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INTRODUCTION to the Queen’s Radiation Safety Program and Manual

The intent of the Radiation Safety Program at Queen’s University, and the purpose of the Queen’s
Radiation Safety Policy and Procedures Manual, is to guide personnel in how to work safely with
radioactive substances and devices. The goal is to prevent or reduce radioactive exposures, to
protect those outside the laboratory from the harmful effects that a release of the radioactive
material might have, and to comply with relevant legislation. The University is committed to
ensure that all exposures are kept as low as reasonably achievable. The purchase, transfer, use and
disposal of nuclear substances is strictly controlled by the Canadian Nuclear Safety Commission
(CNSC), which has issued Queen’s University a Consolidated Nuclear Substances and Radiation
Devices Licence. This licence authorizes the University to issue Internal Radioisotope Permits for
the use of nuclear substances on campus.

The CNSC allows licensing exemptions for various nuclear substances such as naturally occurring
radioactive material, smoke detectors, and sources below the exemption quantity. Queen’s
University does not maintain controls over non-licensable nuclear substances unless otherwise
required by the regulations for such activities as transportation, import/export, and where
international safeguards regulations apply.

This Manual will guide you in how to fulfill the requirements of the Canadian Nuclear Safety Act
and all its regulations, including the conditions of Queen’s Consolidated Licence.

It is recommended that you read the sections about the Radiation Safety Committee and the
University Radiation Safety Officer so that you understand the roles and responsibilities and
authority of these bodies and how they may assist you in your program that involves radioactive
materials, X-rays or lasers.

Basic information regarding nuclear physics, as well as the policies and procedures for the use of
radioactive materials at Queen’s is presented in the Radiation Safety Training course which can be
accessed through the Environmental Health and Safety Website under Training or by contacting the
RSO. Information about specific radioisotopes is presented in a number of the appendices to this
manual.

This manual is reviewed by the Radiation Safety Committee on an annual basis and revisions are
made as deemed necessary.



RADIATION SAFETY POLICY

Radiation Safety Policy

The Principal of Queen's University has appointed the University Radiation Safety Committee to
carry the advisory responsibility for the overall operation of the University Radiation Safety
Program. The details are included in the Terms of Reference of the University Radiation Safety
Committee (hereafter referred to as the Committee).

It is the policy of Queen's University that all activities involving ionizing radiation or radiation
emitting devices be conducted so as to keep hazards from radiation to a minimum.

Persons involved in these activities are expected to comply fully with the Canadian Nuclear Safety
Act and all its regulations, with the Occupational Health and Safety Act and its regulations.

Scope

The Radiation Safety Policy and Procedures will apply to all activities which utilize radioisotopes
and radiation emitting devices including;:

1. University teaching programs and University research projects;
2. research involving the use of University facilities;
3. research funded by other agencies through the University;

4. any other projects that the Committee deems are within the jurisdiction of the Committee.

Authority and Responsibilities of the University Radiation Committee

Authority

The Committee has authority from the Principal to recommend:

1. the procedures for the authorization and control of the use of radioisotopes and radiation
producing devices at the University in compliance with the Canadian Nuclear Safety Act,
the consolidated or individual licences issued by the Canadian Nuclear Safety Commission
(CNSC) and the Regulation Respecting X-ray Safety made under the Occupational Health
and Safety Act.

2. the suspension, when necessary, of the use of any radioisotope or radiation producing
devices at the University, regardless of the source of authorization.



Responsibilities

The Committee is responsible for:

1. developing University policy with respect to the safe use of radioactive materials and
techniques capable of producing hazardous emissions, including: X rays, lasers and
electromagnetic radiations, such as microwave and other potentially hazardous emissions
such as ultrasound

2. advising the University, its faculties, departments, cross appointees and researchers of the
Committee's policy and of the special requirements relating to research and transport of the
above materials and devices

3. making recommendations to the University, through the Vice Principal (Operations and
Finance), concerning the actions to be taken on specific aspects of radiation matters as they
arise

4. advising the development of appropriate procedures for the handling of emergency
situations relating to radiation within the University

5. providing at appropriate intervals to the University and to external agencies, as required,
reports on

i.  situations and activities involving radiation
ii.  all radiation incidents and accidents that require reports on safety aspects

6. acting as a resource body for the University and its staff to provide

i.  dissemination of up to date information regarding current CNSC and other
government regulations concerned with licencing, containment facilities, training
procedures and other related matters as they arise

ii.  arrangement for providing monitoring facilities, through the office of Environmental
Health and Safety, for both personnel and equipment

iii.  alibrary resource

iv.  instructional services in radiation safety technology

v.  relevant planning advice for new construction and modification of University
buildings

7. providing liaison with the Radiation Committees of the Hospitals, Royal Military College
and other local institutions regarding items of mutual concern.



