or a combination of them.  Liquid scintillation fluids are excluded 
from this waste stream. 
 
Do not mix other waste with radioactive mixed waste.  Radioactive mixed waste is the most difficult and 
expensive waste to manage and dispose.  Maintain the waste at a pH between 5 and 10.  For wastes 
containing radioactive iodine maintain the pH between 8 and 10, slightly basic, to reduce iodine 
volatilization.  
 
In addition to the standard Radioactive Waste Program requirements for disposal, mixed waste disposal 
with hazardous chemical constituents requires you to have an EH&S authorized chemical waste recharge 
account to allow for recharging and to submit an Electronic Materials Packing List (eMPL) prior to pick-
up.  To setup a recharge account or submit an eMPL please go to our website http://mpl.ehs.berkeley.edu 
or call EH&S at 642-3073.  
 
Packaging:  Segregate waste by isotope.  Collect radioactive mixed waste in one-gallon, narrow-neck, 
screw-top glass containers or other EH&S-approved containers.  Do not mix radioactive wastes of 
different isotopes or mix chemically incompatible solutions in the same container.  Call EH&S if you 
have chemical compatibility or packaging questions. 
 
Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling.  Store 
it in a non-breakable secondary container (generally available from your storeroom).  Secondary 
containers must be able to contain all liquid waste without overflowing if the primary container should 
break.  Make sure the container is tightly closed and the plastic bag sealed shut with tape. 
 
Labeling:   Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
bottle, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 
·  pH (measured) 
·  Volume 
·  Chemical Constituents (percent by volume and chemical name, no chemical formulas) 

 
The packing labels are available by request. Please ask your Radiation Safety surveyor or call EH&S. 

Pick-up: Radioactive mixed wastes are picked up from laboratories by request.  Do not deposit or 
store radioactive mixed waste in a CPU.  Some isotopes (such as P-32) may require shielding to reduce 
the dose rate in your laboratory.  For information on shielding or for a pick-up, please call EH&.  Allow 
five working days for pick-up. 
RADIOACTIVE MIXED WASTES CANNOT BE DRAIN DISPOSED. 
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RADIOACTIVE  LIQUID STOCK VIALS  

 
Radioactive liquid stock vials are fluids that are generally in small quantities and high concentrations 
of radioisotopes. 
 
Since stock vials can often exceed concentration limits in packaging for disposal, it is important to 
segregate this waste form from all other wastes. 
 
Packaging: Tighten cap and segregate by isotope.  Double bag in clear strong plastic bags.  
Collect no more than five stock vials per bag.  Provide an inventory for each bag. 
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
waste bag, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity 
·  Scintillation cocktail name 
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 

 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S. 

 
Pick-up: Do not deposit or store liquid stock vials in the CPU.  Call EH&S at 642-3073 for 
pick-up.  Allow five working days for pick-up. 
 
RADIOACTIVE STOCK VIALS CANNOT BE DRAIN DISPOSED. 
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LIQUID  SCINTILLATION  COUNTING  (LSC)  VIALS  

 
Liquid scintillation counting vials generated during radiation safety required self-surveys and 
radioactive material use experimentation and LSC standards used for calibration of the counters are 
included in this type of waste.  LSC standards need to be labeled and packaged separately from 
general LSC vial waste because it contains quenching agents, which are hazardous chemicals, and 
must also meet the requirements for disposal as Radioactive Mixed Waste. Refer to “LSC Vials – 
LSC Standards” (page K-15) for detailed information on packaging and labeling LSC standards. 
 
Furthermore, any type of LSC vials waste that contains hazardous liquid scintillation cocktail must 
meet the recharge authorization requirements for disposal as Radioactive Mixed Waste (page K-12).  
 
Packaging: Tighten the cap on each vial.  Remove or deface radioactive labels and symbols.  
Remove vials from flats and double-bag them in strong, clear plastic bags.  Place labels on the outer 
bag.   
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
waste bag, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity  
·  Scintillation cocktail name 
·  RUA Holder’s Name 
·  RUA number 
·  Date 
·  Building Name 
·  Lab Room Number 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

Pick-up: Some buildings (Koshland, LSA, Morgan, and Stanley) have Central Pick-up Units 
(CPUs).  If your building has a CPU, deposit each bag of LSC vials in the appropriate drum in the 
CPU and fill out all information requested on the associated drum log.  Do not put LSC vials in dry 
waste drums. 
 
