
UW Radiation Safety Regulations

This manual describes use of radiation sources at the UW as well as other generic safety information.  As noted in
Chapter 2, the radiation safety program must comply with a series of Federal and State rules and regulations
governing the use of radioactive materials and radiation sources.  Thus, the UW also has a set of rules and regula-
tions which, if followed, will assure compliance with the Federal and State rules.  

Administration
The University Radiation Safety Committee (URSC) consists of faculty and staff appointed annually by the
Chancellor.  Some of its major duties include:
1. Advise the university administration regarding radiation issues.
2. Conduct an annual review of the radiation safety program.
3. Set specific requirements necessary to insure the safe use of radioactive materials and radiation sources and to

maintain compliance with pertinent local, state and federal regulations and promulgate these requirements via
rules and regulations.

4. Evaluate individual user requests (both medical and non-medical) for authorization to possess and use radionu-
clides under the University's licenses.

5. Prescribe enforcement action to be taken when an individual's or group's use of radionuclides is deemed to be
unsafe or in noncompliance with University, state or federal regulations.

6. Control acquisition and transfers of radionuclides to individuals on and off-campus and insure that individual
and University possession limits are not exceeded.

The Reactor Safety Committee (RSC) is a subcommittee of the URSC appointed by the Nuclear Engineering
Department.  This committee reviews reactor operations to assure that the facility is operated in a manner consistent
with public safety and within the conditions of the facility license.  Some of its duties include:
1. Review and approval of experiments using the reactor facility.
2. Review and approval of all proposed changes to the facility, procedures, and technical specifications.
3. Determine whether a proposed change, test, or experiment would constitute an unreviewed safety question or

change in technical specifications.
4. Review operation and operational records of the facility.
5. Review abnormal performance of plant equipment and operating anomaly.
6. Review unusual or abnormal occurrences and incidents which are reportable under 10 CFR Part 20 and Part 50.

The Radioactive Drug Research Committee (RDRC) is a joint committee of the VA and the University of
Wisconsin Medical School and the Dean of the Medical School appoints the University members.  The committee
reviews research proposals that involve administration of radioactive drugs to humans in physiological research as
specified in 21 CFR 361 of the Food and Drug Administration’s rules and regulations.

The Chemical and Radiation Protection Office provides staff assistance to the URSC in carrying out procedures
and policies set forth by the committee and retains all related records.  The office includes the Radiation Safety
officer and they maintain the University's NRC and state licenses, carry out audits of facilities to assure compliance
with URSC, State and Federal regulations, and advise and assist faculty and staff as needed.

The actual work with radiation is performed by the Authorized User or Principal Investigator (PI) who is a
faculty member or scientist who have received written approval to use and possess radioactive materials from the
URSC via the Radiation Safety Office.  The authorized user is responsible for insuring compliance with regulations
in his/her laboratories, a responsibility which cannot be delegated.  The authorized user is also responsible for the
method of record-keeping used by the laboratory and for the safeyt use of materials by his/her personnel.

The r Radiation worker is an individual who handles, uses, or performs work in association with radioactive
materials or machine produced radiation.  These individuals must be trained and work under the supervision of an
authorized user.

Radionuclide Authorizations
Authorization to use any amount or form of radionuclides must be secured from the URSC.  Researchers must
complete all items on Form 99, Application for Possession and Use of Radionuclides including a Protocol Summary
Sheet for each procedure.  Copies of all forms are available from the Safety Department web site, addresses are
included in a table at the end of this section.  A Health Physicist will visit the applicant to discuss procedures for



ordering, safe handling, and disposal of radionuclides.  Written notification will be sent as soon as the application
has been acted upon by the URSC.  Authorization are normally approved for up to 3 years.  In certain instances, a
Health Physicist may be required to be present during first procedures (e.g., 32P, 125I, or large amounts of 3H) to
observe and answer questions. 

Authorizations are renewed at periodic intervals based on the type and quantity of radioactive material desired
and the use history of the researcher.  Normally authorizations are renewed during the year in which they expire.
The renewal consists of a complete review of the information originally submitted as well as any changes which
have been made during the interim period.  The renewal is reviewed by the RSO, the Chair of the URSC and the
URSC.

Authorizations for use of sealed sources only (e.g., gas chromotographs, etc.) are initially processed as new
applications.  Order limits for sealed sources are routinely set to zero millicuries and once approved, the authoriza-
tion will be valid for at least 5 years with the renewal being initiated by the Safety Department on the 5-year
anniversary.

Changes to an authorization are possible by submitting a letter, an e-mail, or a Minor Changes to Nuclide
Authorization form indicating the desired change.  Connect to http://www.fpm.wisc.edu/safety, download and
complete the Minor Changes to Nuclide Authorization form.  For room deletions, do a final survey, both meter and
wipe, and send the original to the Safety Department for action or filing, as appropriate.  Minor actions (e.g.,
increase / decrease nuclide limits, room adds/drops, etc.) are done by Safety and usually require only 1 - 3 days to
complete.  Other actions (e.g., new nuclide, animal protocols, etc.) require committee member approval and may
take up to two weeks for final action.  Written notification (e.g., e-mail) will be sent as soon as the amendment has
been granted or denied.

If a lab room will not be used for radioactive material work or radioactive material storage for an extended
period of time (e.g., more than 6 months) it should be deleted.  This will eliminate its "radioactive" status and the
need to perform monthly surveys of the room.  A lab can be added to a user's list of authorized rooms in only 1 - 3
days, depending upon the user's past radiation history.