Radiation Safety Officer (RSO)

RSO Authority

The Radiation Safety Officer (RSO) works under the advice of and reports to the Chair of the
Radiation Safety Committee (RSC) and the Director of Environmental Health and Safety on
all matters pertaining to radiation safety. The RSO is to assume control in any emergency
involving radiation hazards and to take such actions as may be necessary to ensure the
safety of personnel, property, and equipment, and report these actions at the earliest
possible time to the Chair of the RSC. The RSO has the authority to shut down,
temporarily, any process or laboratory that he or she considers to be in violation of
university policy or CNSC regulations.

The RSO has the authority to enter research areas to conduct tests required for monitoring
safe handling and disposal of radiation sources.

The RSO is required to report to the RSC or to its Executive, at the discretion of the Chair, on
his or her activities, including advice given and actions taken or recommended.

RSO Responsibilities

The RSO is responsible for:

1.

administering the policy of the University and its Radiation Protection Program and acting
as liaison with the CNSC and other regulatory agencies.

advising the RSC on new and proposed Federal and Provincial legislation or items which
may affect the use of radiation on campus.

preparing renewal applications to the CNSC and preparing any other application as
required by the CNSC.

preparing the annual reports to the CNSC and preparing any other reports as required by
the CNSC.

serving as the RSC representative when plans are being formulated for new radiation
laboratory facilities or alterations to existing laboratories.

providing at appropriate intervals to the University and to external agencies, as required,
reports on

i. situations and activities involving radiation.

ii. all radiation incidents and accidents that require reports on safety aspects.

notifying the CNSC of any condition listed in the Department of Environmental Health and
Safety’s SOP-Radiation 04 Notification to CNSC.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

developing and implementing administrative controls or procedures to ensure radiation
safety and compliance with regulatory requirements.

supervising the technical and support staff of Environmental Health and Safety in the
matter of radiation safety activities.

distributing documents outlining policies and procedures which detail the acquisition and
handling, control and disposal of radioactive materials.

reviewing all applications for Radioisotope Users' Permits. The RSO will approve all
Permits unless they are of an unusual or complex nature. These permits applications will be
submitted, with recommendations, to the Radiation Safety Committee for consideration.

maintaining files on all activities involving radioactive materials and sources of hazardous
radiation. These files include lists of designated laboratories, permits, permit approved
isotopes with limits and users.

providing and supervising educational programmes on radiation safety for university
personnel

reviewing orders for the purchase of radioactive materials and other radiation sources and
ensuring that they are in compliance with the CNSC licence conditions and University
policies.

ensuring that personnel who accept/receive radioisotopes from public carriers are trained as
to the proper handling of packages containing nuclear substances through the completion of
the University’s Radiation Safety Training Course.

maintaining a campus-wide inventory, including the Waste Transfer Station, of radioactive
materials by permit. This will be updated regularly by checking purchase orders and
disposal records for radioactive material and by cross-reference with inventories held by
users, as necessary.

supervising a radioactive waste collection and disposal service in accordance with
established procedures. This will include assuming responsibility for the proper handling of
any radioactive substance which cannot be identified as the responsibility of another
individual or Department.

administering the Health Canada dosimeter service and maintaining all necessary records

inspecting and surveying laboratories and other workplaces where radioisotopes, or any
other radiation emitting devices are used on an annual basis.

ordering and supervising decontamination procedures when radiation accidents are
reported.
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21. Ensuring a notice of the university’s Nuclear Substance and Radiation Device Licence is
posted in a conspicuous location within all listed licence location on said licence.

University Radiation Permits

Permits for the use of radioisotopes and radiation emitting devices will be issued by the Committee
to qualified persons under the Consolidated University Licence granted by CNSC. These permits
do not permit experiments directly involving human subjects where more than an exemption
quantity is used and unless specifically authorized.