If there is no CPU in your building, deposit the packaged LSC vials in a LSC vial waste box 
provided by EH&S in your laboratory.  Package and label the bags of vials as described above.  
Maintain a log of the vials you deposit in the box.  Call EH&S pick-up.  Allow five working days for 
pick-up. 
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LIQUID  SCINTILLATION  COUNTING  (LSC)  VIALS - LSC  STANDARDS 

 
LSC Standards 
 
LSC standards used in calibrating LSCs, contain small concentrations of 3H and 14C with varying 
degrees of quench. 
 
Packaging: Segregate LSC Standards by isotope.  Double-bag them in strong, clear, plastic bags.  
Leave radioactive labels and symbols intact. Place labels on the outer bag.   
 
Labeling: Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
waste bag, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity 
·  Scintillation cocktail name 
·  RUA Holder’s Name 
·  RUA number 
·  Date 
·  Building Name 
·  Lab Room Number 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

Pick-up: LSC Standards are picked-up from laboratories by request.  Do not deposit LSC 
Standards in CPUs.  Call EH&S for pick-up.  Allow five working days for pick-up. 
 
 

 

 

 

 

 

 

 

 

 



 
Radiation Safety Logbook -K16- July 15, 2008 
Revision 4  

 

 
LIST OF BIODEGRADABLE LSC COCKTAILS  
 
Perkin Elmer LAS 
Opti-Fluor 
Opti-Fluor O 
Poly-Fluor 
Ultima-Flo AP 
Ultima-Flo M 
Ultima Gold* 
Ultima Gold AB* 
Ultima Gold F* 
Ultima Gold LLT* 
Ultima Gold MV* 
Ultima Gold XR* 
 
* UCB receives a 10% discount on the 
Ultima Gold line of scintillation cocktails  
 
 
Research Products International 
Bio-Safe II 
Bio-Safe NA 
Econo-Safe 
 
 
Beckman  
Ready Safe 
 
 

Fisher Scientific  
Scintisafe 30% 
Scintisafe Econo1 
Scintisafe Econo2 
Scintisafe Plus 
Scintiverse BD 
 
 
National Diagnostics 
Ecoscint 
Ecoscint A 
Ecoscint H 
Ecoscint O 
Ecoscint 5 
Uniscint BD 
 
 
ICN Biomedical 
BetaMax ES 
CytoScint ES 
Ecolite  
Ecolume 
Universol ES 
 
 
 

 
 
 
 
 
 
This list is not all inclusive.  Please feel free to utilize other available biodegradable cocktails.  
Please call EH&S at 642-3073 if you have plans to purchase non-biodegradable (hazardous) LSC 
cocktails.  To dispose of LSC vials consisting of hazardous LSC fluid, it must meet the recharge 
authorization requirements for disposal as Radioactive Mixed Waste (page K-12).  For recharge rates 
on disposal of LSC vials containing hazardous liquid scintillation cocktail please see the EH&S 
current rate for “Labpacks – Non-Reactive ($/unit). 
 
 
SCINTILLATION FLUIDS CANNOT BE DRAIN DISPOSED even if the manufacturer 
claims them to be non-hazardous. 
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BULK LIQUID  SCINTILLATION  FLUIDS  

Bulk liquid scintillation fluids are scintillation fluids contained in large volumes (not in scintillation 
vials).  

 
Packaging:  Segregate waste by isotope.  Collect bulk liquid scintillation fluids in one-gallon, narrow-
neck, screw-top glass containers or other EH&S-approved containers.  Do not mix other wastes with 
scintillation fluids.  
 
Place each bottle in a strong, clear plastic bag to provide a contamination-free surface for handling.  
Store it in a non-breakable secondary container (generally available from your storeroom).  Secondary 
containers must be able to contain all liquid waste without overflowing if the primary container should 
break.  Make sure the container is tightly closed and the plastic bag sealed shut with tape. 
 
Labeling:   Use the “Radioactive Waste Packing Label” (page K-22) to label the exterior of the 
bottle, filling out all the appropriate information, which must include the items listed below: 
 

·  Isotope 
·  Activity  
·  RUA Holder’s Name 
·  RUA Number 
·  Date 
·  Building Name 
·  Lab Room Number 
·  pH (measured) 
·  Volume 
·  Scintillation cocktail name 
·  Chemical Constituents (percent by volume and chemical name, no chemical formulas) 

 

The packing labels are available by request.  Please ask any EH&S Radiation Safety Surveyor or call 
EH&S at 642-3073. 

