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INTRODUCTION 
 
This revision of the Manual of Radiation Safety Policies and Procedures, approved by the 
Radiation Safety Committee (RSC) supersedes all other revisions. It also supersedes and 
takes precedence over any memoranda, notices or condensed versions issued prior to the 
date of issuance of this manual.  

In this manual are the policies and standards for work with radioactive material at VA 
San Diego Healthcare System (VASDHS). 

These radiation safety policies meet or exceed regulatory requirements of the Nuclear 
Regulatory Commission (NRC). 

The requirements of this document apply to all personnel working with radioactive 
material at VASDHS facilities located at 3350 La Jolla Village Drive, San Diego, 
California. 

 

 
Revised January 2010 – NOTICE 
 
This manual contains definitions and concepts taken from the Code of Federal 
Regulations (CFR), specifically, Title 10 CFR Parts 19, 20, 30-33, 35, and 71 as well as 
Title 49 CFR Parts 100 to 177. The above referenced regulations, as well as other 
regulations applicable to the use of radioactive material, are available at the Radiation 
Safety Office and through the NRC. Changes to these regulations may require 
corresponding changes to this manual.  
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SECTION 1: ADMINISTRATION AND OVERSIGHT OF THE   
                          RADIATION SAFETY PROGRAM 
 
The VA San Diego Healthcare System (VASDHS) executive management has 
established a Radiation Safety Committee (RSC) and a Radioactive Drug Research 
Committee (RDRC) to oversee, with the assistance of the Radiation Safety Officer 
(RSO), the use of all sources of ionizing radiation for all uses. The RSC is to give proper 
and continuing recognition to problems relating to all potential radiation hazards 
resulting from activities performed at VASDHS. The RSC is further charged with 
establishing and maintaining appropriate procedures for the use, care and control of all 
sources of ionizing radiation within all VASDHS facilities. This is to ensure compliance 
with existing requirements and is to afford a maximum degree of protection to VASDHS 
personnel, patients, visitors, and the general public from radiation hazards arising out of 
the use of radioactive materials and radiation generating devices, such as x-ray machines.  

Policies developed by the RSC regarding the use of radioactive material are documented 
in this Radiation Safety Manual. Any work performed with radiation generating devices 
must be performed in accordance to all applicable federal regulations and VA and 
VASDHS policies. 

The responsibility for ensuring that approved procedures are carried out, including the 
rules and regulations regarding radiation safety, is assigned to the RSO. The RSO is 
responsible for identifying radiation safety problems; initiating, recommending, or 
providing corrective actions; and verifying implementation of corrective actions. Other 
duties of the RSO are enumerated in Section 3 of this manual. 

ADMINISTRATIVE ORGANIZATION FOR RADIATION SAFETY 
Director 
Associate Director 
Chief, Environment, Health and Safety 
Radiation Safety Officer 
Radiation Safety Staff 

RADIATION SAFETY COMMITTEE 
The RSC consists of approximately nine members (including a chairperson) 
appointed by the Director, who has ultimate authority for the safe use of sources of 
ionizing radiation.  The Committee membership includes individuals who have broad 
research and/or clinical experience in the use of sources of ionizing radiation, the 
RSO, a physician identified as an authorized user, a representative from executive 
management and a representative of the Nursing Service. The Director may appoint 
alternate members to take the place of those members unavailable to attend a meeting 
with the exception of the RSO. Both, the RSC Chair and the RSO have stop-work 
authority and direct access to the Director. 
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RADIOACTIVE DRUG RESEARCH COMMITTEE 
 
The RDRC meets quarterly to review, comment on, and approve all research 
protocols involving the administration of radioactive drugs to human subjects.  

The Director also appoints the RDRC chairperson and members. These appointments 
must be in accordance with 21 CFR 361.1. 
 
Applications must be made to the RDRC for non-routine human uses of unsealed 
radioactive material or radiation. After initial review by the RSO, applications are 
evaluated by the RDRC. 

 
Radioactive drug research applications must also be submitted to the appropriate 
UCSD Institutional Review Board (IRB) for approval if required by the FDA and 
VASDHS Research and Development (R&D) Committee.  
 
The UCSD Human Research Protections Program (HRPP) exists to promote high 
quality, ethical research.  HRPP does this by serving as the advocate for the rights 
and welfare of persons who participate in research programs conducted by UCSD and 
VASDHS researchers. The HRPP office assists researchers in complying with all 
applicable policies regarding experimentation involving human subjects, and 
oversees the review and conduct of research conducted by federally registered IRBs.  
 
The R&D Committee is responsible for maintaining high standards throughout the 
R&D program.  These standards include those assuring the scientific quality of 
research projects, protection of human subjects in research, safety of personnel 
engaged in research, and animal welfare.  No research may be undertaken without 
R&D Committee approval. 
 
All approved applications are subject to periodic review by an IRB, RDRC and R&D 
Committee. 
 

RSC SUBCOMMITEE ON HUMAN EXPOSURES 
 
A Radiation Safety Subcommittee on Human Exposures (RSSHE), consisting of at 
least three members of the RSC, has been established by this committee to review and 
approve the administration of radiation (x-rays and radioactive drugs not covered by 
the RDRC) to human subjects in support of research. This subcommittee delegates 
authority to the RSO to perform expedited reviews and approve protocols that are 
simple and/or involve low radiation doses to human subjects.
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SECTION 2: RESPONSIBILITIES AND DUTIES OF THE RSC 
 
The RSC meets at least semiannually to review the performance of the Radiation Safety 
Program and discuss issues relating to the safe and compliant use of sources of ionizing 
radiation at VASDHS. A quorum consists of not less than one half the RSC members and 
must include the RSO and a representative from executive management. Issues discussed 
may include, but are not limited to, activities of the Radiation Safety Program, Permit 
Holders with an excessive number of deficiencies, and proposed changes in policy. Other 
items are discussed as necessary. The responsibilities and duties of the RSC are listed 
below. 

Responsibilities 
The RSC must: 

1. Ensure procedures for the use, and care of sources of ionizing radiation within the 
facility are established and maintained and that these procedures are in accordance 
with all applicable regulations and policies. 

2. Ensure that the RSO effectively administers the Radiation Safety Program to ensure 
that all use of sources of ionizing radiation is accomplished safely and in 
accordance with all applicable regulations. 

Duties 
The RSC must: 

1. Be familiar with all pertinent NRC and other regulations, the terms and conditions 
of the institution’s broadscope VHA radioactive materials permit (VHA RAM 
Permit), and the information submitted in support of the request for the permit and 
its amendments. 

2. Ensure the training, experience, and qualifications of all prospective radioactive 
material Permit Holders is appropriate to enable them to perform their duties safely 
and responsibly. 

3. Monitor the facility’s ALARA program to ensure individual and collective doses 
are maintained as low as is reasonably achievable. 

4. Establish a table of investigation levels for occupational radiation exposures which 
when exceeded will initiate an investigation and consideration of corrective action 
by the RSO. 

5. Ensure that individuals whose duties may require them to work in the vicinity of 
radioactive material (i.e., Security, and Housekeeping personnel) are instructed at 
least biennially. 

6. Ensure that the Radiation Safety Program is reviewed at least annually to determine 
that activities are being conducted safely and in accordance with applicable 
regulations as well as terms and conditions established in the VHA RAM Permit.  
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7. Review diagnostic and therapeutic radioactive material quality assurance 
information on a quarterly basis to ensure that administrations are conducted in 
accordance with NRC regulations as well as terms and conditions of the VHA 
RAM Permit. 

8. Review and determine the adequacy of remedial actions taken to correct any 
deficiencies identified in the Radiation Safety Program. 

9. Review and determine the adequacy of corrective or disciplinary actions imposed 
upon Permit Holders with an excessive number of deficiencies noted during 
laboratory audits. 

10. Maintain written records of all committee meetings (including members present), 
documenting actions, recommendations, and decisions. 

11. Ensure that the VHA RAM Permit is amended, when required, prior to any changes 
in facilities, equipment, policies, procedures, radioactive material, possession limits 
and personnel, as specified in the radioactive materials permit. 

12. Ensure that any work performed with radiation generating devices is performed in 
accordance to all applicable VA policies and federal regulations. 

13. Receive concurrence in writing from executive management and the RSO for all 
committee actions.
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Responsibilities 

The RSO must: 

1. Implement measures to ensure that safe radiological working conditions are 
established and maintained for all VASDHS personnel, patients, visitors, and the 
general public. 

2. Implement measures to ensure compliance with all pertinent regulations and 
policies. 

3. Fulfill the duties of the RSO as described in all sections of this manual. 

Duties 

The specific duties of the RSO include the following: 

1. The RSO is a member of the RSC and must present to that Committee applications 
of individuals wishing to use radioactive material.  The RSO must also make 
recommendations concerning the applications. In making these recommendations, 
the RSO must consider: analysis of qualifications and training of the applicant, the 
appropriateness of the radioactive material and quantities, analysis of the laboratory 
equipment and procedures, the expected controls that will be needed, the possible 
need for written procedures and hazard analysis, the need for record keeping of use, 
surveys, disposal, inventories, and other essential information. 

2. The RSO has the authority to temporarily grant or cancel any individual's permit to 
use radioactive material.  The RSO will refer such actions to the RSC for final 
decision. 

3. The RSO has the authority to "clear the area" in the event of a radioactive material 
spill of whatever nature and to further restrict reentry until such time as the hazard 
is removed or reduced to a safe level.   

4. The RSO has the authority to require the use of personnel monitoring equipment 
(e.g., thermoluminescent dosimeters) in those cases that he deems necessary and 
require the use of protective apparel. 

5. The RSO or his designee must function as a controlling agent for all radioactive 
material used throughout the facility.  His function in this regard is to ensure 
radioactive material shipments are checked for contamination, leakage, breakage, 
etc.; prevent persons working within the facility from obtaining radioactive material 
without proper authorization; and ensure proper record keeping as required by 
applicable regulations. 

6. The RSO is designated the official representative of VASDHS to the various 
governmental bodies and agencies at all levels with regard to radioactive material 
use. 

7. The RSO or his designee acts for VASDHS to arrange for shipment of radioactive 
waste, as needed, to a suitable receiving agent. 
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8. The RSO will implement measures to ensure that radioactive material use and 
storage areas are properly supervised. 

9. The RSO will provide consulting service concerning radiation hazards and safe 
working procedures to all employees whose duties necessitate the handling of 
radioactive material and/or working near radioactive material use areas. 

10. The RSO regularly briefs executive management on the kinds of radioactive 
material being used, employee involvement and exposure to radiation, regulatory 
requirements, potential radiation safety problems, and the ALARA program. 
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SECTION 4: RESPONSIBILITY OF RADIOACTIVE MATERIAL  
                          PERMIT HOLDERS 
 
A radioactive materials use permit holder (Permit Holder) is defined as any Principal 
Investigator authorized to use radioactive material in a research program. Principal 
investigators must obtain approval from the RSC prior to performing any research with 
radioactive material. The use of radioactive material at VASDHS is restricted to Permit 
Holders and their approved staff. This authorization is indicated by the issuance of a 
permit specifying the name of the Permit Holder, the room(s) in which radioactive 
material may be used, the radioisotope(s) to be used, and the maximum quantity of each 
isotope permitted to be held by that Permit Holder at any given time. 

Permit Holders are responsible for the safe use of all radioactive material obtained under 
their permit or used in the laboratory space assigned under their permit. Permit Holders 
are also responsible for ensuring that all applicable regulations and VASDHS policies are 
followed at all times.  

Permits are issued by the RSO on behalf of the RSC. Prospective Permit Holders must 
complete and submit an application package to the RSO, who will review the materials 
and submit them to the RSC for consideration. An application package includes, 

• A copy of the Principal Investigator’s curriculum vitae; 

• Completed In Vitro and/or Animal Use form (VARSO 1000 or 1010, respectively) 

Applicants must have at least 40 hours of training and experience (T&E) in safe handling 
of radioactive materials. At least 8 hours must be from formal VASDHS instruction. This 
instruction should cover the following subjects:  

• Principles and practices of radiation protection,  

• Radioactivity measurements, monitoring techniques and instrumentation,  

• Mathematics and calculations basic to the use and measurement of radioactivity, and  

• Biological effects of radiation.  

Personnel not meeting the 40-hour T&E requirement must work under an approved 
Permit Holder to gain experience prior to receiving their own permit. Permit Holders who 
are physicians using radioactive material for patient treatment must meet other 
requirements that are described in greater detail in Section 20 of this manual. 

If a Permit Holder will be absent from his/her laboratory for a prolonged period of time 
(in excess of four consecutive weeks) he/she must designate an alternate person to 
assume responsibility for their permit during their absence. The alternate must be a 
person approved by the RSC as a Permit Holder. In the absence of a designated alternate, 
the permit must be inactivated, all radioactive material collected for storage or disposal, 
and the laboratory space closed out radiologically (surveyed and all radiological signs 
removed). Other specific responsibilities of Permit Holders are noted below. 