Details of how to obtain a University Permit for the use of radioisotopes and radiation emitting

devices are presented later in this manual. Contact the RSO if you require more information
regarding the application for a new Queen’s University Radiation Permit.

Internal Review

All laboratories shall receive an inspection by the RSO on an annual basis.
Copies of the Inspection checklist are mailed to the Permit Holder. All areas of non-compliance
must be corrected, and written notice of corrective action taken must be sent to the RSO.

Responsibilities of the Permit Holders and Delegation of Responsibility

Permit holders must have experience in the handling of radiation emitting sources and materials.

Permit Holder Responsibility

Each permit holder is responsible for:
1. ensuring that the conditions stated in the radioisotope permit are fulfilled

2. arranging for adequate facilities, equipment, instruments, supervision and instruction in
compliance with the University's radiation protection policies. The normal sources of
financing research support, both inside and outside the University, should be solicited

3. establishing a laboratory procedure to ensure that when working with an open source
i.  survey measurements have established that external radiation and contamination
levels are within permissible limits
ii.  radiation sources are properly labelled and stored
iii.  experiments that will be in progress after normal working hours will be properly
attended

—11-



10.

11.

12.

iv.  each laboratory is secured against unauthorized access

reporting all radiation incidents to the RSO in accordance with Radiation Committee Policy
and Procedures (details of when to report in Procedures for Spills or Ingestion of
Radioisotopes, Appendix 1)

report to the RSO of any situation in which they believe there may be:
i.  significant increase in the risk to the environment or health and safety of another
person
ii.  threat to security or a breach of security
iii.  failure to comply with Act or Regulations
iv.  any act of sabotage, theft loss or illegal use of a nuclear substance
v.  any release to the environment above permit levels

instructing all workers, prior to employment in radiation laboratories, to make them aware
of the potential hazards of radiation, including genetic effects and ensure that all workers

have completed the University Radiation Safety Training Course.

maintaining an inventory of radioactive materials used in his or her research projects, and
ensuring that the possession limits are not exceeded

keeping records of the disposal of radioactive material

ensuring that all persons wear appropriate protective equipment, radiation monitoring
badges and/or pocket dosimeters as required

allowing only authorized persons to enter rooms that are specified as restricted areas

ensuring that the RSO has an up to date listing of all radioisotope users authorized by the
permit

posting of warning signs and labels as required by the Canadian Nuclear Safety
Commission Regulations and the Radiation Committee Policy and Procedures.

Delegation of Responsibilities by Permit Holders

There may be circumstances where the permit holder is not listed as an authorized user or else is
absent from the laboratory for a prolonged time. In both these circumstances, the responsibilities of
the permit holder, as set out above, must be delegated. Permission of the Radiation Safety
Committee must be obtained before the responsibilities can be delegated and the Head of the
Department must agree to the proposed delegation.

Some responsibilities of a permit holder may be delegated to any qualified person who is an
employee. These responsibilities are of an administrative nature and include items 6 - 11 in the list
of responsibilities of a permit holder. Items 1 -5 from the list of responsibilities require financial
and professional decisions from an employee who can be held accountable. In most circumstances,
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this could only be a permit holder who works as an authorized user in a laboratory, or a technically
qualified employee as defined below. (Every application for a permit requires the applicant to name
the persons who will be using the radioactive materials, the authorized users.)

The Radiation Safety Committee will follow the general policy outlined below to reach a decision
concerning the delegation of responsibilities by a permit holder. Each request will be considered on
its own merits and a final decision will be made only after taking extenuating circumstances into
account.

All responsibilities of a permit holder may be delegated to a technically qualified employee of the
University who also holds either a letter of appointment from the Principal or is an employee who
would qualify as an "Internal Applicant" as defined by Human Resources. In many circumstances,
these conditions would exclude technicians and assistants paid from research grants or contracts.
Graduate and undergraduate students are also excluded.

Radioisotope Workers” Responsibilities

Each individual who uses radioactive material is responsible for complying with the Radiation
Committee Policy and Procedures, and with those established for the permit holder's radioisotope
permit.

1. Prior to working in radiation laboratories, individuals must obtain training by completing
the University Radiation Safety Training Course.