 
Pick-up: Bulk liquid scintillation waste is picked up from laboratories by request.  Do not deposit 
or store them in the CPU.  Some isotopes (such as P-32) may require shielding to reduce the dose rate in 
your laboratory.  For information on shielding or for a pick-up, please call EH&S.  Allow five working 
days for pick-up. 
 
SCINTILLATION FLUIDS CANNOT BE DRAIN DISPOSED even if the manufacturer claims 
them to be non-hazardous. 
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TRITIUM ( 3H) EXIT SIGNS AND SMOKE DETECTORS  

 
Tritium gas exit signs and smoke detectors containing radioactive sources are generally licensed 
materials that need to be disposed of as radioactive waste.  
 
In order to dispose of these wastes, a Radiation Safety Services recharge authorization form 
(http://ehs.berkeley.edu/recharge) should be submitted to EH&S prior to requesting a pick-up. 
 
Packaging: Collect these items in a sturdy box segregating each by manufacturer.  
 
Labeling:  Label each box with the following information, making sure that each item is segregated 
by manufacturer and accounted for.  A form to assist in labeling is provided on page K-19. 
  

·  Department 
·  Date 
·  Building Name 
·  Manufacturer 
·  Date of Manufacture  
·  Quantity per box, total 
·  Model number 
·  Serial number 
·  Isotope 
·  Activity 

 
 
Pick-up: Once a recharge authorization form is submitted and the items are packaged and labeled 
as directed above, please call EH&S at 642-3073 for pick-up.  Allow five working days for pick-up. 
 
 
 
 
 
 
 
 
 
 
*Prior to purchasing tritium (3H) gas exit signs or any smoke detectors containing radioactive 
sources, please discuss the possibility of acquiring non-radioactive alternatives with the Fire 
Prevention Team at EH&S.  If these generally licensed materials need to be purchased, an 
authorization number needs to be issued by Radiation Safety.  For more information please contact 
EH&S. 
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3H EXIT SIGN AND SMOKE DETECTOR TRANSFER FORM  

DATE: 

DEPARTMENT: 

BUILDING NAME: 

RECHARGE FORM SUBMITTED:  �  YES   �  NO 
Date of 
Manufacture 

Manufacturer Model Number Serial Number Isotope Activity 

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

 

     

QUANTITY PER BOX: 

TOTAL QUANTITY:  
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MISCELLANEOUS  RADIOACTIVE  WASTE  

 
Metallic Lead  
 
In the case of metallic lead (pigs, bricks, and sheets) that has been used for radioisotope shielding, please 
perform a meter and swipe survey to determine if the lead is contaminated.   
 
If the lead is not contaminated, remove or deface any radiation labels and label as “CLEAN.”  EH&S can 
have your clean lead picked up and recycled.  There is no re-charge for the recycling of lead but an eMPL 
will be required to initiate the pick-up.  A copy of the lead survey results must also be provided to EH&S at 
time of pick-up.  Call EH&S at 642-3073 for more information on the proper management of unwanted lead. 
 
If the lead is contaminated, package it in a container strong enough to withstand the weight of the lead.  Each 
package should be no heavier than 60 lbs.  Follow the labeling guidelines in “Radioactive Dry Waste” (page 
K-4).  Contaminated lead is picked up from laboratories by request.  Do not deposit or store lead in a CPU.  
Call EH&S for pick-up.  Allow five working days for pick-up. 
 
Alpha Emitters and Uranium / Thorium Compounds  
 
Radioisotopes that are alpha emitters require special disposal methods.  Prior to disposal, please contact 
EH&S for information on packaging and labeling your waste.  For disposal of uranium and thorium 
compounds, place each container in a clear plastic bag and seal it tightly.  Follow the labeling guidelines in 
“Radioactive Dry Waste” (page K-4), including the metric weight of the contents of the bottle.  This type of 
waste is picked up from laboratories by request.  Do not deposit or store any alpha emitters in the CPU.  Call 
EH&S for pick-up.  Allow five working days for pick-up. 
 
Sealed Sources 
 
A sealed source is defined as radioactive material that is encapsulated.  Many different isotopes are available 
as sealed sources.  Most Cs-137 and Am-241 sources used on campus are sealed sources.  Follow the labeling 
and packaging guidelines in “Radioactive Dry Waste” (page K-4) for disposal.  This type of waste is picked 
up from the laboratories by request.  Do not deposit or store them in the CPU.  Call EH&S for pick-up.  
Allow five working days for pick-up. 
 