 

It is the responsibility of all Permit Holders to: 
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1. To amend their permits for any changes in laboratory space, radionuclide(s) to be 
used,  maximum on hand or single order activities, or chemical form of radioactive 
material to be used prior to commencing a new experimental protocol. 

2. Notify Radiation Safety of the completion of an experiment or plans to terminate 
the use of radioactive material at VASDHS. Such notification must be made at least 
four weeks before leaving the facility. The RSO has authority to terminate Permits 
for laboratories that remain inactive (do not perform any work with radioactive 
material) for more than 2 years. 

3. Ensure that surveys for radioactive material contamination are performed and 
documented as required when radioactive material is in use and that these surveys 
are performed with the appropriate instrumentation. Research laboratories are 
required to document weekly or monthly surveys. The frequency of survey 
documentation is based on the toxicity classification and the levels of radioactive 
material handled at any one time as shown in the table below: 

 
Toxicity 
Classification  

Sample Radionuclides Monthly Survey Weekly Survey 

High 45Ca, 125I, and 131I < 100 μCi (3.7 MBq) > 100 μCi (3.7 MBq) 
Moderate 14C, 18F, 32P, 33P, 35S,  

51Cr, and Co57 
< 1000 μCi (37 MBq) > 1000 μCi (3.7 MBq) 

Low 3H and 99mTc < 10,000 μCi (370 MBq) > 10,000 μCi (370 MBq) 
 

Most research laboratories at VASDHS are required to document surveys on a 
monthly basis. These surveys should be performed on or just after the last day of use, 
and before the end of the month. If a laboratory does not use radioactive material in a 
given month, no survey is required for that month, but a NO USE entry should be 
documented in the laboratory’s survey records. 

4. Inform all employees of potential health hazards as well as the safeguards being 
used to prevent adverse exposures. 

5. Ensure that all employees who have been provided a radiation dosimeter: 

• Wear their dosimeter when working with radioactive material; 

• Return their dosimeter in a timely fashion when requested; 

• Wear their dosimeter only when being exposed to ionizing radiation at 
VASDHS. 

6. Ensure that personnel using greater than 1,000 μCi (37 MBq) of radioiodine or 
80,000 μCi (2.96 GBq) of H-3 are available for bioassay when required by the 
Radiation Safety Office. 

7. Ensure compliance with possession limits by properly inventorying radioactive 
material and disposing of radioactive waste and contaminated items. In addition, 
ensure that updated inventories are submitted to Radiation Safety when requested. 

8. Ensure that all radioactive waste is delivered to Radiation Safety for disposal. All 
waste must be in suitable sealed containers and labeled with a completed waste tag. 
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Radioactive waste is NEVER to be left unattended in hallways. Liquid radioactive 
waste may NOT be disposed of via laboratory sinks unless specifically authorized 
in writing by the RSO. 

9. Ensure that radioactive material is secured from unauthorized access or removal via 
physical security (e.g., locked cabinet, drawers, refrigerators doors, etc.) and/or via 
visual security (e.g. approved radioactive material users monitor use and storage 
areas). 

10. Notify Radiation Safety of the acquisition of any equipment containing radioactive 
sealed sources. Examples of such equipment are analytical balances, liquid 
scintillation counters, and gas chromatographs.  

11. Develop and review procedures to ensure that all radiological work is conducted 
safely. 

12. Notify Radiation Safety of any prolonged absences (in excess of four consecutive 
weeks) and designate an alternate Permit Holder for this period. 

13. Notify Radiation Safety immediately in the event of any radiological emergencies 
such as spills of radioactive material, contamination of laboratory personnel, or the 
loss of radioactive material. 

14. Ensure all radioactive material users have received radiation safety training prior to 
commencing work with radioactive material and that they complete refresher 
training. 

15. Administer and enforce radiation safety rules and regulations in all areas within the 
scope of their authority.  

16. Ensure that each researcher properly controls any contamination in his/her work 
area and that appropriate surveys are performed when work has been completed. If 
contamination above established limits is detected routinely, the researcher must 
inform the Principal Investigator and the RSO and decontaminate the area. 

 

Permit Holders who fail to carryout their assigned responsibilities and duties jeopardize 
VASDHS’s ability to utilize radioactive material. Such failure will not be tolerated.   
Non-compliant Permit Holders may be subject to temporary or permanent revocation of 
their authorization to use radioactive material. Specific policies relating to this subject are 
documented in Section 5 of this manual.  
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SECTION 5: POLICY FOR IDENTIFYING AND ADDRESSING  
                          DEFICIENCIES 
 
Radiation Safety performs periodic laboratory audits to ensure compliance with 
applicable regulations and the policies set forth in this manual. Deficiencies of 
requirements will be addressed by the policies of this manual. Radiation Safety 
recognizes that specific circumstances and severity of deficiencies call for different 
corrective or, if necessary, disciplinary actions. 

This policy applies to all personnel using radioactive material at VASDHS. 

Policy 
1. Deficiencies may be noted at any time. Reporting of deficiencies is not limited to 

formal audits. 

2. Deficiencies may be corrected on the spot by the person noting them if appropriate. 
Although no notice of such deficiencies may be issued in these circumstances, the 
Permit Holder must be notified. 

3. Deficiencies will be counted against the specific room in which they were noted 
and will be charged against the permit under which that room is listed. Deficiencies 
that take place in unauthorized laboratory spaces will be charged against the Permit 
Holder responsible for the research being performed. Deficiencies noted in common 
areas (e.g., corridors, equipment rooms, etc.), unauthorized areas, or in laboratory 
space that does not belong to a radioactive material user will be charged against the 
permit under which the radiation worker is listed or under which the radioactive 
material was ordered, as appropriate. 

4. All memoranda of deficiency must be approved by the RSO prior to issuance to 
Permit Holders. 

5. Upon receipt of a deficiency memorandum, the Permit Holder must provide a 
written response to the RSO within 10 working days. This written response must 
provide a brief description of the circumstances that lead to the deficiency and 
identify the actions that will be taken to prevent recurrence. If the Permit Holder 
feels the deficiency cited was issued in error or that there were mitigating factors, 
the deficiency may be contested to the RSO, who will decide whether or not to 
withdraw it. All communications with the Permit Holder will be retained in the 
Permit Holder’s file, where they will be available for review by the RSC upon 
request. Permit Holders who do not provide a written response within 10 working 
days will be referred to the RSC chair for further action. 

6. Any Permit Holder receiving more than two memoranda of deficiency in any 12-
month period will be subject to further review and possible disciplinary action. In 
these instances, the RSO will notify the Permit Holder, conduct a review to 
determine root causes for deficiencies, and require the Permit Holder to respond in 
writing, detailing corrective actions. The RSO will then refer the matter, along with 
his recommendations, to the RSC chair for him to review. If the RSC chair deems 
that the actual or proposed corrective actions are adequate, no further action will be 
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taken and the RSC will be informed of the case at its next regularly scheduled 
meeting. If, however, the RSC chair deems that disciplinary action may be 
warranted, he/she will refer the matter to the entire RSC.  If warranted, the Permit 
Holder may be required to appear before the RSC. Disciplinary actions will be 
intended to discipline the Permit Holder or the responsible party for repeated 
deficiencies or for particularly flagrant or egregious violations of regulations or 
radiation safety practices. A list of possible corrective and disciplinary actions is 
included below. 

7. In the case of particularly willful, flagrant, or egregious violations of regulatory 
requirements, radiological safety requirements, or health and safety practices, the 
RSO may immediately suspend a radioactive material permit and all work under it. 
Such suspensions will be immediately referred to the RSC chair for concurrence. If 
the RSC chair agrees with the suspension, the RSC will determine subsequent 
actions to be taken. If the RSC chair does not concur with the suspension, the 
Permit will be reinstated immediately. Upon completion of all corrective or 
disciplinary actions, the RSO will perform a follow-up audit of all spaces listed 
under the Permit in question to verify compliance with all required actions, 
regulations, and standards. Following this inspection, the RSO will recommend 
restoration of the Permit and resumption of radiological work. 

8. Following Permit restoration, audits will be performed monthly for a three-month 
probationary period, after which the normal audit periodicity will resume. 

9. Further deficiencies noted during this probationary period will result in a 
recommendation for additional corrective or disciplinary actions. 

Examples of Laboratory Deficiencies 
1. Loss of security or control of radioactive material 
2. Eating, drinking, or food storage in radiologically posted laboratory space 
3. Use of radioactive material by unauthorized personnel 
4. Use of radioactive material in an unauthorized laboratory or room 
5. Removable radioactive contamination in excess of 2000 dpm/100 cm2 in any area 

(200 dpm/100 cm2 for radioiodines) 
6. Unauthorized receipt, transfer, or shipment of radioactive material 
7. Loss of radioactive material 
8. Evidence of internal exposure to radioactive material resulting from abnormal 

incidents 
9. Failure to wear required radiation dosimetry 
10. Radioactive material in non-radioactive waste containers 
11. Evidence of the disposal of liquid radioactive waste into laboratory sinks 
12. Persons using radioactive material while his/her laboratory is under suspension 
13. Unlabeled contaminated laboratory equipment 
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14. Failure to wear proper personal protective equipment (e.g., lab coat, gloves, etc.) 
15. Failure to participate in required bioassay programs (if appropriate) 
16. Failure to perform and document weekly or monthly radioactive contamination 

surveys during months in which radioactive material was used 
17. Pipetting by mouth 
18. Survey meter out of calibration or use of inoperable survey meter 
19. Incorrect documentation of radioactive material inventory 
20. Improper waste segregation 
21. Failure to use proper radiological survey techniques 
22. Poor radiological housekeeping 
23. Improper use of a fume hood, absorbent pads, or bench covers not used in 

radiological work or storage areas 
24. Failure to remove or obliterate radiological symbols from empty containers 
25. Failure to report a radiological incident (e.g., spill, skin contamination, loss of 

radioactive material, etc.) to Radiation Safety within 2 hours of its occurrence 
26. Failure to take appropriate immediate actions in the event of radiological 

emergencies such as spills or skin contamination incidents 
27. Any other activities that violate NRC regulations or the provisions of the referenced 

documents. 

Examples of Possible Recommended Corrective or Disciplinary Actions 

1. Temporary suspension of an individual’s authorization to use radioactive material 

2. Permanent suspension of a specific individual’s authorization to use radioactive 
material 

3. Mandatory refresher training for personnel listed under a specific permit 

4. Suspension of authorization to order radioactive material under a specific permit for 
various periods of time up to two months 

5. Suspension of radioactive material use permit for periods of time up to one year 

6. Complete revocation of radioactive material use permit and the ability of specific 
individuals to use radioactive material under any other permit at VASDHS  
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SECTION 6: RADIATION DOSE LIMITS 
 
The NRC specifies dose limits for radiation workers (occupational) and the general 
public (non-occupational).  These dose limits do not apply to patients or human subjects 
exposed to ionizing radiation during x-ray examinations, radiation therapy or from the 
administration of radioactive materials for research purposes. 

6.1 Occupational Dose Limits for Adults 
1.  The annual limit is the more limiting of 

• the total effective dose equivalent being equal to 5 rem (50 mSv); or  

• the sum of the deep dose equivalent and the committed dose equivalent to 
any individual organ or tissue (other than the lens of the eye) being equal 
to 50 rem (500 mSv). 

2.   The annual limits to the lens of the eye, to the skin, and to the extremities are 

•  an eye dose equivalent of 15 rem (150 mSv), and  

•  a shallow dose equivalent of 50 rem (500 mSv) to the skin or to any        
extremity.  

The determination of deep, shallow, and internal dose is estimated by procedures 
presented in 10 CFR Part 20. 

These limits must be reduced by the amount of the occupational dose that an 
employee may have received at a previous place of employment. 

6.2 Radiation Exposure During Pregnancy 
With regard to the radiation worker who declares (defined under 10 CFR 20.1003 as a 
woman who has voluntarily informed her employer, in writing, of her pregnancy and the 
estimated date of conception) her pregnancy, VASDHS is committed to ensuring that the 
exposure of the embryo/fetus to ionizing radiation is kept as low as reasonably 
achievable (ALARA) and less than the following exposure limits set by VASDHS and 
the USNRC 

Exposure Limits for Embryo/Fetus and Declared Pregnant Worker 
 
VASDHS……< 40 mrem (0.4 mSv) per month and 400 mrem (4 mSv) over the entire pregnancy 
USNRC……..500 mrem (5 mSv) over the entire pregnancy, fairly uniformly distributed 
 
Please refer to the attachments for more information regarding the radiation worker 
pregnancy declaration policy and procedure. 