2. Learn about the specific radiation hazards and associated procedures for the laboratories in
which they will work.

3. Each year complete the Annual Radiation Refresher Training Course.

Workers must inform their supervisor of any situation in which the worker believes there may be:
1. significant increase in the risk to the environment or health and safety of another person

threat to security or a breach of security

failure to comply with Act or Regulations

any act of sabotage, theft loss or illegal use of a nuclear substance

any release to the environment above permit levels

AR

Nuclear Energy Worker Designation

Queen’s University currently does not have a written policy and procedure to designate Nuclear
Energy Workers.

There is no reasonable probability that a worker may receive a dose of radiation that is greater
than the prescribed limits for the general public during the course of employment at Queen’s
University. Although The CNSC has set conservative limits, care should be taken to avoid
unnecessary exposures. Appendix 19 of this manual shows the dose limits for members of the
public.
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Currently all radiation workers at Queen’s University are classified as Non-Nuclear Energy
Workers

Radiation Safety Training

All users of radioactive sources must take the Queen’s University full radiation safety course.
Copies of the slides for the Queen’s University Radiation Safety Course are provided for all who
attend the in-person lecture. The participants have not finished the course until they successfully
complete an online test. Certificates of completion are provided to those who achieve 80% or
greater.

All authorized users must complete an annual refresher quiz located online. The refresher slides
are provided to the users to review prior to taking the refresher quiz. The quiz covers different
aspects of radiation safety each year. Any new policies or CNSC requirements are also covered in
the annual quiz.

A less in-depth radiation awareness course, explaining the hazards, is given to all trades and
custodial staff.

X-ray Equipment Users

Users of X-ray equipment are responsible for complying with the University Radiation Committee's
Policy and Procedures, the Occupational Health and Safety Act, the Ontario Regulation for X-ray
Safety (Reg. 263/84), and also the owner's instructions regarding the use of the X-ray producing
equipment.

The Queen’s SOP for X-Ray Safety, SOP-Radiation-03, must be reviewed and followed, and all X-
ray equipment must be registered using the forms available in the Radiation/X-Ray section of the
Environmental Health and Safety Website.

Laser Equipment Users

Users of laser equipment are responsible for complying with the University Radiation Committee's
Policy and Procedures, the Occupational Health and Safety Act and Regulation, and also the
owner's instructions regarding the use of the laser equipment.

The Queen’s SOP for Laser Safety, SOP-Radiation-03, must be reviewed and followed. All Class 3b
and 4 lasers must be registered using the form available in the Radiation/Laser Safety section of the
Environmental Health and Safety Website.
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RADIATION SAFETY PROCEDURES

Operational Practices for Working with Radioisotopes

General guidelines and precautions for working with specific radionuclides are provided in
Appendix 2.

Other useful information when planning your work is provided in subsequent appendices
including:

Measurement Units Conversion Table (Appendix 3)

Exemption Quantities (Appendix 4)

Annual Limit of Intake (ALI) for typical radionuclides (Appendix 5)
Radioisotope Information for Specific Radioisotopes (Appendix 6)
Classes of Nuclear Substances (Appendix 7)

To reduce the possibility of accidental ingestion of radioisotopes the following rules for
operational practices must be observed by all personnel:

1.

No smoking, eating or storage of food in any area containing radioactive material.
No mouth pipetting of solutions containing radioactive material.

Whenever practical, the user should perform a trial experiment using stable or low activity
material to establish the adequacy of the procedures and equipment.

Prior to performing an operation on a source of radioactive material, radiation levels will be
measured. Handling tongs or a suitable remote handling device must be used for handling
any source or container which emits, at contact, a dose rate in excess of 10 uSv/hr (1

mrem/hr).

When performing operations that might produce airborne contamination (e.g. boiling,
evaporating, sanding or grinding), work shall be carried out in a fume hood.

A glove box should be used for work involving dry radioactive powdered material.

Whenever possible, work with radioactive material shall be carried out using trays lined
with disposable absorbent material.

When hand or clothing contamination is possible, protective gloves and clothing shall be
worn.

After handling unsealed radioactive material, hands shall be washed before leaving the
laboratory and clothes, shoes and hands should be monitored for contamination.
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10. Objects and equipment used in work with radioactive material shall not be used for other
purposes and shall be surveyed for contamination prior to removal from the laboratory.