Liquid Scintillation Counters  
 
Some liquid scintillation counters contain a radioactive sealed source.  This radioactive source must be 
removed prior to transfer or disposal of the unit.  Once the source has been removed, the CAL Overstock Den 
will transfer the machine for disposal or re-use.  For information on source removal please call EH&S.  
Radiation Safety needs to be present for any source removal and must perform a close-out survey of the 
machine before it can be transported and disposed of.  Some models may have a refrigeration unit, which 
require removal of chlorofluorocarbons (CFCs).  For proper removal of CFCs and/or the disposal of these 
units please call the CAL Overstock Den at 642-5330. 
 
Other Radioactive Wastes  
 
If you have or expect to generate radioactive waste other than those described in this section, contact EH&S 
at 642-3073. 
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RADIOACTIVE  WASTE  HANDLING PRECAUTIONS  

 
1. Maintain lab specific procedures for waste accumulation and disposal, and train lab personnel.  
 
2. Properly package and label all radioactive waste.  Specific instructions are listed in Section K of 

the Radiation Safety Logbook, or contact EH&S with any questions.  Using thicker plastic bags 
and not filling the waste bag to its capacity will allow for safer packaging of the waste, reducing 
the possibility of spills or other incidents. 

 
3. Keep a log of activity and date when the waste is deposited.  This will allow lab personnel to 

know how much activity is in the waste to gauge when it would be proper to transfer the waste to 
the CPU.  It will also facilitate accurate labeling.  

 
4. Minimize the activity of the packaged waste.  Use smaller waste receptacles to reduce the amount 

of waste per disposal.  Making more frequent trips to the CPU, instead of accumulating waste in 
the laboratory will also help reduce the amount of activity in each bag of the waste.  

 
5. Minimize exposure during transport by using a shielded receptacle with wheels.  This will reduce 

the time waste is handled.  Lucite is a good choice for shielding P-32.  Remember to survey the 
transported carts before and after the waste transfer. 

 
6. Minimize exposure to others by using the freight elevator without other passengers. 
 
7. Minimize exposure by increasing the distance between the source of radiation and the person.  

This can be done by using a cart to transport the waste.  Increasing the distance will significantly 
decrease the exposure rate. 

 
8. Work in pairs when transferring waste to the CPU.  One person can be gloved and responsible 

for pushing the waste cart or receptacle and handling the waste, while the other opens doors and 
calls the elevator. 

 
 
 
 
 
 
 
 
 
 
 
* These waste handling precautions are recommendations/suggestions for use and are not 
requirements.  Please contact EH&S at 642-3073 if there are any questions regarding these 
precautions or to request lab specific training on radioactive waste.  
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RADIOACTIVE  WASTE  PACKING LABEL  

 
 
Please contact EH&S at 642-3073 for these radioactive wastes packing labels. 
 
 
 
 

 
 
 
 
*The comments field is for listing of additional labeling requirements outlined in each section for 
specific types of waste, such as:  volume, pH, method to sanitize, chemical constituents or description of 
wastes. 
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SECTION L  
 
 
RADIATION SAFETY MEMOS 
 
EH&S and the Radiation Safety Committee periodically distribute memos about new policies, 
regulations, or other events of importance to campus radiation users. Share these memos with your 
staff by posting copies in a conspicuous area.  You may also wish to file a copy in this Logbook. 
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SECTION M  
 
GLOSSARY 
 
Absorbed dose: The amount of energy imparted by ionizing radiation per unit mass of irradiated material. The units of 
absorbed dose are the rad and the gray (Gy) . 
 
Activity:  The rate of disintegration (transformation) or decay of radioactive material. The units of activity are the Curie 
(Ci) and the Becquerel (Bq) . 
 
ALARA:  The acronym for "as low as is reasonably achievable", means making every reasonable effort to maintain 
exposures to radiation as far below the dose limits in this part as is practical consistent with the purpose for which the 
licensed activity is undertaken, taking into account the state of technology, the economics of improvements in relation to 
state of technology, the economics of improvements in relation to benefits to the public health and safety, and other 
societal and socioeconomic considerations, and in relation to utilization of nuclear energy and licensed materials in the 
public interest.. 
 