If any University regulation is impractical for your radionuclide program, you may request an exception to that
regulation.  Send a written request for exception to the Radiation Safety Office, specify the desired exception, and
why the exception is needed.  The exception is good only for the duration of your current authorization (i.e., it must
be renewed with your authorization).  Exceptions will only be granted if they do not pose hazards or violate the
terms and conditions of the University's NRC license or regulations.  Section 5.5 discusses routine exceptions.

Authorized users may be required to be away from the University.  When an authorized user is going to be
absent for more than 30 days, authorization must be temporarily transferred to another authorized user to assure a
responsible faculty member maintains oversight.  Send an e-mail or letter to the Safety Department, indicate who
the substitute authorized user is.  The Safety Department will update it's records and contact the substitute during
the duration of the authorized user's absence.

An authorization may be terminated at the request of the authorized user or the URSC.  To terminate an authori-
zation, the user must properly dispose of all radionuclides (e.g., waste, transfer to another authorized user, etc.),
remove "Caution - Radioactive Material" signs, perform final surveys of all radionuclide facilities and contact
Radiation Safety.  Contact the Radiation Safety Office to terminate the authorization and to transfer radionuclides to
Radiation Safety, to an off-campus licensee, or to another authorized user on campus.  Submit copies of the final
survey to the Safety Department.  The final survey must indicate that the room is free of radioactive contamination.

How to Obtain Radionuclides
Although researchers may obtain radioactive materials from many different sources, all radioactive materials
procured from commercial vendors must be ordered through CORD.  Authorized users may not place orders
directly with nor receive radioactive materials directly from commercial vendors or other NRC licensee.  UW
Purchasing has been instructed not to process such orders.  The following explains how to order radionuclides.
CORD's phone is 262-6511 and the web address is http://www.fpm.wisc.edu/safety/radreq.html

There is a CORD fee is assessed for each unique radionuclide / compound ordered and for free samples and
evaluation orders.  The fee funds CORD which is responsible for maintaining the UW's inventory of radioactive
material and other essential databases.  There is not a fee for replacement shipments for damages, impurities,
CORD, or vendor errors nor for radionuclide transfers between authorized researchers at the University.  Place
orders by calling CORD or by using the CORD Order Form on the web page, http://www.fpm.wisc.edu/safety, the
information required for a complete order includes:
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name of person who will work with the material
lab telephone number (last 5 digits)
authorized user's (i.e., professor's) name 
isotope and catalog number
number of units (e.g., number of vials) and activity (mCi) per unit
requisition number - each lab has a purchase order on file at CORD, provide that 7-digit number.
delivery address (i.e., room and building number)
any instructions for special orders (e.g., special volumes, fresh lot, etc.)

Web ordering is the preferred method.  Orders received before 11:30 AM will normally be placed with the vendor
that afternoon.  Orders received in the afternoon (i.e., after lunch) will be placed with vendors the following after-
noon.  CORD will notify the person who placed the order of any expected or unexpected delays in shipments

To do business with CORD, a lab must establish an account.  The most common method to buy radioactive
material is with a Internal Requisition completed as a "blanket" order.  This document provides money for several
purchases and usually has a specific blanket order number and lasts for a designated period of time.  One time
orders are requisitions processed for a specific order and can only be used once.  The internal requisition is made
out to CORD/Safety Department and in the Item Description section on the form, state the form's purpose, e.g,
Purchase of radioactive material or Purchase of CORD supplies and materials.  

It takes 3 to 14 days for the Purchasing Department (Peterson Building) to process a requisition.  To order
immediately, mail, hand deliver, or FAX (# 2-6767) an approved copy (i.e., the copy must have at least one
"approval" signature) of the requisition to the CORD.

All radionuclides, including exempt quantities, free samples and replacement orders must be  shipped to Univer-
sity of Wisconsin Safety Dept., CORD, 30 N. Murray St., Madison, WI  53715.  Radioactive packages received at
CORD are surveyed and processed,  lab inventories are updated on the CORD computer and the nuclides delivered.
Any shipment received in CORD by 11:45 AM will be delivered that afternoon by CORD.  When you receive your
delivery, verify the accuracy of your order immediately.  Handle all vials of radioactive materials with disposable
gloves because vials are not routinely checked for external contamination by CORD.

To receive materials from the UW reactor, the lab must be authorized to possess the isotope and they must have
a completed and approved UWNR 134, Request and Authorization for Services of the University of Wisconsin
Reactor.  This form can be obtained from either the Safety Department or the UW Reactor Lab.

The Medical Physics Cyclotron or Keck Center Accelerator can also produce radionuclides.  Specific approval
must be granted to receive radioactive materials from these sources.  Because of the small nature of such uses,
approval can be gotten by indicating the Cyclotron / Accelerator on the initial application or by sending a letter or
e-mail to Radiation Safety describing the isotope, activity, and intended usage, exactly as if this was a request for
byproduct material.

Material can also be transferred from one authorized user to another.  The amount of material involved in the
transfer determines the transfer process.  Regardless, CORD must be notified.
1.  Material with activities greater than levels specified in 10 CFR 30.71, Schedule B, may require CORD assis-

tance.  Before the transfer, the authorized user with the material must call CORD (2-6511) and provide:
1) name of PI with the material and name of PI who will receive the material

2) type of material

3) quantity (activity) of material

4) recipient and destination of the material
If the transfer is between campus buildings, Safety must handle the transfer.  If the transfer is within the same
building, depending on the type and quantity of material, Safety may allow the user to transfer the material.
However, Safety must be notified in advance.  When the transfer request is called in, CORD will complete a
Radioactive Waste Disposal form, Radionuclide Inventory form, and adjust the inventory of both the recipient
and the transferer.  Copies of these records will be given to each authorized user.