6.3 Occupational Dose Limits for Minors 
The annual occupational dose limits for minors is 10% of the annual occupational 
dose limits specified for adult workers in Section 6.1. 
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6.4 Determination of Internal Doses 
The Annual Limit on Intake (ALI) is the basis for estimating the dose of radiation 
from internally deposited radioactive material. Briefly, an estimate is made of the 
amount of a given radioactive material in the employee’s body by testing urine, or 
directly monitoring a person with a radiation detector. This process is called 
bioassay. Based on the bioassay results, a dose is determined by Radiation Safety. 
All bioassay results must be reviewed by the RSO. 

The Derived Air Concentration (DAC) is used to determine the committed 
effective dose equivalent in cases where people are exposed to contaminated 
atmospheres. In cases where procedures may result in the production of a 
radioactive atmosphere, provision may be made to apply respiratory protective 
measures. The RSO will consider these conditions on a case-by-case basis, using 
the appropriate measures discussed in 10 CFR 20. 

When it is suspected that internal exposure (e.g., inhalation, ingestion, absorption, 
etc.) to radioactive material has occurred, the dose received will be calculated and 
compared to the ALI. 

Those individuals using more than 1000 μCi (37 MBq) of radioiodine or 80,000 
μCi (2.96 GBq) of tritium may require periodic bioassays. 

6.5 Planned Special Exposures 
VASDHS may authorize an adult worker to receive doses in addition to, and 
accounted for separately from, the doses received under the limits listed in 6.1 
above, provided each of the following conditions are satisfied: 

1.  Only in an exceptional situation when alternatives that might avoid a higher 
exposure are unavailable or impractical. 

2.  The exposure must be authorized in writing by the RSO before the exposure 
occurs. 

3.  Each worker involved is informed of the planned operation, the estimated 
doses, and associated potential risks and radiation levels, and instructed in 
measures to keep doses ALARA. 

4.  The RSO must assess prior dose according to federal regulations. 

5.  The RSO must not authorize a planned special exposure in excess of 5 rem 
(50 mSv) in a single year. This dose is in addition to the allowable annual 
exposure of 5 rem (50 mSv) in a calendar year. 

6.  The RSO must document the best estimate of the dose from the planned 
special exposure and inform the exposed individual within 30 days of the 
exposure. 

6.6 Radiation Dose Limits for Individual Members of the Public 
The dose in any area outside of a controlled area must not exceed 2 millirem (0.02 
mSv) in any one hour. The total dose to individual members of the general public 
must not exceed 100 millirem (1 mSv) with certain exceptions as approved by the 
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RSO, and in accordance with federal regulations. In addition to these specific 
radiation dose limits, VASDHS is committed to maintaining exposures as low as 
is reasonably achievable (ALARA). To this end, provided in the attachments is 
the VASDHS ALARA Program, which should be used by Permit Holders and 
approved users to minimize their occupational exposure to ionizing radiation. 
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SECTION 7:   PERSONNEL MONITORING 
 
7.1 Dosimeter Requirements 

Dosimeters are required for adults working with radioactive material who are 
likely to receive greater than 10% of the dose limits of Sections 6.1 and 6.2. 
Monitoring is required for minors likely to receive, in 1 year, from radiation 
sources external to the body, a deep dose equivalent in excess of 0.1 rem (1 mSv), 
a lens dose equivalent in excess of 0.15 rem (1.5 mSv), or a shallow dose 
equivalent to the skin or to the extremities in excess of 0.5 rem (5 mSv). 
Monitoring is also required for declared pregnant women likely to receive during 
the entire pregnancy, from radiation sources external to the body, a deep dose 
equivalent in excess of 0.1 rem (1 mSv). Due to the relatively low activities used 
in research laboratories at VASDHS, most radiation workers are not required to 
wear a dosimeter. Additionally, dosimeters are not required for radioactive 
material that emits beta radiation of such low energy that it cannot be detected by 
a dosimeter (e.g., H-3, C-14, and S-35). In general, only individuals performing 
more than five procedures per month involving more than 1000 μCi (37 MBq) of 
high-energy beta or gamma emitters (e.g., P-32, Cr-51, Co-57, and I-125) are 
usually issued dosimeters. 

VASDHS contracts with a vendor whose dosimetry service holds current 
personnel dosimetry accreditation from the National Voluntary Laboratory 
Accreditation Program (NVLAP) of the National Institute of Standards and 
Technology. This vendor is approved in the aforementioned accreditation process 
for the type of radiation included in the NVLAP Program that most closely 
approximates the radiation for which VASDHS personnel may be monitored. 

7.2 How to Obtain a Dosimeter 
Personnel requesting dosimetry must first complete required training. For specific 
training guidelines, contact Radiation Safety. Next, personnel must complete and 
submit to Radiation Safety a radiation dosimeter application form. If deemed 
necessary, Radiation safety may require personnel to complete a Radiation 
Exposure Profile for Radiation Worker Form (VARSO 2015). Radiation Safety 
may request a dose history from previous employers for personnel who have 
worked with ionizing radiation in the past. 

7.3 Wearing a Dosimeter 
Dosimeters are to be clipped to an article of clothing between the waist and 
shoulder level at the front of the torso (unless otherwise instructed for the type of 
dosimeter issued (e.g., finger ring/extremity dosimeter)). This location should be 
the area where the body is expected to receive the greatest exposure. When 
wearing a lead apron, the dosimeter must be worn at the collar level outside the 
apron. Arrangements may be made for another dosimeter to be worn under the 
apron. 

16 
 



7.4 Proper Use of Dosimeters 
Dosimeters are issued in accordance with federal regulations; therefore, 
dosimeters are a legal document, and as such, they must not be tampered with in 
any manner. Erroneous exposure readings caused by deliberate exposure may 
result in investigation by the NRC and remain part of a person’s permanent 
exposure record. 

Dosimeters issued are to be used to measure occupational exposure at VASDHS 
only. They may not be used at any other institution. They must not be worn while 
receiving medical or dental x-rays.  Dosimeters are not to be worn at home. No 
person is permitted to wear somebody else’s dosimeter at any time for any reason. 

7.5 Periodic Exchange 
Each group or series of dosimeters will have a designated person to handle their 
periodic exchange. Each exchange period, dosimeters are either hand delivered or 
mailed via intramural mail to the designated individual. This person will 
exchange the dosimeters and return the previous period’s dosimeters by the return 
date. The dosimeters are to be exchanged on the date of the new dosimeters or as 
near as possible to that date. Return the dosimeters by intramural mail if they will 
arrive by the return date; otherwise, hand deliver to Radiation Safety. 

7.6 Exposure Results 
Exposure results are received from the dosimeter company approximately 3-4 
weeks after the dosimeters are returned. Once this information is received, 
Radiation Safety reviews it to ensure that occupational doses are kept ALARA 
and within established limits. 

7.7 Radiation Dosimetry Reports 
At VASDHS, all personnel who are required to be monitored and receive at least 
100 mrem during a calendar year are provided an annual occupational dose report. 
This report is given to monitored personnel individually. Monitoring reports are 
also given to workers upon request. Radiation Safety notifies an individual 
immediately whenever current monitoring results exceed what is reasonably 
expected, considering the nature of the work being done. 

7.8 Misuse of Dosimeter 
Personnel must not wear dosimeters which have not been assigned to them. The 
participant number is a lifetime assignment and is not transferable to another 
person. If a dosimeter is lost or misplaced, a temporary dosimeter will be issued 
upon request. Any abnormal exposure should be reported, and a new dosimeter 
should be issued if the old dosimeter is damaged or misused in any way. 
Dosimeters should be kept away from heat and radiation when not in use. Also, 
they should not be left on lab coats where they could be accidentally 
contaminated with radioactivity, or left in rooms where they could be exposed to 
radiation. 
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7.9 Notification and Investigation of Exposures 
VASDHS has established the following Investigational Levels for individual 
occupational external radiation exposures, which, when exceeded, will initiate 
review or investigation by the RSO and/or the RSC.  These levels apply to the 
exposure of individual workers for each monitoring period: 

 
Exposed Organ or Tissue Level I (Notification) Level II (Investigation)
Total effective dose equivalent (For 
x-ray workers, effective dose 
equivalent is used) 

125 millirem (1.25 mSv) 400 millirem (4 mSv) 

Lens of the eye 375 millirem (3.75 mSv) 1200 millirem (12 mSv) 

Skin and extremities 1250 millirem (12.5 mSv) 4000 millirem (40 mSv) 

 

Except when deemed appropriate by the RSO, no action will be taken in those 
cases where an individual's dose is less than or equal to the values established for 
level I. For personnel receiving doses greater than level I, the RSO will review the 
dose of each individual exceeding this level and report the results of his/her 
reviews at the first RSC meeting following the quarter when the dose was 
recorded.  If such dose does not exceed level II, no further action is required 
unless deemed appropriate by the RSO.  The RSO will investigate, in a timely 
manner, the cause(s) of all personnel doses exceeding level II and, if warranted, 
take action.  A report of the investigation and actions taken, if any, will be 
presented to the RSC at its first meeting following completion of the 
investigation.  The details of these reports will be recorded in the Committee 
minutes. In cases where a worker's or a group of workers' doses need to exceed 
Level II, a new, higher Level II may be established on the basis that it is 
consistent with good ALARA practices for that individual or group.  Justification 
for a new level II will be documented. 

7.10 Other Dosimetry Services 
Other types of dosimeters are available for special needs (e.g., ring and wrist 
dosimeters). Routine analysis for internal exposure to radioactive material is 
available from Radiation Safety for users of H-3, I-125, and I-131. Other 
radionuclides may be monitored by special arrangement with Radiation Safety. 

7.11 Visitors 
The term “visitor” is used to designate all persons for whom personnel-
monitoring equipment is not provided on a routine basis, including employees, 
students, and consultants, as well as visitors from outside.  

If visitors, with the exception of building contractor personnel, expect to be in a 
radiation area from time to time for a period of four consecutive weeks or more, 
Radiation Safety should be notified by the Service concerned so that personnel-
monitoring equipment can be issued, if required. Employees of building 
contractors are expected to use visitor badges when necessary, even though they 
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may be expected to work onsite for several months. Contractors may wear their 
own dosimetry with the concurrence of Radiation Safety. 

7.12 Responsibility for Use of Dosimeters 
It is the responsibility of all individuals and supervisors to wear personnel-
monitoring equipment in accordance with the above policies and procedures. 
Supervisors must ensure compliance. It is the responsibility of all persons and 
supervisors to cooperate with Radiation Safety in an investigation of exposures 
when required. It is the responsibility of each individual to return his/her 
personnel-monitoring equipment to the appropriate place at the end of each 
workday. If a dosimeter is lost or damaged, Radiation Safety must be notified 
promptly. 

If an investigator decides that dosimeters are no longer needed, it is his/her 
responsibility to notify Radiation Safety in writing. If Radiation Safety agrees, the 
dosimeters will be terminated promptly. If an employee terminates employment 
with VASDHS or transfers to a different department, the investigator should 
notify Radiation Safety so that the employee’s dosimeter may be cancelled in a 
timely fashion. 

 

19 
 



SECTION 8: REQUIREMENTS FOR POSTING/LABELING LABS  
                          USING RADIOACTIVE MATERIAL  
 
8.1 Radioactive Material Areas: Posting and Labeling 

1.  A sign or label with the words “Caution- Radioactive Material” and the 
radiation hazard symbol must be placed on each door, refrigerator, or storage 
locker where radioactive material is used or stored. The sign or label must 
also be affixed to storage and waste containers, contaminated waste cans, 
hoods, and work areas.  

2.  Laboratory equipment and containers, including beakers, flasks and test 
tubes, pipetters, centrifuges, and so forth, must be labeled as described above 
when they contain or are used in handling radioactive material.  

3.  Containers holding radioactive material must be labeled with the words 
“Caution, Radioactive Material,” the radiation hazard symbol, as well as the 
identities of the radioisotopes contained therein. 

4.  Exemptions to these labeling rules include 

•      laboratory containers, such as beakers, flasks, and test tubes, used 
transiently in laboratory procedures (i.e., for a period of a few hours) in 
the presence of an authorized user; or 

•      containers when they are in transport and packaged and labeled in 
accordance with the regulations of the U.S. Department of 
Transportation (DOT). 

8.2 Empty Containers 
Empty containers that are free of contamination and are to be discarded must have 
all radioactive material labels, radiation symbols, and markings related to 
radiation or radioactive material removed or defaced prior to disposal. If this is 
not possible, Radiation Safety should be contacted for assistance. 

8.3 Misuse of Caution Signs 
Labels and signs required in this section must not be used for any purpose other 
than to warn against a radiation hazard. 
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SECTION 9: SURVEYS OF LABS USING RADIOACTIVE  
                          MATERIAL 
 

Laboratory personnel are responsible for monitoring for and controlling radioactive 
contamination in their laboratories where radioactive material is used and/or stored. 
Meter and swipe surveys must be performed at the indicated frequencies so as to control 
radioactive contamination. 