Radiation Detection Equipment

The RSO makes annual arrangements for the calibration of the radiation detection equipment
mentioned below to ensure compliance with the University’s consolidated licence. All other
instruments used under the Queens University licence must also be calibrated annually by a
qualified service provider to ensure that the calibration is conducted in accordance with the CNSC
Application Guide - Appendix Z “Regulatory Expectations for Calibration of Survey Meters”. A
copy of all calibration records is kept and maintained within the Department of Environmental
Health and Safety.

Personal Dosimetry

Permits that use high energy beta or gamma isotopes have the following condition included in their
internal permit: Whole body dosimeters are required for all radioisotope handlers in the laboratory.
Wrist or Finger Monitors; Safety Glasses; Shielding Hand exposure to radiation should be
determined where quantities of 0.1 to 1 mCi of 32P is handled in a single vessel. Where quantities in
excess of 1 mCi are handled in a single vessel, wrist or finger monitors must be worn, and safety
glasses must be worn, and the radioisotope must be enclosed within a plastic shield which is at
least 6 mm thick.

Dosimetry badges are obtained through Health Canada. Badges are mailed directly to laboratory;
however, all reports are mailed to the RSO who maintains a campus wide database to track all
exposures. Copies of the reports are held by the Environmental Health and Safety department. The
RSO reviews all doses attributed to Queen's personnel on the Health Canada whole body dosimeter
"Exposure Reports".

Any quarterly dose received at or above 250 uSv in a given quarter triggers a full investigation
by the RSO. These investigations are documented and kept on file within the Environmental
Health and Safety department.

OSL dosimeters do not monitor low energy beta emission isotopes (e.g. *H, “C or “*Ca) therefore
workers using such isotopes may be required to submit biological samples;

Appendix 19 lists regulatory dose limits and Appendix 18 lists Radiotoxicity of Radioisotopes.

Purchasing Radioisotopes

All orders for radioisotopes will be approved and placed directly with the suppliers only by
authorized members of the Department of Environmental Health and Safety.
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In order to prevent delays and to keep the ordering as simple as possible, while at the same time
maintaining a system of control which the CNSC demands, investigators are requested to place
their orders in the following manner:

1. Place orders through the Queen’s acQuire e-procurement system.

Permit number must be included in the requisition under the comments section.

3. Under the general section of the purchase requisition, select the check box “Do Not Send PO
to Vendor”.

4. Select category Lab supplies, radiochemicals.

5. Once the purchase requisition is received, the RSO determines if the university is licenced
for the isotope, and if the current requested activity of the isotope plus the current inventory
of the particular isotope at the university is less than the maximum permissible activity of
the particular isotope on the licence. This inventory information is found in the university
radioactive material database that is maintained by the RSO. The RSO approves or denies
the requisition request in acQuire. If the maximum permissible activity of the isotope is
exceeded, the requested order is denied and an amendment to the licence may need to be
requested by the RSO.

6. If approved, suppliers will be asked to deliver directly to the investigator's department and
to forward invoices to the Purchasing Department.

7. Arrangements for payment will be made directly between the purchaser and the Purchasing
Department.

8. Confirmation of the order is provided to the ordering party and an expected time of
delivery is also provided.

9. Notification of the radioisotope’s arrival is given to the RSO once it (they) is (are) received at
its destination at Queen’s.

10. RSO adds the isotope to the official Queen’s University radioisotope inventory.

Receipt of Packages

The proper method of receiving packages is taught in the University’s Radiation Safety Training
Course. For a review of the method and package labelling see Appendix 20.

Transferring Radioactive Materials

If you wish to acquire a nuclear substance or radiation device from any location here at Queen's or
from a location outside the university, first contact the Radiation Safety Officer (RSO) to ensure that
the appropriate permit is in place, and that the central radiation inventory is adjusted
appropriately.

The RSO maintains Transportation of Dangerous Goods - Class 7 certification at all times and must
be involved in all radioactive transfers occurring internally as well as nuclear material or radiation
devices going to or from other institutions.

The RSO strictly adheres to the "Packaging and Transport of Nuclear Substances Regulations, 2015"
and "IAEA Safety Standard: Regulations for Safe Transport of Radioactive Material, 2018 Edition"
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when packaging, shipping, or transporting nuclear substances or radiation devises. Internal
Radiation Protection Program procedure SOP-RADIATION-05 also describes the TDG-Class 7
shipping steps in detail.

All transfer records are kept and maintained within the Department of Environmental Health and
Safety.