2.  Exempt quantities of radioactive material with activities less than or equal to levels specified in 10 CFR 30.71,
Schedule B (see Table 8-8, Exempt Limit).  The person doing the transfer should call CORD (2-6511) to verify:
1) the recipient is authorized for the type and quantity of material to be transferred.

2) the transfer of this material will not exceed the recipient's possession limit
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The authorized person transferring the material must report the transfer on a Radioactive Waste Disposal form
within one week.

 
Radioactive material can be sent  from Another NRC License or Off-Campus Source to a lab on campus.  This

includes material from the VA Hospital, free samples, evaluation shipments, custom syntheses, etc.  Regardless of
source, call CORD and inform them of the impending shipment and any special handling necessary.  If the vendor /
off-campus source requests a ship-to address, instruct the shipper to send the material to:

University of Wisconsin
Safety Department / CORD
30 North Murray Street
Madison, WI  53715-2609

When the material arrives, CORD will add the activities shipped to the authorized user's inventory and deliver the
material.  If radioactive materials are mistakenly shipped to your address, notify CORD immediately.  There may be
DOT required tests.

The authorized user is required to maintain up-to-date records of radionuclide use, decay and disposal.  This
inventory must be capable of determining the total activity for each radionuclide.  While not mandatory, Radiation
Safety recommends each lab retain a log book where receipt, use and disposal records (e.g., the Radionuclide
Inventory sheet provided with each CORD order).  Inventories must be kept for a minimum of three years.  The
Safety Department is responsible for maintaining the University's inventory of radioactive material and insuring
authorized users procure and hold radioactivities commensurate with their authorizations.

Facilities for Use and Storage of Radionuclides
All persons working with radioactive materials are responsible for the security of the radioactive materials in their
possession including radioactive waste in their labs or in a storage area.  

Areas where radioactive materials are routinely used or stored must be conspicuously posted at each entryway
with signs that include the radiation trefoil symbol and the words Caution -- Radioactive Material.  Addition-
ally, signs may prohibit food and drink, and provide information on contacting the Radiation Safety Office.
Authorized users are responsible for security of their rooms and the radioactive materials within these rooms.
Radioactive material rooms must be supervised when unlocked (i.e., workers must be physically present in the
room).  Additionally, the rooms or building must be locked / secured after work hours.
Sometimes, licensed materials are stored in uncontrolled areas (e.g., cold room, refrigerator in hallway, etc.).  In
such situations, the radioactive material must be secured from unauthorized removal from the place of storage.
Such areas include locked and labeled (Caution -- Radioactive Material) refrigerators cabinets in hallways and
on loading docks.  Licensed materials in uncontrolled areas that is not in locked storage, must be under the
constant surveillance and immediate control of a lab's workers at all times.
Continuous radiation exposure in unrestricted areas (to include laboratories) must be kept below 0.05 mR/hr and
less than 0.1 mrem in one year.  Safety will verify these levels by periodic radiation exposure measurements.
Radioactive waste must be held in yellow bags and the container properly labeled and controlled to prevent
accidental disposal.

When using high energy beta (Emax > 700 keV) or gamma-ray emitters, the authorized user must use and provide
appropriate shielding so exposures are kept as low as reasonably achievable (ALARA).

When performing procedures which could produce volatile radioactive effluents (e.g., 3H, 14C, 125I, 131I),
approved fume hoods with adequate air flow are required to ensure that hood effluents remain below legally
allowed effluent concentrations.  Call Radiation Safety for assistance.

Your lab contains many different potentially hazardous materials.  Food or beverages are not alloted within
these rooms.  Other kinds of actions are also risky and are prohibited in radionuclide laboratories: 
1. Preparation, eating and/or storage of food, beverages or medication.

2. Applying topical medication or cosmetics.

3. Smoking and tobacco chewing.

4. Mouth pipetting.

5. Food and beverage containers are prohibited from being stored in the same areas (e.g., refrigerators, etc.) where
radioactive materials are stored.
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Each container of radioactive material, including waste, must be properly labeled to identify the radioactive
material contents.  The label must contain the radiation symbol, the words Caution - Radioactive Material, the
activity and identity of the radionuclide and the date for which the activity was determined.  A single label can be
used to label a group of vials.  Containers too small for a label with nuclide (e.g., microfuge tubes) may have the
tube rack labeled or simply use the radiation symbol for a label.

Training and Instruction for Radiation Workers
For many workers, their indoctrination into the world of research using radioactive materials begins at the UW.
Training is essential to insure these personnel are trained in basic general laboratory and radiation safety techniques.
Minimum training requirements are detailed.  Additional training may be required by the RSO or the URSC.

All persons who will work in a radionuclide laboratory who may be expected to handle radioactive materials
(e.g., stock vials, samples, waste, perform surveys, etc.) must read the booklet entitled Radiation Safety for Radia-
tion Workers, attend the Radiation Safety training class and pass the radiation safety exam before they begin actual
work with radioactive materials in a radiation laboratory.  The Radiation safety exam is administered and graded as
an integral part of the training block.  Persons taking the test will be immediately notified of their test results.
Under exceptional circumstances, alternative training may be acceptable; contact Radiation Safety with suggested
outlines.