9.1 Meter Surveys 
Using hand-held survey meters, personnel should monitor work areas before, 
during and after each use. For any work or storage area found to bear radioactive 
contamination at levels greater than three times background, decontamination and 
resurveying procedures must be performed immediately until levels are less than 
this action level. If it is reasonable to do so, laboratory personnel should attempt 
to decontaminate contaminated surfaces to acceptable levels (e.g., less than three 
times background).  When decontamination efforts are not successful in reducing 
contamination levels, laboratory personnel must contact Radiation Safety for 
assistance.  Radiation Safety does not require laboratory personnel to document 
meter survey results unless they are performed as part of the required weekly or 
monthly surveys (See Section 4).  Laboratory personnel are advised that survey 
meters, for the most part, are unable to detect the radiation originating from low 
energy beta emitters such as Tritium (H-3). Therefore, meter surveys where only 
H-3 is used are not required. 

9.2 Swipe Test Surveys 
Swipe test surveys must be performed at frequencies commensurate with the 
radioactive material and quantity handled as stated in Section 4. Laboratory 
personnel are responsible for ensuring proper swipe test surveys are performed 
and documented at the specified frequency.  The number of locations tested in a 
laboratory or storage area usually ranges from three to ten. Using an alcohol swab 
or filter paper, swipe test an area of approximately 100 cm2 at each swipe test 
location. Count these samples in a suitable liquid scintillation or gamma counter.  
Results of such surveys should be recorded using a floor plan to indicate their 
exact locations. Small amounts of contamination may be unavoidable at times, but 
the degree of such contamination should be kept as low as possible. Work areas or 
pieces of equipment must be considered contaminated if 2000 (or 200 for I-123, I-
125, I-129, or I-131) disintegrations per minute (dpm) are removable with a 100 
cm2 wipe test. Areas with contamination levels exceeding these amounts must be 
decontaminated immediately. When decontamination efforts are not successful in 
reducing contamination levels, laboratory personnel must contact Radiation 
Safety for assistance.  

9.3 Surveys Conducted by Radiation Safety 
As part of the laboratory audit program, Radiation Safety performs periodic 
surveys of laboratories where radioactive material is used or stored. 
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SECTION 10: GUIDELINES FOR SAFE USE OF RADIOACTIVE   
                          MATERIAL 
 

Good radiological work practices can encompass a wide variety of methods that may 
vary from laboratory to laboratory. The following practices are general in nature and 
apply to most research and medical uses of radioactive material: 

1.  Prior to performing operations with quantities of radioactive material that may 
produce significant external or internal exposure, attention must be given by the 
user to precautionary measures. Such measures may include the use of remote 
handling devices, hoods, shielding, etc. Radiation Safety must be consulted before 
beginning any new use of radioactive material. 

2.  There must be no eating, gum/mint chewing, smoking, drinking, applying of 
cosmetics, or food preparation in any laboratory where radioactive material is used 
in dispersable form (e.g., liquid, powder, gas, etc.). 

3.  Food, drink, or personal effects must not be stored with radioactive material. 

4.  Pipetting of radioactive solutions by mouth is strictly prohibited. 

5.  Laboratory equipment (e.g., pipetting devices, centrifuges, etc.) used with 
radioactive material must be kept separate from other equipment and must be 
labeled with appropriate radiation hazard warning information. 

6.  Lab coats and disposable gloves must be worn during operations involving the 
handling of unsealed sources of radioactive material. The lab coat and gloves 
should be surveyed for radioactive contamination before leaving the laboratory. 
Shorts, skirts, open-toed shoes, and other articles of clothing that expose bare skin 
to possible radioactive contamination should not be worn while working with 
radioactive material. 

7.  Care must be taken such that other items (e.g., pens, pencils, notebooks, door 
knobs, telephones, etc.) are not handled with gloves that were used while working 
with radioactive material. 

8.  Work that may result in contamination of work surfaces must be done on plastic-
backed absorbent paper or other materials that are approved by Radiation Safety. 
Trays made of impervious materials (e.g., stainless steel, porcelain-coated, etc.) and 
lined with absorbent paper provide excellent work surfaces to help prevent the 
spread of contamination. 

9.  Work surfaces and personnel must be monitored with appropriate survey equipment 
after working with radioactive material. 

10.  Objects and equipment that may have been contaminated with radioactive material 
must be surveyed and demonstrated to be free of contamination prior to their 
removal from a laboratory. Contaminated items must be controlled and 
decontaminated as soon as is practical. 
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11.  If issued, radiation dosimetry must be worn at all times when working with 
radioactive material. Section 7 of this manual describes dosimetry policies in 
greater detail. 

12.  Radioactive material should be transported in shielded containers that can be sealed 
to minimize the possibility of causing a release of radioactive material. Containers 
of radioactive liquids being transported must be capped or sealed and transported in 
secondary containers to minimize the potential for a spill. 

13.  Personnel working with radioactive material should avoid working alone so that, in 
the event of a radiological emergency, a person is available to provide assistance.  

14.  Each individual is responsible for contacting Radiation Safety about any 
radiological spills, skin contamination, ingestion or inhalation of radioactive 
material, or similar emergencies. 

15.  All portable survey instruments must be calibrated annually. Permit Holders are 
responsible for ensuring meters in their possession are calibrated before use. 
Radiation Safety should be contacted if meters are broken, out of calibration, etc.  

16.  Permit Holders are responsible for maintaining an accurate inventory of all 
radioactive material possessed under their permits and present in their work spaces. 

17.  Permit Holders are responsible for ensuring that radiation hazard postings on doors 
to their laboratories are not covered up or marked out unless Radiation Safety has 
authorized such action. 

18.  Permit Holders are responsible for ensuring that radioactive material in storage is 
secured from unauthorized access or removal. 

19.  Permit Holders are responsible for ensuring that radioactive material in use is 
controlled and under constant surveillance. 

20.  All radioactive waste must be collected and submitted to Radiation Safety for 
disposal as described in Section 15 of this manual. 

21.  Use of more than 1000 μCi (37 MBq) of any radioiodine in the laboratory may 
require the worker to come to Radiation Safety for a thyroid bioassay between 
approximately 6 and 72 hours after use. The use of more than 80,000 μCi (2.96 
GBq) of tritium may require the worker to submit a urine sample to Radiation 
Safety for bioassay within one week. 
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SECTION 11:  SEALED AND UNSEALED RADIOACTIVE 
SOURCES 

11.1 Location 
1. Anyone requiring sealed sources (e.g., encased in epoxy, welded shut, etc.) 

must obtain permission for their use from the RSO.  

2.  All sealed sources must be registered with Radiation Safety.  

3.  Any radioactive material that is not permanently sealed is considered to be an 
unsealed source. The use of this radioactive material is restricted to qualified 
personnel approved by Radiation Safety. 

11.2 Handling 
1.  A radioactive material label must be attached to each sealed source or source 

holder. The label information must state the radionuclide, activity, and date of 
assay. Lettering must be legible from a safe distance. Whenever possible, the 
source capsule itself should have the identity of the radionuclide engraved or 
etched on it. Unsealed sources should be stored in containers labeled with the 
above required information. 

2.  Remote handling equipment must be used at all times when manipulating 
sources having exposure rates higher than 100 millirem per hour at 1 meter. 
Mechanical manipulators or other remote control methods should accomplish 
movement of such sources from shielded positions to calibration positions. 
Methods of transfer that do not subject sources to repeated shocks, vibration, 
or pressure should be used. 

3.  All sealed sources must be leak-tested by Radiation Safety for possible 
surface contamination prior to initial use. Subsequent tests must be performed 
at least once every six months on beta/gamma sources containing more than 
100 μCi (3.7 MBq) of any and every three months for alpha-emitting sources 
of greater than 10 μCi (0.37 MBq).  

11.3 Transport of Sources 
1.  External Transport 

For sources to be transported to other institutions, contact Radiation Safety to 
arrange for proper shipping methodology. 
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2.  Internal Transport 

a. Transport of sources within the facility must be accomplished using 
appropriate shielded containers. The shield design must be adequate to 
reduce personnel exposure as much as practicable. Call Radiation Safety if 
assistance is needed in selecting a proper shield. The container must be 
labeled with the following information: the words “Caution Radioactive 
Material,” the radiation warning hazard symbol, the date, the radionuclide 
and the estimated activity of radioactive material in the container.  

b. Sources must not be left unattended in hallways and must be secured 
against unauthorized removal at all times while in storage.   

c. Only persons who have received Radiation Safety training at VASDHS 
may transport sources. 

11.4 Storage of Radioactive Material 
Radioactive material must be stored such that it is secure from unauthorized 
removal. 

1. Access to radioactive material must be restricted to authorized radiation 
workers. 

2. Methods for restricting access includes, but is not limited to, the following: 

a. locking laboratory doors when no personnel are present; 
b. locking a corridor containing several rooms; and 
c. placing radioactive stock vials in a locked refrigerator or a lockbox to 

prevent removal. 
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SECTION 12:  PROCEDURE FOR OBTAINING RADIONUCLIDES 

12.1 Approval to Use Radioactive Material 
Principal Investigator: Must apply for a permit through Radiation Safety by 
completing the required forms, in addition to supplying a copy of his/her CV. All 
forms are available through Radiation Safety. This permit must then be approved 
by the RSC. 

Radiation Worker: Must complete appropriate training and be authorized to work 
with radioactive material. 

12.2 Orders for Radioactive Material 

Radiation Safety must pre-approve all radioactive material purchase requests with 
the exception of radioactive material ordered by the Nuclear Medicine Service. 

1.  Information required on a request includes: name of vendor, isotope required, 
chemical form, activity required (in microcuries or millicuries), catalog 
number, name of Permit Holder and permit number. The requested radioactive 
material and corresponding activities must be in accordance with the Principal 
Investigator’s permit. 

2.  All shipments must be addressed to Radiation Safety/Name of the Permit 
Holder. 

3.  Radiation Safety will authorize (stamp and sign) only those purchase requests 
that are correctly prepared. If the permit limit is exceeded, the order will not 
be approved and the department will be notified. 

12.3 Receipt of Radioactive Material 
1.  Upon arrival, all packages are surveyed and inspected by Radiation Safety. 

2.  A member of Radiation Safety will deliver all orders to the appropriate 
laboratory. The person receiving the material must be an authorized user and 
must sign a receipt log. 

3.  Radiation Safety must approve all radioactive material shipments, even if the 
material is offered to an authorized user at no cost. If radioactive material is to 
be obtained by other means, however, Radiation Safety is to be notified 
immediately. If radioactive material is to be transferred to another laboratory 
or to another investigator, prior approval from Radiation Safety must be 
obtained. 
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SECTION 13:  OPENING RADIONUCLIDE CONTAINERS 
 

1.  Research packages bearing radioactive material are received by Radiation Safety, 
which will perform all required radiological surveys and inspections in accordance 
with federal regulations. If any of these packages is delivered directly to the 
laboratory by the courier, they must be taken to the Radiation Safety Office 
immediately for evaluation. 

2.  Proper personal protective equipment, including impermeable gloves and a 
laboratory coat, should be used when handling radioactive material containers. In 
addition, there should be no bare skin exposed that could become inadvertently 
contaminated; therefore, shorts, skirts, and open-toed shoes should not be worn. 

3.  Special handling procedures supplied by the vendor should be followed. 

4.  Stock vials and other radioactive material containers must be opened only in 
properly posted rooms. 

5.  Extreme caution should be used when opening the inner vial containing the 
radioactive material. Personnel and area monitoring for possible contamination 
should be performed after all use or handling of radioactive material. 

6.  Radiation Safety usually does not deliver stock vials in their original boxes, which 
usually includes the liner, shield, absorbent materials, and isotope container. If a 
package is delivered in its original box, all contaminated packaging materials must 
be managed as radioactive waste. (Any package placed in regular trash must be 
surveyed for contamination using appropriate monitoring techniques and have all 
radioactive labels removed or obliterated.) 

7.  Problems should be reported to Radiation Safety at ext. 3911.
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SECTION 14:  RADIOACTIVE WASTE DISPOSAL 

 
The treatment and ultimate disposal of radioactive wastes depend on many factors and 
are strictly regulated by the NRC. To alleviate possible hazards involved in handling 
radioactive waste, disposal plans must be prepared before a research program is initiated. 

14.1      General Rules 
1.  Minimization of radioactive and mixed (i.e., radioactive and hazardous) 

waste is a regulatory requirement and an important goal to minimize risk 
and concomitantly reduce costs. An important step in volume reduction is to 
segregate radioactive waste from nonradioactive waste.  