Record Keeping

All records and reports must be available for inspection at the site. All records and reports required
under the regulations will be completed, maintained and kept in accordance with the CNSC
regulations and provided to the CNSC upon request.

Records may not be disposed of until permission has been received from the RSO. The RSO must
give the CNSC a 90-day notice prior to disposal of prescribed records.

Inventory

Each permit holder must designate people in the laboratory who are authorized to place orders
with online ordering system. The only people at Queen’s who are permitted to approve purchase
orders through the on-line ordering system and to order radioisotopes from suppliers, are the
personnel within the Department of Environmental Health and Safety. All suppliers receive a letter
from the RSO included with the University’s licence, stating the only people able to place a
radioisotope order on behalf of Queen’s University.

When a radioactive order is placed within the aQuire purchasing system, the following is verified:
the isotope is allowed under the licence, permit restrictions and the possession limit and annual
limit have not been surpassed.

The RSO is involved in all radioisotope purchases, transfers and disposals at Queen’s and
maintains a database showing all nuclear substances coming into, moving within, or leaving the
university. The inventory information collected by the RSO allows his to ensure the university’s
inventory does not exceed CNSC licence limits.

Inventory records must be kept using the standard Inventory Form (Appendix 9).
1. One record is required for every vial of isotope ordered.
2. Forms must be filled out upon receipt of product.
3. A copy of the purchase order, packing slips, Transport of Dangerous Goods documents and
any other documents associated with the order must be attached to the inventory form.
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Flow Sheets

The entire record-keeping process is linked to the development of a flow sheet. The flow sheet
details the step-wise destinations of the radioisotope, beginning with the amount of product used
and ending with an accurate record of the waste(s) produced.

A flow sheet must be developed and kept for each and every procedure that is to be carried out in
the laboratory.

In most cases the protocol will have to be investigated only one time in a step-wise basis so that the
flow sheet can provide a record of the movement of isotopic activity through the procedure. Direct
measurements (printouts must be kept) should be made of the activity of all side and end
products and must be detailed in writing. Where appropriate, manufacturers specifications for
percentage of incorporation may be used, however, direct measurements are generally more
accurate.

Examples of flow sheets are provided (Appendix 10).

Waste Logs

Waste logs must be kept to detail all wastes disposed of via Environmental Health and Safety.

1. Separate logs should be made for individual bags of waste.
Information contained in the waste log should be cross-referenced with information from
the flow sheet.

3. Logs must be sufficiently detailed so that the activity of the contents of any given bag of
waste can be accurately demonstrated.

High Level Lab Exit Logs

To ensure that contamination is not spread from high level radioisotope laboratories a record of
contamination checks upon exit is required (Appendix 15).

Disposal of Radioisotopes

Radioactive material is the responsibility of the holder of the permit while it is in his or her
possession. The methods for radioactive waste disposal will be outlined specifically on the permit.

All radioactive waste is disposed of via the Department of Environmental Health and Safety.

All permit holders will keep up-to-date records of the purchases, uses, storage, and disposal of all
radioactive material used in their laboratories. (see section on Record Keeping for details).
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Wastes shall be handled as follows:

1.

radioisotopes with short half lives must be safely stored until they can be disposed of as
required. Spreadsheets are available on the EH&S website to calculate the decay of certain
isotopes stored as aqueous waste.

other radioisotopes must be safely stored until they are disposed of by an approved method.
Environmental Health & Safety has a limited storage space. Please ask the RSO to arrange
for the use of this storage space.

General Radioactive Material Disposal Methods

Laboratory personnel will package dry waste and/or scintillation solvent in such a way to
prevent contamination to handlers and will ensure that the activity measured at surface is
less than 0.1 mSv/hr gamma or 1 mSv/hr beta (1 mSv=100 mrem).

Fill out the approved disposal tag (yellow) and attach one to each package to aid in
identification. Contact the RSO if you require yellow disposal tags.

When radioactive wastes that cannot be dealt with by methods outlined above, the permit
holder is responsible for ensuring that wastes which may be hazardous apart from their
radioactivity can be disposed of safely and in accordance with any regulation governing the
disposal of such substances.

i.  The presence of these wastes should be brought to the attention of the RSO.

ii.  All waste material should be packaged carefully for disposal and should not present
a hazard to anybody who may handle the containers (e.g. articles such as broken
glass and used syringes must not be able to puncture the package).