Rotators and other students who are sampling the expertise in various departmental labs may be exempted from
this training requirement for a semester (i.e., while the student is deciding whether to pursue work involving radio-
active materials).  Once the student has decided to perform radiation work, the training requirement applies.

Students participating in classroom laboratory exercises where radionuclides are present in total quantities less
than those listed in 10 CFR 30.71, Schedule B (i.e., Table 8-8, Exempt), and others on a case-by-case basis, may not
need to take the training and exam; however, they do need to be instructed in the safe handling of radioactive
materials appropriate to their classroom exercise.  This instruction is normally provided by the Lab Instructor.

The authorized user is responsible for providing all personnel who enter the lab (e.g., dish washers, custodians,
etc.) with the instructions specified in 10 CFR Part 19.12, "Instructions to Workers" or 29 CFR (OSHA).  Issues to
be addressed under this "additional" training include:

Persons working in or frequenting any portion of a "Caution - Radioactive Material" posted laboratory must
be informed about the storage, transfer, or use of radioactive materials and about radiation exposure levels in
various sections of that restricted area.
Personnel must be instructed as to the hazards associated with working with radioactive materials or radiation.
Personnel must be instructed as to precautions and procedures to minimize radiation exposure.
Persons working with radioactive materials must wear lab coats, protective eye wear, and protective gloves, as
appropriate.
Persons working with radioactive materials must be initially trained and instructed in the handling and safe use
of radionuclides, in the use of survey meters, wipe test methods, counting procedures, recordkeeping and
disposal procedures used by the lab.  While the 4-hour radiation safety training block provides instruction and
examples of acceptable safe use and handling procedures, the PI is responsible to provide training of workers
specific to his work site.  Radiation Safety will assist in additional radiation safety training upon request.
Personnel who will be expected to perform radioiodinations must receive additional training under the tutelage
of a more experienced iodinator.  Aspects of this training should include:

Potential hazards of radioiodine
Observing the procedure to be performed
Additional survey requirements for radioiodinations

Persons only working with machine produced radiation (e.g., x-ray diffraction, electron microscope, etc.) should
review Chapter 10, and be briefed on the basic safety measures for the particular source they will be using.
Clinical personnel normally meet training requirements promulgated through JCAHO.
The NRC requires posting of the NRC Form 3, "Notice to Employees", at appropriate locations in the work area.

Dosimetry / Personnel Monitoring
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Because certain radiation must be measured, researchers must insure that, if required by federal, state or University
regulations, persons working for them have and wear dosimeters.  The NRC and State of Wisconsin require that
personnel monitoring devices be issued to:

Adults likely to receive, in 1 year from sources external to the body, a dose in excess of 10% of the dose limit.
Minors (person who is under 18 years of age) and declared pregnant workers likely to receive, in 1 year from
sources external to the body, a dose in excess of 10% of the dose limits.
Individuals entering a high radiation area (> 100 mrem in one hour at 30 cm away from the radiation source).
Radiation Safety will review dosimetry records for overexposures and conduct investigations as required by the
ALARA program.  During such an investigation, workers should provide as much information as possible to
accurately reconstruct the exposure.

To satisfy these requirements, the UW mandates dosimeters for workers who may use 37 MBq (1 mCi) or more of
an external  hazard (i.e., radioactive material which decays with product energies as specified in Table 2).

Additional requirements for the employment of
persons under the age of 18 years in radiation labora-
tories include receipt of parental permission.  Contact
Radiation Safety when persons younger than 18 years
of age will work in your lab.

The Safety Department approves requests for
dosimeters and the dosimeters are provided by the
Medical Physics Department.  To obtain dosimeters:
1. Contact Radiation Safety or the individual respon-

sible for administering badges to your group.
2. If required, attend the scheduled Radiation Safety

for Radiation Workers training and successfully
complete the radiation safety examination.  The dosimeter application can be completed after training.

3. If you have previously worn personnel monitoring devices at the University, complete a dosimetry application
and send / FAX (2-6767) it to Radiation Safety.  If badges are needed quickly, we will attempt to enable you to
get a badge by picking one up from Medical Physics.

If you lose a badge call Radiation Safety for a replacement and submit a missing badge report.  Your department
will be billed for badges that are lost or not returned within 30 days of the end of a monitoring period.

Dosimetry reports are routinely sent to the appropriate badge group and to the Safety Department.  These results
are reviewed and filed.  Investigational levels have been set at 200 mrem and 600 mrem for whole body / collar
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1TEDE is the Total Effective Dose Equivalent as defined in 10 CFR 20
2CDE is the Committed Dose Equivalent as defined in 10 CFR 20

------0.55550Extremity

------0.55550Skin of Whole Body

------0.151.51.515Lens of the Eyes

------0.55550CDE2 (Organ or tissue, external & internal)

0.050.50.050.50.55TEDE1 (Whole Body, external & internal)

10% of
Limit

Gestation
Period Limit

10% of
Limit

Yearly
Limit

10% of
Limit

Yearly
Limit

Embryo / Fetus of
Occupational Worker

Minor
Radiation Worker

Adult
Radiation  Worker

Exposed Organ

Table 1.  Occupational Exposure Limits (rem)

1Unless shielding will prevent extremity exposure
2If operation is such that extremity exposures could not be ascer-
tained from the body badge (e.g., body is shielded)

Whole BodyAnyNeutron

Whole Body
Extremity2

m 20 keVGamma (γ)

Whole Body
Extremity1

m 300 keV 
(max. energy)

Beta (β)

Dosimeter TypeEnergyRadiation

Table 2.  University Dosimetry Requirements



dosimeters and ring dosimeters, respectively.  The normal process is to send to the individual a report on the
exposure and ask whether there are possible causes.  Higher doses may be addressed in a more expeditious manner. 