2.  Containers that present added hazards may require sorting before Radiation 
Safety will accept them. Such hazards include the presence of sharps 
(broken glass, hypodermic needles, razor blades, etc.), hazardous chemicals, 
and overly filled liquid waste containers.  

3.  All dry solid radioactive waste must be separated into long half-life and 
short half-life waste categories. Radiation Safety provides waste containers 
for solid waste disposal. No liquids are accepted with the solid waste. Short-
lived radionuclides are those that may be stored for radioactive decay in 
accordance with the VA RAM Permit. 

4.  Animal carcasses containing radioactivity should be packaged based upon 
the species and size of the animal (i.e., multiple carcasses may be included 
in each container provided it will not break and it is easy to manage), and 
each package must be tagged securely with a waste tag indicating the 
amount of isotope present in μCi/gm of animal tissue.  

5.  All liquid waste must be accumulated in containers identified with a waste 
tag and contained by a secondary containment. The container should not be 
filled to more than three-quarters full. 

6.  Scintillation vials should be stored in separate containers. 

7.  Tags for labeling radioactive waste for disposal are available at no charge 
from Radiation Safety. The label for all radioactive waste must include 

a. date,  
b. radionuclide,  
c. estimated activity in microcuries,  
d. name of the Permit Holder and lab room number, and 
e. any secondary hazard that may exist (e.g., hazardous chemicals). 

8.  Needles, syringes, and sharps of any kind must be collected in a sharps 
container, not in the containers provided by Radiation Safety.  

9.  Disposal of any high-activity waste will be handled on an individual basis. 
Contact Radiation Safety to make arrangements. 
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10.  All waste disposals should be recorded in the radioactive waste logbook. 
The amounts recorded should agree with the amount written on the waste 
tag. 

11.  All radioactive identification labels should be defaced or removed from 
radioactive containers and packages before disposal in radioactive waste 
containers. Containers and material that are not contaminated should be 
discarded as nonradioactive waste.  

14.2       Radioactive Waste Storage, Processing, and Disposal 
1.  Short-lived (physical half-life <120 days) solid radioactive waste may be 

stored for radioactive decay and subsequently disposed of without regard to 
the radioactivity content. These wastes must be processed and then stored in 
Radiation Safety’s waste processing and storage areas while awaiting 
disposal.  

2.  Long-lived (physical half-life >120 days) solid radioactive wastes must be 
sent for off-site treatment and/or disposal. They must be processed prior to 
shipment and then stored in Radiation Safety’s waste processing and storage 
areas. 

3.  Liquid radioactive wastes must be transferred to Radiation Safety for 
radioactive decay or off site disposal, depending on the half-life of the 
nuclide(s) present. 

4.  Solid radioactive waste may be processed on-site by Radiation Safety via 
compaction and separation of solids and liquids. 
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SECTION 15:  ANIMALS CONTAINING RADIOACTIVITY 
 
1. No research involving animals may be conducted without receiving approval from 

the VASDHS Institutional Animal Care and Use Committee (IACUC) and 
Research and Development (R&D) committee. 

2. Prior to commencing any research involving the administration of radioactive 
material into animals, the researcher must submit a VARSO 1010 Form to 
Radiation Safety and receive approval. 

3. It has been VASDHS’ practice not to house animals administered with radioactive 
material at VMU facilities. VMU may accommodate exceptions to this practice on 
a case-by-case basis subject to approval by VMU and the Radiation Safety Office. 

4. Injections of radioactive material into animals must be performed over absorbent 
paper. The person conducting the injections must wear protective gloves to 
minimize the possibility of skin contamination. 

5. All cages housing animals administered radioactive material must be marked with 
the radiation hazard symbol and a tag or label indicating the nuclide(s) and activity 
administered into each animal, the date(s) of administration, and the name of a 
contact person. 

6. A radiation hazard caution sign must be hung on the door to any rooms in which 
radioactive animals are housed. This sign must remain on the door until Radiation 
Safety has cleared the room after completion of the experiment and removal of the 
animals. 

7. It may be required to collect all animal bedding and excreta. Radiation Safety will 
make this determination. If such collection is necessary, Radiation Safety will 
provide radioactive waste containers. 

8. All animals must be given to Radiation Safety for proper disposal after they have 
been sacrificed. They must be kept frozen until collected by or delivered to 
Radiation Safety. 
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SECTION 16:  RADIOLOGICAL INCIDENTS 
 
16.1 Incident Reporting 

All incidents involving the use of radiation-producing devices or radioactive 
material, no matter how minor, must be reported immediately to Radiation Safety 
(ext. 3911). After hours and during weekends or holidays, contact Trouble Call 
(ext. 3301). The notification and reporting of incidents is mandatory according to 
federal regulations. 

16.2 Radiological Incidents 
A radiological incident is any event (defined below) involving radioactive 
contamination, high radiation levels, or the loss of radioactive material. 
Appropriate actions to take for some of these incidents are provided in the 
following sections. 

All radiation workers are responsible for reporting incidents to Radiation Safety.  
These reports must be made at the earliest opportunity following discovery of the 
incident and no later than two hours afterward. 

Examples of radiological emergencies include: 

1. Missing radioactive material 

2. Spills of radioactive material that could potentially lead to airborne or surface 
contamination levels which meet or exceed decontamination action limits 

3. Release of radioactive material to the environment that could exceed 
allowable limits  

4. Receiving a dose in excess of established limits  

5. Unexpected airborne materials that could cause an environmental or safety 
concern 

6. Malfunction of a radiation-producing device with personnel receiving a dose 
in excess of 1 rem 

7. Personnel contamination  

8. Fire or flood involving radioactive material 

The general procedure to follow in the event of an incident is outlined below: 

1. Stop the cause of the incident if this can be accomplished without additional 
risk to yourself or co-workers. 

2. Warn others in the area and notify Radiation Safety and your Supervisor. 

3. Isolate the affected areas by closing doors, putting up barriers, and/or 
guarding the entrances to the area.  

4. Minimize your exposure to radiation and/or radioactive material. 

5. If possible, secure local fans if they could spread radioactive material. 
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6. If you suspect that you are contaminated, stand fast and call for help. 
Minimize your movements to prevent the spread of contamination. 

 
Under no circumstances must any untrained person attempt to examine or clean 
up any spilled radioactive material. Proper precautions taken immediately will 
protect the environment and worker health and safety. 

Spill of Radioactive Material 
A radioactive material spill is defined as the inadvertent release of radioactive material to 
an undesirable location with the potential of exceeding contamination limits. Radioactive 
spills are rarely a physical hazard in the research environment, but they have the potential 
to raise significant issues and incur considerable expense in the future (facility 
decommissioning). Spills of radioactive material may jeopardize ongoing and future 
research activities. All spills of radioactive material must be reported to Radiation Safety 
(ext. 3911) or Trouble Call (ext. 3301) within two hours of their occurrence. Research 
personnel involved in the spill must take the immediate actions noted below and must 
proceed with spill cleanup until Radiation Safety personnel arrive on the scene. At that 
time, Radiation Safety personnel may assume responsibility for continuing cleanup of the 
spill, may render assistance to laboratory personnel in completing spill cleanup, or may 
act in an advisory capacity. The immediate actions to be taken in the event of a 
radioactive material spill are outlined below.  
 

Stop the spill by capping any open container(s) and placing absorbent materials 
on top of spilled liquids. The purpose of this step is to take actions to prevent the 
spill from worsening.  
 
Warn others of the spill by announcing it to co-workers, posting a notice on the 
door to the laboratory (if appropriate), and contacting Radiation Safety or 
Security. These actions let others know of the spill so they can take appropriate 
actions such as rendering assistance, donning protective clothing, evacuating the 
area, or avoiding walking through the spill area, as appropriate for the specific 
instance. 
 
Isolate the area by erecting boundaries, posting warning signs, or taking other 
actions as appropriate. This prevents the inadvertent contamination of personnel 
and limits the spread of contamination away from the spill area. No personnel 
may enter a spill area unless they don appropriate anti-contamination clothing 
such as shoe covers, a laboratory coat, and protective gloves. No personnel may 
leave a spill area until they have been surveyed and found to be free of 
contamination. 
 
Minimize personnel exposure by carefully considering the extent of the spill, 
determining appropriate personal protective equipment, and conducting 
radiological surveys to delineate the spill area. This helps to maintain personal 
exposures as low as reasonably achievable. 
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Stop ventilation if possible and appropriate by turning off room or area 
ventilation, shutting ventilation dampers, or other appropriate measures. This 
reduces volatilization of liquid compounds and distribution of powdery solids. 

 
Cleanup of the spill must commence immediately upon completion of the above 
immediate actions. Following decontamination, surveys must be performed using 
appropriate equipment to verify cleanup to appropriate levels has been accomplished. 
Copies of these surveys will be maintained by Radiation Safety and by the laboratory 
involved in the spill. These surveys must note the exact location and extent of spilled 
radioactive material prior to commencing decontamination efforts; the contamination 
levels noted at the time of the spill, and post-cleanup contamination levels (both fixed 
and removable). In general, use the following rules of thumb when cleaning up a 
radioactive spill: 
 
1. Clean from top to bottom on vertical surfaces or when contamination is at several 

different levels. 

2. Clean from the outside to the inside of a spill. 

3. Clean from areas of low contamination toward areas of high contamination. 

Skin Contamination 
Skin contamination refers to the presence of radioactive material in direct contact with a 
person’s skin. Skin contamination is a concern because of the potential for very high-
localized radiation dose and because of the potential for uptake of radioactive material 
attached to compounds that are absorbed through the skin and into the body. Skin 
contamination is almost entirely preventable through the proper use of protective clothing 
(gloves, lab coats, closed-toe shoes, wearing pants instead of shorts, and so forth). In the 
event that skin contamination does occur, the following procedure should be followed. 
 
1. Notify Radiation Safety (ext. 3911) or Trouble Call (ext. 3301) immediately. 

2. Estimate the amount of radioactive material on the skin. This may be done by using 
an appropriate meter and recording the count rate, type of detector, and isotope. 

3. Commence decontamination efforts, beginning with mild soap and cool or warm 
water. In general, do not take measures that cause pain or that may degrade the skin’s 
natural ability to act as a barrier. Decontamination efforts should continue until 
radiation safety personnel arrive, the decontamination is successful, or it is 
determined that continued efforts are inadvisable.  

 
In the event of contamination with radioactive isotopes of iodine, a thyroid bioassay is 
required between approximately 6 and 72 hours after the contamination occurs. In the 
event of contamination with a beta-emitting nuclide (H-3, C-14, S-35, P-32, for example) 
a urine bioassay is required between 24 and 48 hours after the contamination occurred. 
The purpose of these bioassay measurements is to determine if uptake of radioactive 
material occurred. Personnel who are exposed to skin contamination must remain in or 
near their laboratory area until released by Radiation Safety personnel. 
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Ingestion or Inhalation of Radioactive Material 
Potentially the most serious form of exposure to radioactive material is via ingestion or 
inhalation since this brings radioactive material into direct contact with living tissues, 
providing them a way to directly affect internal organs. Virtually all cases of ingestion or 
inhalation of radioactive material can be avoided through the use of proper laboratory 
safety equipment, including the use of fume hoods or face shields (when appropriate) and 
the elimination of eating and drinking in the laboratory environment. Personnel who may 
have ingested or inhaled radioactive material must remain in or near their laboratory area 
until released by Radiation Safety personnel. In the event there is a suspected intake of 
radioactive material through ingestion or inhalation, the following actions must be taken 
immediately: 
 
1. Stop the source of exposure if possible (i.e., leave the room, move into fresh air, spit 

contaminated liquids out of the mouth, blow your nose, etc.). 

2. Notify Radiation Safety (ext. 3911) or Trouble Call (ext. 3301) immediately. 

3. Estimate the amount of intake to the best of your ability (save empty or partially 
empty stock vials, laboratory glassware, etc., that may help in this estimate). 

4. Urine samples must be collected between 24 and 48 hours following any uptake of 
radioactive material for bioassay. Personnel working with radioactive isotopes of 
iodine must have thyroid bioassays performed between 6 and 72 hours following 
exposure. 

Exposure to Abnormal and High Levels of X-ray, Beta, or Gamma Radiation 
Abnormal levels of x-ray, beta, or gamma radiation in research applications are those 
levels that exceed 5 mrem/hr (0.05 mSv/hr) or that result in off-scale readings on the 
highest setting of any survey instrument. Radiation levels of 5 mrem/hr (0.05 mSv/hr) 
pose no immediate risk to personnel but are indicative of problems that may need to be 
investigated. In the event abnormal radiation levels are encountered, personnel must note 
the readings on their radiation survey instruments and immediately contact Radiation 
Safety (or Trouble Call at ext. 3301 after normal working hours). If radiation levels in 
research applications exceed 50 mrem/hr (0.5 mSv/hr), personnel must leave the area and 
assemble in a common area until released by Radiation Safety personnel. Depending on 
the perceived severity of the incident, Radiation Safety may send out radiation dosimetry 
for processing to determine whether or not personnel exposures exceeded applicable 
exposure limits. 