Alpha particle:  A densely ionizing particle emitted from the nucleus during radioactive decay, having a mass and charge 
equal in magnitude to a helium nucleus (two protons and two neutrons). 
 
Attenuation:  The reduction of radiation field intensity caused by the interaction of particles or electromagnetic radiation 
with matter. Usually refers to energy lost in shielding used for radiation protection. 
 
Becquerel (Bq): The SI unit of radioactivity. One Becquerel is equal to one disintegration per second. 
 
Beta particle: Charged particle emitted from the nucleus during radioactive decay, having a mass and charge equal to 
that of an electron. 
 
Bioassay: The determination of kinds, quantities or concentrations, and, in some cases, the locations of radioactive 
material in the human body, whether by direct measurement (in vivo counting) or by analysis and evaluation of materials 
excreted or removed from the human body. 
 
Body burden (maximum permissible): That amount of radioisotope deposited in the body which will result in the dose 
limit to the critical organ (if the level remains constant). 
 
Contamination, radioactive: A radioactive substance dispersed in materials or places where it is undesirable. 
 
Critical organ:  That organ in the body which concentrates deposited radioactive material and therefore receives the most 
dose and damage.  
 
Curie (Ci):  The unit of radioactivity equal to a rate of 3.7 E+10 nuclear disintegrations per second (2.22 E+12 dpm or 
3.7E+10 Bq). Originally based on the radioactive decay rate of 1 gram of radium, discovered by Marie and Pierre Curie 
in 1898.  
 
Daughter products: Nuclides that are formed by the radioactive decay of some other nuclide. In the case of radium-226, 
for example, there are 10 successive daughter products, ending in the stable isotope lead-206. 
 
Decay, radioactive: Disintegration of the nucleus of an unstable nuclide by the spontaneous emission of charged 
particles and/or photons. 
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Glossary continued 
 
 
Dose equivalent: A quantity used for radiation protection purposes that expresses on a common scale for all radiations, 
the irradiation incurred by exposed persons. It is defined as the product of the absorbed dose, the quality factor, and any 
other modifying factors. The rem and the sievert (Sv) are units of dose equivalence. 
 
Dose rate: Radiation dose expressed as a dose absorbed per unit time, for example - mrem/hr. Dose rate is usually 
expressed as whole body (see: Radiation, penetrating). If the dose rate is not whole body, there must be an indication of 
distance from the radiation source, for example - at 1 cm. 
 
Dosimeter: A portable instrument for measuring and registering the accumulated dose of ionizing radiation. 
 
Electromagnetic radiation: A traveling wave motion resulting from changing electric or magnetic fields. Familiar 
electromagnetic radiations range from gamma and x-rays of short wavelength, through the ultraviolet, visible and infrared 
regions, to radar and radio waves of relatively long wavelength. 
 
Electron: A light elementary particle with a negative charge. High energy electrons traveling free of the atom are called 
beta particles. 
 
EH&S:  Environment Health & Safety. 
 
Exposure: A measure of the ionization (charge) produced in a unit volume of air by x or gamma radiation. The Roentgen 
(R) is a unit of exposure. The SI system expresses exposure in coulombs/kilogram.  Alternatively, it may refer to being 
exposed to ionizing radiation or to radioactive material 
 
External Dose: That portion of the dose equivalent received from radiation sources outside the body. 
 
Gamma ray: Penetrating electromagnetic radiation of nuclear origin. Except for its origin and usually higher energy, it is 
identical to an x-ray. 
 
Genetic effects: Mutations in chromosomes and genes that are passed on to future generations. 
 
G-M or GM:  Geiger-Mueller - a type of ionization detector used to detect beta, gamma, and X-rays. Named for the two 
scientists credited with developing the G-M tube.  
 
Gray (Gy): The SI unit of absorbed dose.  One Gray is equal to 100 rad or 10,000 ergs per gram.  It does not take into 
account the biological effect resulting from the absorbed dose. 
 
Half-life, biological:  The time required for a material in the body to be diminished by 50% as a result of biological 
elimination. 
 
Half-life, effective: The time required for a radioactive element in the body to be diminished by 50% as a result of the 
combined action of radioactive decay and biological elimination. 
 
Half-life, physical: The time in which half the atoms of a particular radioactive substance disintegrate to another nuclear 
form. Measurements vary from millionths of a second to billions of years. 
 