Individual exposure histories may be obtained from Radiation Safety by submitting a written request.  Radiation
Safety will provide an annual exposure summary letter to each badge group leader for dissemination to workers
within that group.  The authorized user is responsible for:

Informing personnel where dosimetry records are posted and filed.
Providing necessary information to Radiation Safety to evaluate any reported overexposures.

Some important guidelines to follow when wearing radiation dosimeters:
Store dosimeters where they will not be exposed to radiation, excessive heat or moisture.
Wear only your dosimeter.
Body badges are worn on the trunk of your body between your neck and waist, at the point where it is most
likely to receive maximum exposure.
Ring badges are worn under the glove on the hand that will receive the highest exposure, with the chip side
toward the palm.
When wearing a lead apron
1) If you have a single dosimeter, wear the badge on your collar, outside of the apron.

2) If you have two dosimeters, wear the whole body dosimeter under the lead apron and the collar badge
outside the apron.

Return the dosimeter to your badge group leader by the 10th of the month following the badge period (e.g., for a
period ending on 31 March, return badges by 10 April).  Make sure you get a new dosimeter before returning
the old one.  If you do not receive a new dosimeter inform your group leader, call Medical Physics or e-mail
Dosimetry at dosimetry@fpm.wisc.edu.
If you stop working with radioactive material at the University, return your badges to your badge group leader.
Do not wear your dosimeter when you receive medical exams or therapies which involve radiation.
Do not wear your University-issued dosimeter when performing non-University related work (e.g., moonlight-
ing) at another facility.
If you suspect that you or your dosimeter may have been overexposed or contaminated call a Health Physicist
immediately.  If you have questions contact Radiation Safety.

Because it is believed that the fetus is more sensitive to the detrimental effects of high radiation exposure (> 10
rad), the NRC and State have established lower limits for exposure of the fetus of "declared" pregnant workers (see
Table 1).  Specific components of the program include:

Declaration by the worker (in writing) to the Radiation Safety Office that the worker is pregnant and desires the
University to implement the reduced exposure limits (cf., Table 1) for her fetus.
Radiation Safety will review the worker's past radiation exposure and the lab's use of radioactive material to
gage the fetal exposure potential.
Radiation Safety will discuss these items with the worker and, if believed necessary, recommend work environ-
ment changes to the authorized user and worker to maintain the fetal exposure within limits.
The pregnant worker will be provided a copy of NRC Reg Guide 8.13 (i.e., Appendix B).

Laboratory surveys and Contamination
As with radiation exposure, contamination is undetectable by human senses along.  Radiation workers must make a
deliberate effort to detect contamination.  This effort is called a survey.  Labs must conduct adequate radiation and
removable contamination surveys monthly in all of their radionuclide laboratories.  The frequency and action levels
for such surveys is described in Section 5.4.  The technique for performing the surveys is described in Sections
7.5.b and 7.5.c (meter survey) and Section 7.7 (wipe survey).  These sections also describe documentation, decon-
tamination, resurvey, exceptions, and close out surveys.  A copy of the most recent survey must be posted in each
laboratory or there must be a note indicating where the surveys are to be found.  This survey or posting should be
readily visible upon entering the laboratory.  Previous surveys must be available for review by Radiation Safety and
NRC inspectors.  Survey records, including counter results, must be retained for a minimum of 3 years.
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A final survey is a thorough survey for gross contamination and/or radiation exposure levels (i.e., meter surveys)
and for removable contamination (i.e. wet wipe tests).  Final surveys are required before room(s) can be deleted
from radioactive-use status and become unrestricted rooms.  Submit a Minor Changes to Nuclide Authorization
form along with the results of the final survey to the Radiation Safety Office.  The final survey must be approved by
the Radiation Safety Office before the room can be declared an unrestricted area and radiation warning signs
removed.  Depending upon the room, Safety Department personnel may follow up on the survey.

Instrumentation is crucial to insuring radiation and contamination levels are within acceptable limits. Each lab
must have available the portable survey instruments to measure radiation levels and laboratory counters to analyze
surveys for removable contamination.  

Portable survey meters include GM and (low-energy gamma) scintillation detectors.  The Safety Department
Web page (http://www.fpm.wisc.edu/safety) includes a listing of acceptable survey meters, approximate purchase
costs, and vendors.

Survey meters must be operable and within the radionuclide laboratory wherever unsealed sources of energetic
beta (Emax > 100 keV) emitters or gamma emitters are being handled.
When handling vials containing more than 1 mCi or when work involves a contamination potential (e.g., iodina-
tion, > 0.25 mCi 32P, etc.) meters must be used to monitor hands and immediate environs during and immedi-
ately after the work.  The meter should be placed adjacent to the work area, but away from any radiation source
which could give false readings or cause contamination.
When using 125I, 51Cr, and other pure gamma emitters, a meter sensitive to the gamma radiation (e.g., Low
Energy Gamma - LEG - probe) must be available.
Authorized Users who only possess sealed sources may also be required to possess portable survey meters if it is
possible for their unshielded sources to produce unshielded exposure rates in excess of 2 mR/hr.
At a minimum, portable survey meters must be calibrated annually (i.e., once per year).  The Safety Department
calibrates most types of meters at no charge.  Lab groups are notified one month in advance of the calibration
due date.  Bring new meters and those that are due for calibration, labeled with authorized user name and phone
number to the Safety Department or Safety Department Annex (Room 62,  Biochemistry). 