Loss of Radioactive Material 
Radioactive material is considered lost if it cannot be located within 4 hours after it was 
identified as missing. Loss of radioactive material is a serious concern that may have to 
be reported to the NRC. If any worker suspects they have lost radioactive material, they 
must inform Radiation Safety immediately and be prepared to provide the following 
information: 
 
1. The radioisotope(s) involved and the approximate activity(ies) 
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2. The radioactive material stock vial log number(s) 

3. The last time that particular stock vial(s) was/were used 

4. The normal storage location(s) 

5. Actions taken to locate the missing stock vial(s) 

 
Upon arrival at the scene, Radiation Safety will assist with attempting to locate the 
missing radioactive material. If the material cannot be located, all involved parties will be 
required to write a report detailing the circumstances surrounding the loss of radioactive 
material and describing all actions taken. In addition, Radiation Safety will determine the 
risk posed, if any by the loss of radioactive material and will report the loss to the NRC 
as required by federal regulations. 

Fire or Flooding Involving Radioactivity 
If a room containing radioactive material is involved in fire or flooding, personnel 
working in the area or noticing the problem must take the following actions: 
 
1. Exit the area if you feel your life is in danger. 

2. Immediately report the emergency to Trouble Call (ext. 3301), including the fact that 
radioactive material is stored in the room in question. 

3. During working hours, contact Radiation Safety at ext. 3911 to inform Radiation 
Safety of the emergency. 

4. DO NOT try to combat a fire yourself unless you are trained and it is safe to do so. 

5. If it is possible to isolate a source of flooding by operating an isolation valve or some 
other means, or to divert the water away from radioactive material, try to do so. 
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SECTION 17:  STORAGE OF RADIOACTIVE MATERIAL 
 
Radioactive material is stored as stock solutions, as experiments-in-progress, as 
radioactive waste, and for a variety of other reasons. Regardless of the form of the 
radioactive material and the reason for its storage, certain requirements must be met to 
fully comply with regulatory requirements and good radiation safety practices. These 
requirements are enumerated below. 
 
1. Entrances to all areas in which radioactive material is stored must be posted with the 

words “Caution, Radioactive Material” and the radiation hazard symbol.  

2. All radioactive material storage cabinets, lockers, refrigerators, freezers, etc., must be 
labeled with the words “Caution, Radioactive Material” and the radiation hazard 
symbol. 

3. Each container of radioactive material must be labeled with the radiation hazard 
symbol, the words, “Caution, Radioactive Material,” the identity of the radioisotope, 
and the amount of radioactivity present. 

4. All licensed radioactive material must be secured against unauthorized removal or 
access at all times.  

5. Radioactive material storage locations must be shielded so that radiation levels are 
less than 2 mrem per hour at a distance of 1 meter from any accessible surface.  

6. Bulk liquids must be stored in a sealed container. These containers must be kept in 
secondary containment to minimize the potential for contamination in the event the 
primary container is breached or damaged. 
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SECTION 18: TRANSPORTATION OF RADIOACTIVE MATERIAL 
 
18.1       Incoming Radioactive Material Shipments 

1.  All incoming radioactive shipments to VASDHS, with the exception of 
radioactive material ordered by the Nuclear Medicine Service, must be 
received and inspected by Radiation Safety unless special arrangements 
approved by the RSO have been made. This includes radioactive material 
that is considered exempt or is generally licensed.  Vendors delivering 
shipments to Nuclear Medicine after hours and on weekends must be 
escorted by Police Service to the radiopharmacy. Police Service must ensure 
that these shipments are left secured in this laboratory. 

2.  Numerous kinds of commercial equipment now contain radioactive material 
in such small quantities that labeling or special packaging is not required by 
governmental shipping regulations. Personnel should be aware, however, that 
radiation and leakage from these items may cause technical interference with 
the sensitive radiation measurements made in many hospital programs.  

3.  All radioactive material must be registered with Radiation Safety regardless 
of the amounts involved or the method or type of fabrication of such 
material. This specifically includes all radioactive material received from 
other-than-commercial vendors, such as universities, private research 
organizations, or government laboratories. A strict inventory is required by 
the VASDHS’ radioactive materials permit, which limits the total amount of 
radioactive material that may be possessed.  

18.2      Outgoing Shipments of Radioactive Material 
Radiation Safety is responsible for ensuring that all shipments of radioactive 
material from VASDHS are in compliance with applicable regulations, policies, 
and procedures. 

1.  Any person to have radioactive material shipped from VASDHS should 
contact the Radiation Safety Office for assistance. 

2.  Radiation Safety must ensure that the institution receiving the radioactive 
material is properly authorized to possess the radioisotope in the form and 
quantity to be shipped. To accomplish this, Radiation Safety will obtain a 
copy of the institution’s radioactive material license or permit prior to 
shipment. 

18.3      Reports of Damaged Shipments 
Any report of a damaged radioactive shipment from VASDHS must be promptly 
referred to Radiation Safety for investigation. Any decision to dispatch Radiation 
Safety personnel to the scene will depend upon such factors as the nature of the 
shipment, the extent of damage, the availability of competent personnel closer to 
the scene, and the requests of authorities having jurisdiction. 
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SECTION 19:   TRAINING PROGRAMS 
 
VASDHS is responsible for ensuring its personnel receive training respective to the 
radiation hazards present in the work areas. It should not be assumed that prior 
professional or occupational training has adequately covered radiation safety instruction. 
In addition to radiation workers, ancillary personnel (e.g., nursing, clerical, 
housekeeping, security) whose duties may require them to work in the vicinity of 
radioactive material need to be informed about radiation hazards and appropriate 
precautions. 

Personnel will be instructed 

1.  before assuming duties with, or in the vicinity of, radioactive material; 

2.  during refresher training; and 

3.  whenever there is a significant change in duties, regulations, or the terms of the 
VASDHS radioactive materials permit. 

19.1 Training and Experience for Medical Uses of Radioactive Material 
Any human use of radioactive material (i.e., the internal or external 
administration of radioactive material or the radiations from said to human 
beings) must be carried out under the supervision of an authorized user. Such 
application of or order to apply radiation must be in the course of the 
practitioner’s professional practice and must comply with applicable regulatory 
requirements and the provisions of the VASDHS radioactive materials permit. 
Physicians, technicians, and other persons involved in the medical use of 
radioactive material for the diagnosis and/or treatment of diseases in humans must 
meet the applicable training and experience requirements specified in 10 CFR 35. 
Physicians wishing to prescribe the use of radiation or radioactivity for the 
diagnosis or treatment of diseases in humans must be approved by the RSC. 
Physicians who have not been approved for such use by the RSC may work only 
under the supervision of an approved physician.  

19.2 Training for Non-Medical Uses of Radioactive Material  
Instruction will be provided initially and as refresher training. Areas to be covered 
during training will include, but are not limited to 

1. Applicable regulations and radioactive materials permit conditions 

2. Areas where radioactive material is used or stored 

3. Potential hazards associated with radioactive material in each area where the 
employees will work 

4. Appropriate radiation safety procedures 

5. VASDHS radiation safety procedures and policies 

6. Each individual’s obligation to report unsafe conditions to the RSO 
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7. Appropriate response to emergencies or unsafe conditions 

8. Worker’s right to be informed of occupational radiation exposure and 
bioassay results 

9. Locations where notices, pertinent regulations, and copies of pertinent permit 
and permit conditions are maintained. 

All radiation workers are required to receive refresher training. This training may 
include any of the following: 

1. Training administered by the Permit Holder. A short training syllabus and 
attendance sheet from such training must be forwarded to Radiation Safety. 

2. Attendance at scheduled radiation safety training developed and administered 
by Radiation Safety.  

3. Completion of a self-study package developed and administered by Radiation 
Safety. 
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SECTION 20:  MEDICAL USE OF RADIOACTIVE 
MATERIAL 

 
All physicians using unsealed radioactive material for diagnostic or therapeutic 
procedures must be approved by the RSC prior to first use. VASDHS is not authorized to 
use sealed sources for medical diagnosis, therapy, and research in humans. 
 

20.1 Outpatients 
1.  Radiation Safety does not require records or notifications of outpatient 

administrations unless a medical event or an accident (e.g., spills or 
unexpected personnel exposure to radiation) occurs. 

2.  When the total effective dose equivalent to any individual from the release of 
a patient is likely to exceed 100 millirem, the patient or patient’s responsible 
relative or guardian must be provided written information on risks of radiation 
and methods for reducing the exposure of individuals. Records of such patient 
releases must be maintained for 5 years. 

3.  At no time may a patient be provided outpatient treatment using radioactive 
material when a member of the general public may be reasonably expected to 
receive a dose in excess of 500 mrem from the treated patient. 

 

20.2 Inpatients 
1.  When practical, a member of the Radiation Safety staff should attend the 

administration of therapeutic doses of radioactive material that are injected, or 
swallowed. 

2.  Radiation Safety or Nuclear Medicine will provide the patient or patient’s 
responsible relative or guardian information regarding radiation safety 
precautions to be followed during treatment and after release from the 
hospital.  

3.  Radiation Safety or Nuclear Medicine personnel will measure radiation 
exposure rate levels near the patient to determine stay times for visitors and 
nursing staff, ensure the room is properly posted, and measure radiation levels 
in adjacent rooms and post as necessary. 

4.  A visitor’s “safe line” should be marked on the floor with tape as far from the 
patient as possible.  

5.  A member of Radiation Safety or Nuclear Medicine will perform a radiation 
exposure rate survey following each administration of therapeutic doses of 
radiopharmaceuticals or implanted radioactive sources. Survey points may 
include, but are not limited to, the patient’s bedside, one meter from the 
patient, and at the door. 
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6.  Stay times for nursing staff will be set such that any nurse caring for 
radioactive patients will not exceed any annual occupational radiation dose 
limits. 

7.  Stay times for visitors will be set such that no visitor will receive a radiation 
dose in excess of 2 mrem in any hour and 50 mrem during the duration of the 
patient’s stay. 

8.  Radiation Safety must post the patient’s room door with a “Caution, 
Radioactive Material” sign bearing the radiation hazard symbol and a 
Radiation Safety Notice for nurses that lists visitor restrictions, nursing 
restrictions (including stay times), patient care instructions, important phone 
numbers, and radiation level measurements of the patient and surrounding 
areas. 

 

20.3 Inpatient Radiopharmaceutical Therapy 
1.  Nuclear Medicine is required to keep records of all patients receiving 

radiopharmaceutical therapy.  

2.  The rooms must be set up to minimize the potential for contamination during 
the patient’s stay by covering the floor, doorknobs, chairs, and other objects 
likely to be touched with plastic or plastic-backed absorbent material.  

3.  Patients should not bring any unnecessary personal effects into the room with 
them. Street clothing may be brought into the room but must remain in the 
closet until the patient dresses for discharge. Personal effects utilized by the 
patient will be considered contaminated and must be: 

• decontaminated to acceptable levels and returned to the patient at the time 
of release; 

• stored until the radioactivity has decayed away and the items can be 
returned to the patient; or 

• managed as radioactive waste upon the patient’s discharge. 

4.  Disposable table service should be used for the duration of the patient’s stay. 
Housekeeping personnel should be informed to stay out of the room when the 
room is posted with radiation hazard signage. 

5.  For radiation therapies performed on an inpatient basis, the following 
radiation safety policies and procedures apply: 

• The patient will remain hospitalized until either the residual radioactivity 
in the patient is less than or equal to 30 millicuries, the activity of the 
radionuclide is such that the total integrated dose at one meter from the 
patient will not exceed 0.5 rem during complete decay, or the total 
effective dose equivalent for an individual (other than the patient) is less 
than 500 millirem.  
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• Separate plastic-lined containers for linen, disposable waste, and non-
disposable contaminated items will be provided. 

• If urine is collected, a suitable leak-proof plastic container must be used. 
Collected urine must be disposed of via the toilet in the therapy suite. 

• Nurses working with these patients may be required to wear radiation 
dosimetry. 

• Radiation Safety must brief personnel annually on patient control, visitor 
control, contamination control, waste control, and emergency 
notifications. 

• Radiation Safety or Nuclear Medicine must brief the patient on radiation 
safety procedures for the dosage administration, visitor control, urine 
collection, radioactive waste, and other applicable items. 

6.  All personnel entering the patient’s room must wear shoe covers and 
protective gloves prior to entering the room. When exiting the patient’s room, 
shoe covers and gloves must be removed in a manner such as that radioactive 
contamination does not leave the inside of the therapy suite. Used gloves and 
shoe covers must be placed inside a waste container in the therapy suite. 