Half-value layer: The thickness of a specified substance which, when introduced into the path of a beam of radiation, 
reduces the exposure rate by one-half. Normally applied only to electromagnetic radiation (gamma or x-rays). 
 
Internal Dose: That portion of the dose equivalent received from radioactive material taken into the body. 
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Glossary continued 
 
 
Ionization:  The process by which a neutral atom or molecule acquires either a positive or negative charge. 
 
Isotope: One of two or more atoms with the same number of protons, but different numbers of neutrons in their nuclei. 
Isotopes of the same element have very nearly the same chemical properties. 
 
LET:  Linear energy transfer. The energy imparted per unit length of traversed medium. 
 
Micro-(µ):  A prefix that divides a basic unit into one million parts. Often used with activity, such as microcurie (2.22 
E+6 dpm = 1 µCi). 

 
Milli-(m):  A prefix that divides a basic unit by 1000. Often used with dose and activity, such as millirem or millicurie 
(2.22 E+9 dpm = 1 mCi). 
 
Neutron: Elementary particle with a mass approximately the same as that of a proton and is electrically neutral. 
 
Nucleus: The small, central, positively charged region of an atom that carries essentially all the mass. 
 
Nuclide: A species of atom having a specified number of neutrons and protons in its nucleus. 
 
Quality factor:  The modifying factor that is used to derive dose equivalent from absorbed dose.  It is a multiplier that 
expresses the relative effectiveness in causing biological damage of any type of radiation based on its LET. Used with 
absorbed dose to express dose equivalent. 
 
EH&S:  The Office of Radiation Safety. 
 
Proton: Elementary particle with a mass approximately the same as that of a hydrogen atom and electrically positive. 
 
Rad: A unit of absorbed dose. The word comes from the acronym radiation absorbed dose, and is equivalent to 100 ergs 
per gram. It does not take into account the biological effect resulting from the absorbed dose. 
 

Radiation, ionizing: Alpha particles, beta particles, gamma rays, x-rays, neutrons, high-speed electrons, high-speed 
protons, and other particles capable of producing ions.  

 
Radiation, non-penetrating: Radiation incapable of penetrating and causing damage to interior organs. Includes alpha 
and beta particles, very low energy x-rays and very low energy gammas. 
 
Radiation, penetrating: Radiation capable of causing damage to internal as well as external parts of the body. Includes 
x-rays and gammas. 
 
Radioactive: Exhibiting radioactivity or pertaining to radioactivity. 
 
Radioactivity:  The spontaneous emission of radiation (alpha, beta, gamma rays, or neutrons) from an unstable nuclide. 
 
RAM: Short for Radio Active Material(s). 
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Glossary continued 
 
Radioisotope: An unstable isotope of an element that decays or disintegrates spontaneously, emitting radiation. 
 
Rem: A unit of dose equivalent. The word comes from the acronym, roentgen equivalent man and takes into account the 
biological effect from an absorbed dose of radiation. 
 
Roentgen-(R): The unit for exposure. It is equal to the amount of gamma or x-rays required to produce ions carrying 1 
electrostatic unit of electrical charge in 1 cubic centimeter of dry air under standard conditions. 
 
Sievert (Sv): The SI unit of dose equivalent.  1 Sv is equivalent to 100 rem.  Like the rem, it takes into account the 
biological effect from an absorbed dose of radiation. 
 
Somatic effects, radiation: Effects of radiation limited to the exposed individual, as distinguished from genetic effects, 
which may also affect subsequent unexposed generations. 
 
Specific activity: The number of Curies per gram of material. Specific activity is a function of half-life, and is therefore 
also unique to each radionuclide. 
 
TLD:  Thermoluminescent dosimeter - a type of dosimeter. 
 
X-Rays: Penetrating electromagnetic radiations of orbital origin, resulting from radioactive decay by electron capture 
and internal conversion processes. Usually artificially produced by bombardment of a metallic target with fast electrons 
in a vacuum. 
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SECTION N 
 
SAMPLE RADIATION SAFETY FORMS  
 
You may wish to file copies of radiation safety forms in this section.  Blank forms are posted in the 
Radiation Safety section of the EH&S website at: http://ehs.berkeley.edu/index.html (see “Radiation 
Safety Forms” listed among “Resources”). 
 
 
 Radioisotope Inventory Form 
 
 Radioactive Material User Self Survey Form and Instructions 
 
 Liquid Radioactive Waste Disposal Form 
 
 Radiation User Information Record (Green Sheet) 
 

 