Radiation Safety will affix an operational check source on each meter when it comes in for calibration.
Users of survey meters should verify meter operability with this check source before each use.
Although new meters usually come with calibration stickers from the manufacturer, there meters are not
calibrated suitably for UW laboratory work.  Notify Radiation Safety when you purchase a survey meter so it
can be calibrated and added to the calibration schedule.
Some meters can not be calibrated by Radiation Safety and must be sent to an alternate calibration service;
the user is responsible for these calibration fees and other charges.
Radiation Safety maintains a small stockpile of meter repair parts and is able to fix common problems at
material costs.

Labs working with low energy beta emitters (i.e., Emax < 300 keV -- 3H, 14C, 33P, 35S, 45Ca, etc.) must have access to a
liquid scintillation counter to count wipes for removable contamination.  Quenched standard sets in 3H and 14C used
for calibrating LSCs are available from Radiation Safety.  Labs working with gamma emitters may use an auto
gamma counter (AGC) to check for removable contamination.  Although AGCs are specifically designed to
measure gamma rays, LSCs can normally be used to measure removable contamination from low energy
gamma/x-ray emitters, e.g., 125I, 51Cr.

The purpose of a survey is to identify and clean any contamination to insure exposures are maintained ALARA.
Response to routine emergencies is discussed in Chapter 6.  If widespread contamination cannot be cleaned, clearly
label the area, prevent the spread of contamination and call Radiation Safety for assistance.  For spills and contami-
nation problems, or if you are uncertain how to proceed, contact Radiation Safety immediately.

Periodically non-radiation workers (e.g., carpenters, electricians, steamfitters, etc.) must work in a posted lab.
Because these individuals are not trained radiation workers, the authorized user is responsible for demonstrating that
the work area is clean and contamination free.  This can be done by performing contamination surveys and provid-
ing copies to the maintenance worker upon request.  The authorized user should then verify that the worker under -
stands what he/she has been told about potential hazards within the laboratory.  The general procedure includes:

Remove and secure all radioactivity including radioactive waste.
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Survey the area or equipment to be worked in or on for removable contamination.  It must be free of radioactive
contamination before work may start.
Survey the room or equipment using a portable survey meter if applicable to verify radiation levels.
Document all survey results.  Provide a copy to the Physical Plant or Safety Department personnel if requested.
Call Radiation Safety for unusual situations, i.e., work in iodination hoods.

Non-radiation workers are classified as members of the general public and, as such, their exposure from all
sources of radiation must be kept below 100 mrem in one year.  State rules and regulations prohibit exposure of
non-radiation to "high" radiation levels.  In general, non-radiation workers may not work in any area where
exposures could exceed:

2 mrem in any one hour
100 mrem per year
continuous exposures rates should not exceed 0.05 mR/hr.

For instances of maintenance required in "high" radiation levels, the Safety Department should be contacted.  They
will provide an adequate safety briefing and give the worker(s) dosimetry if appropriate.

Radionuclide Procedures with Special Requirements
Certain uses of radioactive material require either special skills or adherence to additional conditions to reduce
personnel exposures and protect patients or the public from unneeded radiation exposure.  These uses include:  
human use, radioiodine use, tritium use, vertebrate animal use, airborne radioactivity, and sealed sources.

Human use includes the internal or external administration of radiation or radioactive material to humans for
diagnostic, therapeutic or investigative purposes.  Normally, clinics are authorized human use and individual physi-
cians are approved to practice within the clinic under criteria promulgated by the clinic.  The radiation safety
committee reviews each physician's CV and may mandate additional training before full privileges are given.  Infor-
mation on acceptable training and experience for human use of byproduct material may be found in 10 CFR 35.   
Clinics already approve human use can submit the new physician's CV or copy of board certification which demon-
strates they satisfy the appropriate training and experience.  For new clinics, submit a Form 99, Application for
Possession and Use of Radioactive Materials, and Form 98, Application for Human Use of Radionuclides.  The
applications will be evaluated by the Radiation Safety Committee and the clinic will be notified when a physician's
CV has been reviewed by the URSC.

Unbound radioiodine is highly volatile.  Persons performing radioiodinations must have received additional
training.  Radioiodine use is discussed in Section 5.6.b.13, Iodine-125.   There are special monitoring requirements
for users of radioactive iodine.  The iodine program does this special monitoring by conducting an evaluation of
derived air concentrations (DAC), allowable limits of intake (ALI), and air concentrations.