7.  Only persons needed for medical, safety, or training purposes may be present 
during the administration of therapeutic doses of radiopharmaceuticals. 
Personnel must wear gloves, lab coats, and radiation dosimeters during 
therapy administrations. When handling volatile radiopharmaceuticals, 
personnel should use fume hoods (when practical) to control exposure to 
airborne radioactive material. 

8.  Personnel administering therapeutic doses of I-131 should have their thyroids 
checked between approximately 6 to 72 hours post administration to 
determine if radioiodine uptake occurred. Normally, Nursing staff do not 
require thyroid scans. 

9.  Sputum or emesis (i.e., vomit) from patients receiving therapeutic doses of 
unsealed radionuclides should discarded immediately via the toilet in the 
therapy suite. 

10. After the therapy patient has been discharged, Radiation Safety will remove 
all surface coverings, contaminated items (e.g., used linens, food trays, etc.) 
and radioactive waste. 

11. Radiation Safety will survey the therapy room and its contents for radioactive 
contamination. Before the patient’s room can be used for general occupancy, 
it must be decontaminated and released by Radiation Safety. 

 

20.4 Procedures Requiring Written Directives 
1.  Written procedures must be developed, implemented and maintained by 

Nuclear Medicine to provide high confidence that administrations of 
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radioactive drugs are in accordance to written directives (WDs).  Such 
procedures must provide methods for verifying that each administration is in 
accordance with the WD. 

2.  Occasionally, patients who cannot be released under NRC regulations may 
have to be taken from the therapy suite to other areas of the hospital to 
undergo medical procedures.  The transportation and treatment of these 
patients is authorized as long as Radiation Safety is promptly notified, the 
patient is escorted by a Nuclear Medicine technologist, personnel (physicians, 
nurses and technologists) that provide care for these patients receive proper 
instruction, the treatment area and all personnel involved are surveyed and 
decontaminated, and all radioactive waste generated is properly handled, 
surveyed and managed. 

 

20.5 Radioactive Cadavers 
1. If a controlled patient (e.g., undergoing radiopharmaceutical therapy) expires, 

it is the responsibility of the physician who pronounces such patient as dead to 
immediately notify both the physician in charge of the case and Radiation 
Safety to ensure the safe handling, transportation, and storage of the cadaver. 

2. No autopsy of any cadaver containing more than 5 millicuries of any 
radioactive material can be performed without prior consultation with 
Radiation Safety. 

20.6 Transport of Patients 
1.  A person from the administering department should accompany any patient 

with over 30 millicuries of any radioactive material. 

2.  Escort personnel, when used, must be instructed to handle the patient 
expeditiously and remain away from the patient if waiting periods arise. 

3.  Elevators used for transport must be cleared of all personnel not essential to 
the care or transport of that patient. 

 

20.7 Surgical Removal or Biopsies of Tissues Containing Radioactivity 
Studies performed at Veterans Healthcare Administration Medical Centers and 
other institutions such as the Mayo Clinic and Indiana University have shown that 
the radiation dose and risk to operating room staff is minimal during surgical 
procedures associated with patients injected with 99mTechnetium (Tc-99m). The 
amounts of radioactive material used during these procedures are very small. In 
order to maintain exposures to radiation as low as is reasonably achievable 
(ALARA), it is recommended that operating room and Pathology laboratory staff 
observes the following guidelines during surgery involving a patient who has had 
an injection of a Tc-99m pharmaceutical: 
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Surgery Personnel 

1. Follow standard infection control precautions (e.g., wear disposable gloves, 
surgical scrubs and plastic aprons).   

2. Use forceps to place all radioactive specimens removed from the patient in 
sealed containers.  

3. In addition to the patient’s name, nature of specimen and specimen number, 
label all resected primary site specimens with the name of the isotope (e.g., 
Tc-99m), and the date and time it was collected.  

4. Upon completion of the surgical procedure, all instruments (e.g., forceps, 
scalpels, etc.) having had direct contact with the radioactive specimens should 
be cleaned following standard procedures.  

5. All specimens should follow the normal biomedical waste management 
stream and be surveyed before disposal to ensure that radiation levels are 
indistinguishable from background.  

6. Specimens must not be left unattended at any time and should be promptly 
transported to the pathology laboratory. 

 

Pathology Personnel 

1. Handle specimens following standard infection control precautions.  

2. Maintain security of specimens at all times.  

3. To dispose of specimens follow the normal biomedical waste management 
stream and survey them before disposal to ensure that radiation levels are 
indistinguishable from background. 

 

20.8 Waste from Patients Treated with Radioactive Material 
1. Excreta from individuals undergoing medical diagnosis or therapy with 

radioactive material may be disposed of into the sanitary sewerage without 
being subject to any limitations. 

2. Portal monitors are located at trash route areas to ensure that no waste 
containing detectable levels of radioactive material leave the facility.  If while 
transporting waste, a monitor alarm goes off, workers are required to place it 
in room B194 for decay. The waste must not be disposed of following the 
regular waste stream until it no longer causes the portal monitor to alarm. 

 
20.9 Errors in the Administration of Radioactive Material 
 

1. Radiation Safety must be immediately notified following any errors in the 
administration of radiopharmaceuticals.  

  
2. The referring physician of the affected patient must also be notified as well as 

the patient or a responsible relative or guardian, unless the referring physician 
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believes that, in his medical judgment, telling the patient or the patient's 
responsible relative (or guardian) would be harmful to one or the other, 
respectively.  Notification of parties must be done in a timely manner. 

 
3. If the referring physician, patient, or the patient's responsible relative or 

guardian cannot be reached within 24 hours, notification of the medical event 
will be made as soon as practicable.   

 
20.10 Quarterly Audits 
 

1. In order to ensure that safety rules are observed and that radioactive material 
has been adequately controlled and administered to patients, Radiation Safety 
conducts quarterly audits and surveys of the Nuclear Medicine Service.  

  
2. During the course of the quarterly surveys, both external radiation levels and 

surface contamination levels are monitored.  Other areas reviewed at this time 
include inventory and contamination survey records.   

 
3. It is the responsibility of the Nuclear Medicine Service to have such records 

well organized, updated and readily available.   
 
20.11 Minimizing Undue Radiation Dose to Patients  
 

1. It is the responsibility of Nuclear Medicine to maintain undue radiation 
exposure to patients as low as possible and to ensure that proper radiological 
techniques are administered to the right patients.   

2. Radiation exposure to the patient should be carefully restricted to the part 
under investigation.   
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SECTION 21:  USE OF VOLATILE RADIOACTIVE MATERIAL 
 
There are a number of radiolabeled molecules or compounds that can be volatile under 
certain conditions. When these molecules or compounds are volatilized, the risk of 
internal radioactive contamination to research and medical personnel is increased. 
Provided below is a partial list of volatile molecules or compounds which may be labeled 
with radioisotopes: 
 
• 125I or 131I: Sodium iodide 
• 35S: Methionine 
• 3H: sodium borohydride, succinic anhydride, and acetic anhydride 
• Compounds that are heated sufficiently that vapors may be released (e.g., heating 

tritiated water)  
 
The potential for intake must be kept as low as is reasonably achievable. If a person 
experiences an intake of radioactive material, Radiation Safety must be contacted 
immediately so that any resulting internal contamination can be quantified, dose to 
critical organs or tissues calculated, and use of appropriate treatment options (if 
necessary). 

21.1 Precautions for Working with All Volatile Compounds (Including    
 Radioiodine) 

 

1. All work with volatile compounds, such as radioiodinations in Research 
Service or venting of liquid radioiodine vials in Nuclear Medicine, must be 
performed in a fume hood in accordance with written procedures. Respiratory 
protection is not normally required if the fume hood is working properly. 

2. Fume hoods must be checked for proper airflow rates at least annually. 

3. The fume hood opening must not be obstructed in such a way that airflow is 
impeded or eddies formed that could result in the release of radioactive 
material from the fume hood. 

4. Notify Radiation Safety immediately in the event of a spill or failure of a 
fume hood while working with these compounds. Radiation Safety will 
determine if a bioassay is necessary. 

5. If stock solutions in excess of 5,000 μCi are to be used, contact Radiation 
Safety prior to such use. Radiation Safety will perform a dose assessment to 
determine if carbon filtration or other precautions are required.  

6. Volatile radioisotope use limits are listed in Table 1 below. These limits may 
be adjusted by the RSO if a researcher can demonstrate that the physical or 
chemical forms of the compounds they are working with are not volatile. 

7. Urine or thyroid bioassays may be required for personnel who handle stock 
vials containing more than one ALI of any volatile radionuclide or 
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radionuclide attached to a volatile chemical. Table 1 gives examples of some 
of these values. 

 

Table 1 

Volatile radioisotope use limits that may require bioassay. If a worker’s 
radioisotope usage in a single application exceeds these limits, Radiation Safety 
must be contacted. Continued use of more than 1 ALI of radioiodines in any 
month may also require a thyroid bioassay. Fume hood filtration requirements 
are based on the single-use limit. 

Nuclide 1 ALI 
H-3 80,000 μCi 
C-14 2,000 μCi 
S-35 20,000 μCi 
I-123 6000 μCi thyroid, 20000 μCi whole body 
I-125 60 μCi thyroid, 200 μCi whole body 
I-131 50 μCi thyroid, 200 μCi whole body 

 

21.2 Additional Precautions for Working with Radioactive Iodine Compounds 
 

1. Any research work with stock solutions in excess of 1,000 μCi of radioiodine 
must take place in the fume hoods approved by Radiation Safety. These hoods 
should contain a carbon-filtered exhaust system and ductwork upstream of the 
filter. 

2. Personnel working with stock solutions containing more than 1,000 μCi of 
radioiodine, having skin contact with this radioisotope or involved in 
decontamination of a spill should receive a thyroid bioassay between 6 to 72 
hours after such work. 

3. Radiation Safety will review isotope-use records to verify that bioassays are 
performed as required.
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SECTION 22:   MAINTENANCE ON CONTAMINATED OR 
POTENTIALLY CONTAMINATED EQUIPMENT 

 

Many laboratories contain equipment that may bear radioactive contamination. Such 
equipment may include, but not be limited to: 

1. Refrigerators and freezers in which radioactive material is stored; 

2. Fume hoods in which radioactive material is used or stored; 

3. Centrifuges, incubation ovens, and other pieces of large analytical equipment; and 

4. Ventilation ducts, fans, filters, and other equipment downstream of a fume hood 
where radioactive material is used. 

Such equipment must be labeled the words “Caution, Radioactive Material” and the 
radiation hazard symbol.  

When contaminated or potentially contaminated equipment requires repair or calibration, 
it must be surveyed and cleared by Radiation Safety prior to commencing repairs or (in 
the case of portable equipment) prior to removal from an authorized use or storage area. 
The sequence of operations required in such cases should be as follows: 

1. Laboratory contacts Radiation Safety to request survey of broken equipment. Any 
qualified radiation worker may perform the equipment survey and decontamination in 
accordance with this section; however, all such surveys will be documented and 
verified by Radiation Safety. 

2. Laboratory requests repair of equipment and notify repair personnel that equipment is 
used for radiological work. 

3. Radiation Safety (or a qualified radiation worker) performs the survey and informs 
Maintenance of the results. 

4. If the equipment is contaminated, Radiation Safety will either decontaminate the 
equipment, request the laboratory staff to decontaminate the equipment, or provide 
radiological coverage during maintenance work on it, according to the desires of the 
Permit Holder. If laboratory staff decontaminates the equipment, Radiation Safety 
may verify decontamination prior to repair work commencing. 

5. Radiation Safety will tag the equipment with the date and time the survey, indicating 
it has been cleared for maintenance work. 

6. Maintenance staff will perform repair work and inform Radiation Safety upon 
completion. Radiation Safety will remove the radiological clearance tag or sticker for 
return of the equipment to the laboratory. 



Appendix A 
 

VA San Diego Healthcare System ALARA Program 
 
ALARA Policy 
 
Personnel monitoring has been established under the VA San Diego Healthcare System 
ALARA (As Low As is Reasonably Achievable) Program that establishes the 
organizational structure, responsibilities and procedures to provide adequate confidence 
that doses to individuals and members of the general public are as far below the limits as 
is reasonably achievable.  In meeting this objective, the following goals are to be met: 

 
1. Enforcement of the maximum permissible dose level guidelines established in this 

manual. 
2. Review quarterly all occupational exposures to determine if their exposures are in 

accordance with the provisions of the ALARA program.   
  
Management Commitment 
 
VASDHS Management is committed to the program described in this policy for keeping 
individual and collective exposures ALARA.  In accordance with this commitment, we 
have established an administrative organization for radiation safety and have developed 
the necessary written policy, procedures and instructions to foster the ALARA concept 
within our institution.  The organization includes a Radiation Safety Committee (RSC) 
and Radiation Safety Officer (RSO). 
 