Dry solid wastes originating in the laboratory consist of a wide variety of combustible and
non combustible materials. All solid waste must be disposed of through the Department of

Environmental Health & Safety.

Aqueous radioactive waste must be stored in a separate secure container.

Follow the Disposal Procedures in Appendix 11.

All open source radioactive waste disposed of at Queen’s University by EH&S personnel or by
licenced disposal contractors is logged within the radiation files of the Environmental Health and
Safety Department. The RSO monitors all radioactive disposals made and compares the totals
against the limits set within the University's licence.
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All sealed source radioactive disposals at Queen’s are made under the observation of the RSO and

are carried out through the university's hazardous material disposal contractor who holds a licence
with the CNSC.

Flammable Liquid Radioactive Wastes

A significant proportion of flammable liquid radioactive wastes produced on campus has been
liquid scintillation solvents. Although the radiation health hazard from these solvents is minimal
they do present other hazards common to organic solvents. Scintillation liquid shall be disposed of
according to Appendix 11.

Animal Carcasses

Animal carcasses containing radioisotopes may be disposed of as:

1. non-radioactive carcasses, provided that the activity per kilogram of body weight is less
than one scheduled quantity as shown in Appendix 4. After appropriate labelling as
radioactive carcasses, the animals containing radioisotopes may be taken from the secure
place and disposed of through the normal system.

2. carcasses containing short lived radioisotopes shall be placed in sealed plastic bags and
stored in a refrigerated secure place in the laboratory until the levels of activity permit
disposal as non-radioactive carcasses.

3. carcasses containing radioisotopes with longer half-lives at levels greater than one

scheduled quantity per kilogram are to be stored in a refrigerated secure place until
arrangements can be made with the RSO for their disposal.
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Contamination Control

All laboratory areas where radioisotopes in use must be monitored at least weekly for removable
surface contamination and records must be kept of the results. Both positive and nil readings must
be recorded. If the removable contamination is greater than either 3 times background or 3 Bq/cm2
averaged over an area not exceeding 100 cm2 then the surfaces must be decontaminated and
remonitored.

Wipe tests must be used for low energy radioisotopes such as H-3, C-14, S-35, Ca-45, I-125. An
appropriate survey meter may be used for more energetic radioisotopes such as P-32 & Na-22.

Wipe tests must be done if both low and high energy radioisotopes are being used.

Contamination monitoring is required only if radioisotopes are in use. Please indicate periods of
inactivity on your contamination control log.

A general description of the requirements for monitoring contamination is provided below.
Follow the detailed procedure for monitoring contamination (Appendix 12).

Open Sources

All laboratories must be monitored weekly for removable surface contamination when open source
radioisotopes are in use. A written record of results will be maintained by the permit holder.
Monitoring systems will include either direct methods or indirect methods or both.

Sealed Sources

Leak testing of sealed sources is required under CNSC regulations to ensure that a sealed source
has not developed defects, has been damaged or has degraded so as to present an unrecognized
radiological risk to persons using or working near the source.

Only Queen's University staff specifically trained to do sealed source leak testing by the Radiation
Safety Officer are permitted to conduct these tests in accordance with CNSC REGDOC 1.6.1
“Licence Application Guide, Appendix AA: Regulatory Expectations for Leak Testing Sealed
Sources”. An example of a sealed source leak test certificate can be found in Appendix 13.

Sealed Source Regulatory Requirement:
The regulatory requirement to conduct regular leak testing of sealed sources, including their

frequency and detection level, is specified in section 18 of the Nuclear Substances and Radiation
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Devices Regulations and in section 19 of the Class II Nuclear Facilities and Prescribed Equipment

Regulations:

“(1) Every licensee who possesses, uses or produces either a sealed source containing 50 MBq or
more of a nuclear substance or a nuclear substance as shielding shall, at the following times,
conduct leak tests on the sealed source or shielding using instruments and procedures that enable
the licensee to detect a leakage of 200 Bq or less of the nuclear substance:

(a)

(b)
()

(e)

(f)

where the sealed source or shielding is used after being stored for 12 or more
consecutive months, immediately before using it;

where the sealed source or shielding is being stored, every 24 months;

where an event that may have damaged the sealed source or shielding has occurred,
immediately after the event; and

in all other cases,