Procedures involving 100 µCi or more of unbound radioiodine or 1.0 mCi or more of non-volatile iodine must
be performed in a fume hood or other facility that has been approved by Radiation Safety.  Because 125I limits
are based on the maximum volume of air exhausted (i.e., the air concentration) from a hood, these approved
radioiodination hoods should not be turned off, but should be left running continuously.  Notify Radiation
Safety if the hood you use has to be shut down.
Breathing Zone Air (BZA) monitoring which measures the DAC in an iodinator's work area is required during
procedures involving 100 µCi or more of volatile radioiodine or 1.0 mCi or more of non-volatile radioiodine.
One activated charcoal filter is delivered with each radioioiodine order.  If you don't get one, call Safety, one
will be delivered.  Insert the filter in line attached to the vacuum pump or supply source.  Turn on the vacuum
source and adjust the flow rate to the median range on the gauge.  The vacuum supply must run continuously
while the iodine procedure is being performed.  Note the time and record the flow rate as indicated by the flow
meter in the breathing zone monitoring line.  After the radioiodine procedure is complete, turn off the vacuum
pump, record the time elapsed, fill in the required information on the label, put the filter in its plastic bag (be
careful not to contaminate the filter with contaminated gloves) and seal the bag.  Bring the filter with you to
Room 62 Biochemistry for a thyroid bioassay.
A thyroid bioassay measures ALIs and determines whether the worker has ingested any radioiodine during the
procedure just performed.  To insure a timely measurement, the bioassay must be done within 7 days of receipt
and at least 12 hours after use.  In order to buy radioiodine, workers must have received a bioassay within the
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past 6 months, otherwise a pre-use bioassay must be performed.  To receive a thyroid bioassay, come to the
Radiation Safety Annex, Room 62 Biochemistry.  Bring your breathing zone filter when you come in for
your thyroid count.  You will receive a printout of the results.  If a thyroid uptake of 125I is greater than 0.023
µCi, thyroid counts will be scheduled for the following week; then every 4 weeks until background levels are
achieved.  If there is an 131I thyroid uptake greater than 0.0173 µCi, weekly thyroid counts will be required until
background levels are reached.  Additionally, if excessive thyroid burdens are detected, the researcher must
evaluate the incident and submit a written proposal of action to be taken to prevent recurrence.
Meter surveys using a (LEG) scintillation detector are required to check for contamination after each iodination.
Remove and replace outer gloves, survey hood, work area, floor, lab coat, hands, and shoes immediately after
work in the hood is finished.  Use clean gloves to survey the hood and immediate environment.  Post these
results for Safety review.  Survey results of procedures in which a vial of 5 mCi or more of radioiodine was
opened (even if not completely used) must be documented, posted and saved for at least three years.  After each
use of m 50 mCi of radioiodine, a copy of this special survey must be submitted to the health physics staff for
review.  Surveys during iodination are done to verify contamination status (e.g., gloves, etc.) need not be
documented.
The Radiation Safety staff will either limit radioiodine use in each hood to specific activities or will monitor the
radioiodine air concentration of the hood effluent at the point of exhaust from the building and retain all records.

Procedures which have the possibility of producing airborne tritium must be conducted in a fume hood or other
approved facility (see Section 5.6.b.1, Tritium).  Some uses may require the PI to provide a tritium monitoring
system to assure regulatory levels for effluents are not exceeded.  Urine bioassays are required from persons
working with more than 10 mCi of unsealed tritium.  Routinely ordering several 5 mCi vials will be treated as a
single, larger order.   Collect the urine sample in a small (e.g., LSC) clean vial labeled  with your name, your
authorized user's name and the sample date, place in plastic bag and bring the sample to the Safety Department or
the Safety Annex in Room 62 Biochemistry in the labeled vial provided.  Do not send samples through Inter-
Campus mail.  If more than 50 mCi of 3H is handled, wipe surveys of the hood and other lab areas must be
performed and posted upon completion of the tagging procedure.

To use radioactive materials in vertebrate animals, the authorized user must submit a Form 99A to the Radiation
Safety Office.  All animal protocols must be approved by the Research Animal Resources Center (RARC) and an
RARC protocol number must be assigned before Radiation Safety will process the Form 99A.  General require-
ments for animal use can be found in Section 5.6.c, Vertebrate Animals.  The authorized user's must:

Train animal care personnel regarding the protocol and any special hazards.
Insure that radioactive animals are not moved to unauthorized facilities.
Properly label animal rooms and cages.  Each cage must be labeled as follows:

Caution - Radioactive Materials label
Radionuclide and amount administered
Date administered
Name and phone # of authorized user

Dispose of animals, bedding, food and waste according to Safety and RARC regulations.
Permanently marking or tagging animal as having been given radioactive materials, and the animal must be
given to the Safety Department upon death or sacrifice.
All applicable surveys and conditions specified in Form 99A.

While this list of special procedures is relatively complete for the UW, unique situations may arise which will
require Safety Department evaluation.  These are genearally identified when the Safety Department reviews an
authorized user's Protocol Summary sheet.  Procedures and/or materials with the potential for producing or releasing
airborne (gases, aerosols or dusts) radioactivity (e.g., 14CO2) must be done in a hood or a facility approved by Radia-
tion Safety.  

A sealed source is any radioactive material that is permanently encapsulated to prevent leakage or escape of the
radioactive material.  Sealed sources generally meet the specifications of ANSI N542-1977, Sealed Radioactive
Sources, Classification, and after extensive testing are assigned a sealed source designation.  You may not fabricate
a "sealed" source without proper approvals from the URSC and the State Radiation Protection Section.  Contact
Radiation Safety for additional information if you desire to fabricate a sealed source.  Certain sealed source gages
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are transported to remote locations to collect data.  These workers must receive additional training to address unique
radiation safety and transportation aspects of this use.  Radiation Safety is required to perform periodic leak tests
and keep records for all sealed sources.  If you receive a sealed or plated source or a piece of equipment containing
a sealed source (e.g., gas chromatograph, EC foils or vacuum gauges) call Radiation Safety so the source can be
leak tested and added to the leak test schedule if required.  High activity sealed sources are normally covered by
specific NRC licenses.  Use of the closed-beam irradiators (e.g., J.L. Shepherd Mark 1, Model 109, etc.) require
additional training and annual retraining to insure worker safety and prevent overexposures.

Transportation and Shipment of Radioactive Materials
Authorized users or radiation workers who transport radioactive materials on campus or off campus by motor
vehicle must read Chapter 8, Transportation of Radioactive Material and pass the exam initially and every three
years thereafter.  Because radioactive material is considered hazmat, Department of Transportation requirements as
detailed in 49 CFR apply.  While Chapter 8, Radiation Safety for Radiation Workers, provides the most compre-
hensive guidance, some specific elements include:

Shipping papers
Package certification for Type A containers (Limited Quantity containers should have a UN marking). 
Surveys for greater the Limited Quantity packages:
1) Prior to leaving, contamination and radiation levels must be measured and recorded.

2) Upon return, contamination and radiation levels must be measured and recorded.

3) If the radioactive material is a sealed source, then only radiation levels on the surface and at 1 meter (the TI)
are required.

If the transportation results in a different NRC license receiving the radioactive material, the person preparing
the material for transport must have a copy of the receiver's NRC/agreement state license.

Emergency Procedures
Chapter 6 discusses emergency procedures and decontamination.  Emergency phone numbers are posted in all labs.
In an emergency, if you can not find the emergency listing, simply call 911 from a university phone and ask UW
Police to contact Radiation Safety Health.  A few things to remember about emergencies:

Do not risk external or internal exposure to save equipment or an experiment.  Modification of this direction
should be only at the direction of a person qualified to estimate the hazards involved.
In all cases of (serious) physical injury, medical attention and hospitalization will take precedence over radiation
or contamination concerns.
In an absolute life-or-death situation, or to avoid a more serious (i.e. potentially life-threatening) hazard, it is
permissible to allow a rescuer to receive an external radiation exposure of up to 25 rem.  There are very few
radiation use areas on campus which would produce such high exposures (e.g., very high radiation area).
Personnel in these areas receive training commensurate with their potential for exposure.
Immediately following a spill or dispersion of radioactive materials, take appropriate precautions to confine the
material; i.e. control access to the area, turn off the ventilation system, prevent the spread of liquids and limit the
movement of involved and possibly contaminated individuals.
In the event of any emergency involving radiation or radioactive materials, contact Radiation Safety, at the first
opportunity.
Always perform a survey of persons involved in the incident prior to them leaving the area.

When the emergency has been addressed (e.g., spill cleaned, etc.), send a written report to Radiation Safety.  These
reports will be reviewed by the Radiation Safety Committee.  The following information should be included in any  
report involving radiation or radioactive material:

What happened (i.e., type of accident, cause, how discovered, etc.).
When (time and date).
Where (building, floor, area, etc.).
Who was involved (names and responsible staff members). 
Who was exposed to radiation or physically injured (name and extent of exposure or injury).
Damage to facilities (University and non-University).
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Whether radioactive contamination was a problem.
Corrective action taken.

Disposal of Radioactive Waste
Radioactivity is removed from a user's inventory when reported for disposal or transfer on a Radioactive Waste
Disposal form.  There are six methods by which a user can have radioactivity removed from their inventory:
1. disposal to Safety (Safety Department pickup service), 

2. release to the sanitary sewer (aqueous liquids), 

3. exhaust to the atmosphere (volatilization in a hood), 
4. decay, 

5. transfer to another authorized user or to another licensee (off-campus), and 

6. administration to patients (medical users only).  

A thorough description of the procedures and packaging requirements are found in Section 5.3, Disposal of Radio-
active Material.  An abridged graphic is found in Appendix C.  Call the Safety Department if you have questions.

Radiation Safety ALARA Audits
Radiation Safety audits authorized users at least once a year to assure compliance with Radiation Safety Committee
policies, State and Federal regulations.  Facilities containing large quantities of radioactive materials may be audited
more frequently and where regulatory violations are found, follow-up audits will be conducted.

The Radiation Safety audit is actually an ALARA audit of each user's radiation safety program.  The audit
considers specific procedures crucial to protecting the public from unnecessary radiation exposure and documenting
that exposures are being maintained ALARA.  The audit is also a training tool to insure an authorized user's workers
understand their responsibilities and the reasons that certain things are done.  The audit reconciles the lab's inven-
tory with CORD's inventory, checks to see that surveys are being performed monthly and a meter and wipe survey
is done to verify and serve as a cross check of the lab's surveys.  At the conclusion of the audit, the authorized user
is briefed on the findings and any recommended corrective actions.

Location of Necessary Forms
Form 99 -  Application for Possession and Use of Radionuclides

 http://www.fpm.wisc.edu/safety/Radiation/Form99.pdf
Form 99A -  Application for Use of Radionuclides in Vertebrate Animals

http://www.fpm.wisc.edu/safety/Radiation/form99a.pdf
Minor Changes to Nuclide Authorization

http://www.fpm.wisc.edu/safety/Radiation/FForm99es.pdf
Protocol Summary Sheet

http://www.fpm.wisc.edu/safety/Radiation/Protocol.pdf
Application for Human Use of Radionuclides

Call Safety
UWNR 134 -  Request / Authorization for Services of the University Reactor

Call UW Nuclear Reactor
Application for Personnel Dosimeter

http://www.fpm.wisc.edu/safety/Radiation/TLD%20application.pdf
Missing Badge Report

http://www.fpm.wisc.edu/safety/Radiation/lostbdge.pdf
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