An annual review of the radiation safety program, including ALARA considerations, will 
be performed.  This includes reviews of operating procedures and past exposure records, 
inspections, and consultations with the radiation protection staff or, if necessary, outside 
consultants. 
 
Modification to operation and maintenance procedures and to equipment and facilities 
will be made where they will reduce exposures, unless the cost, in our judgment, is 
considered to be unjustified. 
 
In addition to maintaining doses to individuals as far below the limits ALARA, the sum 
of the doses received by all exposed individuals will also be maintained at the lowest 
practicable level. 
 
Radiation Safety Committee 
 
The RSC will review the qualifications of each applicant with respect to the types and 
quantities of materials and uses for which he has applied, to assure that the applicant will 
be able to take appropriate measures to maintain exposure ALARA.      
 



When considering a new use of radioactive material, the RSC will review the efforts of 
the applicant to maintain exposure ALARA.  The user should have systematized 
procedures to ensure ALARA, and shall have considered incorporating the use of special 
equipment, such as syringe shields, rubber gloves, etc., in his proposed use. 
 
The RSC will ensure that the user justifies his procedures and that doses (individual and 
collective) will be ALARA. 
 
Delegation of Authority 
 
The judicious delegation of RSC authority is essential to the enforcement of an ALARA 
program. The RSC will delegate authority to the RSO for enforcement of the ALARA 
concept. 
The RSC will support the RSO in those instances where it is necessary for the RSO to 
assert his authority.  Where the RSO has been overruled, the Committee will record the 
basis for its action in the minutes of the Committee's meeting. 
 
Review of ALARA Program 
 
The RSC will encourage all users to review current procedures and develop new 
procedures, as appropriate, to implement the ALARA concept. The RSC will perform, at 
its regular meeting, a review of occupational radiation exposure, with particular attention 
to instances where Investigational Levels in this manual are exceeded.  The principal 
purpose of this review is to assess trends in occupational exposures as an index of the 
ALARA program quality and to decide if action is warranted when Investigational levels 
are exceeded. The RSC will evaluate our institution's overall efforts for maintaining 
exposures ALARA on an annual basis.  This review will include the efforts of the RSO 
and authorized users and workers, as well as those of Management. 



Appendix B 
 
VASDHS PRE-NATAL EXPOSURE POLICY FOR IONIZING RADIATION 

 
PURPOSE 
 
To establish a policy for monitoring pre-natal exposures to ionizing radiation from radioisotopes and x-ray 
producing machines and equipment. 
 
POLICY 
 
In compliance with Title 10, Code of Federal Regulations, Part 20 (10CFR20), "Standards for Protection 
Against Ionizing Radiation," this policy establishes the general guidelines for monitoring pre-natal exposures 
due to ionizing radiation. 
 
GENERAL INFORMATION 
 
The National Council on Radiation Protection and Measurements (NCRP) has recommended that special 
precautions be taken to limit exposure when an occupationally exposed woman could be pregnant.  
Specifically, the NCRP has recommended the maximum permissible dose to the fetus from occupational 
exposure of the mother should not exceed 500 mrem for the entire nine-month gestation period.  This is 
approximately one-tenth of the maximum permissible occupational dose limit. 
 
PROCEDURE 
 
VA San Diego Healthcare System has adopted the conservative policy of restricting the dose of ionizing 
radiation to the fetus to 40 mrem per month or 400 mrem for the entire period of gestation. 
 
If the employee works in an area where the anticipated dose is less than 400 mrem to the fetus for the 
gestation period, the employee may continue to work in the area with no restrictions.  However, the Radiation 
Safety Officer (RSO) may make certain recommendations regarding the employee's work assignments. 
 
If a situation is identified in which the anticipated dose to the fetus over the gestation period would exceed 400 
mrem, the following two alternatives are possible: 
 
• The employee may be assigned to another area involving less exposure to ionizing radiation. 
 
• The employee may continue to work in the area with certain restrictions to limit exposure of the fetus to 

less than 40 mrem per month or 400 mrem for the entire gestation period.  In some cases, the work 
environment or the work practices may require slight modifications to ensure that the pre-natal dose to the 
fetus does not exceed 400 mrem. 

 
If the employee is unwilling to accept the increased risk to her unborn child due to her current level of 
radiation exposure, she may request reassignment to an area involving less exposure to ionizing radiation.  
VASDHS will make a good faith effort to accommodate her request in accordance with its general policy for 
reassignments.  The employee must be aware that transfer to another area may result in a change of working 
hours.  If it is not possible or practical to grant her request after a good faith effort has been made, then the 
employee may be placed on a leave in accordance with the medical center's general policies. 
 
Individuals who are pregnant are not prohibited from working in or frequenting radiation use areas.  These 
individuals may also operate sources of ionizing radiation such as diagnostic x-ray equipment and handle 
radioactive materials such as those that are present in the RIA Laboratory or Nuclear Medicine. The Radiation 
Safety Office will monitor the employee's exposure via the personnel dosimetry program. 



 Nuclide Safety Data Sheet 
Hydrogen-3 [Tritium] 

3H
   
I. PHYSICAL DATA 
  Radiation: Beta (100% abundance) 
  Energy: Max.: 18.6 keV; Average: 5.7 keV  
  Half-Life [T½] : Physical T½: 12.3 years 
 Biological 10 - 12 days  
 Effective T½: 10 - 12 days* 
   *  Large liquid intake (3-4 liters/day) reduces effective T½ by a factor of 2+; 3H is easily flushed from the body 
  Specific Activity: 9650 Ci/g   [357 TBq/g] max. 
  Beta Range: Air: 6 mm [0.6 cm; 0.25 inches] 
 Water: 0.006 mm [0.0006 cm; 3/10,000 inches] 
 Solids/Tissue insignificant [No 3H betas pass through the dead layer of skin] 

II. RADIOLOGICAL DATA 
  Radiotoxicity1: Least radiotoxic of all nuclides; CEDE, ingestion or inhalation: 

 Tritiated water: 1.73E-11 Sv/Bq (0.064 mrem/uCi) of 3H intake 
 Organic Compounds: 4.2E-11 Sv/Bq (0.16 mrem/uCi) of 3H intake 

  Critical Organ: Body water or tissue 
  Exposure Routes: Ingestion, inhalation, puncture, wound, skin contamination absorption 
  Radiological Hazard: External Exposure - None from weak 3H beta 
 Internal Exposure & Contamination - Primary concern 

III. SHIELDING 
None required - not an external radiation hazard 

IV. DOSIMETRY MONITORING 
Urine bioassay is the only readily available method to assess intake [for tritium, no intake = no dose] 
Be sure to provide a urine sample to Radiation Safety whenever your monthly 3H use exceeds 100 
mCi, or after any accident/incident in which an intake is suspected 

V. DETECTION AND MEASUREMENT 
Liquid Scintillation Counting is the only readily available method for detecting 3H 
NOTE: PORTABLE SURVEY METERS WILL NOT DETECT LABORATORY QUANTITIES OF 3H 

VI. SPECIAL PRECAUTIONS 
- Avoid skin contamination [absorption], ingestion, inhalation, & injection [all routes of intake]  
- Many tritium compounds readily penetrate gloves and skin; handle such compounds 

remotely and wear double gloves, changing the outer pair at least every 20 minutes. 
- While tritiated DNA precursors are considered more toxic that 3H2O, they are generally less 

volatile and hence do not normally present a greater hazard 
- The inability of direct-reading instruments to detect tritium and the slight permeability of most 

material to [tritiated] water and hydrogen [tritium] facilitates undetected spread of 
contamination.  Use extreme care in handling and storage [e.g. sealed double or multiple 
containment] to avoid contamination, especially with high specific activity compounds. 

 
                                                           
1 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 122, 156; Radionuclide and 
Radiation Protection Data Handbook [Delacroix, et al; Radiation Protection Dosimetry, Kent, England: Nuclear 
Technology Publishing 1998], p. 19. 



VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material and listed on an approved permit. 
3. Review the nuclide characteristics on prior to working with that nuclide.  Review the permit 

authorizing the procedure to be performed and follow any additional precautions in the protocol.  
4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 

increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform lab surveys and record as required. 

6. Provide for safe disposal of radioactive waste by following institutional Waste Handling and 
Disposal Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note lab staff may not pour measurable quantities of radioactive material down 
the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911 

 

VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.  Place containers too small for such labels in larger labeled containers.  

4. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
5. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
6. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
7. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
8. Fume hoods and biological safety cabinets for use with non-airborne radioactive material must be 

labeled "Caution Radioactive Material". 
9. Use sealed containers and appropriate secondary containment to carry radioactive material 

between rooms. 
10. Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 Nuclide Safety Data Sheet 
Carbon-14 

14C
   
I. PHYSICAL DATA 
  Radiation: Beta (100% abundance) 
  Energy: Max.: 156 keV; Average: 49 keV  
  Half-Life [T½] : Physical T½: 5730 years 
 Biological 12 days  
 Effective T½: Bound - 12 days; unbound - 40 days 
  Specific Activity: 4.46 Ci/g   [0.165 TBq/g] max. 
  Beta Range: Air: 24 cm [10 inches] 
 Water/Tissue 0.28 mm [0.012 inches] 
 [~1% of 14C betas transmitted through dead skin layer, i.e. 0.007 cm depth] 
 Plastic: 0.25 mm [0.010 inches] 
   
II. RADIOLOGICAL DATA 
  Radiotoxicity1: 0.023 mrem/uCi of 14CO2 inhaled; 
 2.09 mrem/uCi organic compounds inhaled/ingested 
  Critical Organ: Fat tissue [most labeled compounds]; bone [some labeled carbonates] 
  Exposure Routes: Ingestion, inhalation, puncture, wound, skin contamination absorption 
  Radiological Hazard: External Exposure - None from weak 14C beta 
 Internal Exposure and Contamination - Primary concern 
   
III. SHIELDING 
None required - mCi quantities not an external radiation hazard 
   

IV. DOSIMETRY MONITORING 
Urine bioassay is the most readily available method to assess intake [for 14C, no intake = no dose] 
Provide a urine sample to Radiation Safety whenever your monthly 14C use exceeds 5 mCi, or after 
any accident/incident in which an intake is suspected 
   

V. DETECTION AND MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller [~10% efficiency];  
    Beta Scintillator [~5% efficiency]  
Wipe Test: Liquid Scintillation Counting is the best readily available method for counting 14C wipe tests 
   
VI. SPECIAL PRECAUTIONS 
- Avoid skin contamination [absorption], ingestion, inhalation, and injection [all routes of intake]  
- Many 14C compounds readily penetrate gloves and skin; handle such compounds remotely and wear 

double gloves, changing the outer pair at least every 20 minutes. 

                                                           
1 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 122, 156 



 
VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material are trained and listed on an approved permit. 
3. Review the nuclide characteristics on (reverse side) prior to working with that nuclide.  Review the 

permit authorizing the procedure to be performed and follow any additional precautions in the 
protocol. 

4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 
increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform and record regular lab surveys. 

6. Provide for safe disposal of radioactive waste by following institutional Waste Handling and 
Disposal Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note lab that staff may not pour measurable quantities of radioactive material 
down the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911. 

VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.   

4. Place containers too small for such labels in larger labeled containers.  
5. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
6. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
7. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
8. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
9. Fume hoods and biological safety cabinets for use with non-airborne radioactive material must be 

labeled "Caution Radioactive Material". 
10. Use sealed containers and appropriate secondary containment to carry radioactive material 

between rooms. 
11.  Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 Nuclide Safety Data Sheet 
Phosphorous-32 

32P
I. PHYSICAL DATA 
  Radiation: Beta (100% abundance) 
  Energy: Maximum: 1,710 keV; Average: 695 keV  
  Half-Life [T½] : Physical T½: 14.29 days 
 Biological Bone ~ 1155 days; Whole Body ~ 257 days1

 

 Effective T½: 14.29 days 
  Specific Activity: 286,500 Ci/g   [10,600 TBq/g] max. 
  Beta Range: Air: 610 cm [240 inches; 20 feet] 
 Water/Tissue 0.76 cm [0.33 inches] 
 Plastic: 0.61 mm [3/8 inches] 

II. RADIOLOGICAL DATA 
  Radiotoxicity2: 94.7 mrem/uCi [Lung] and 15.5 mrem/uCi [CEDE] of 32P inhaled  
 29.9 mrem/uCi [Bone Marrow] and 8.77 mrem/uCi [CEDE] of 32P ingested 
  Critical Organ: Bone [soluble 32P]; Lung [Inhalation]; GI Tract [Ingestion - insoluble 

compounds] 
  Exposure Routes: Ingestion, inhalation, puncture, wound, skin contamination absorption 
  Radiological Hazard: External Exposure [unshielded dose rate at 1 mCi 32P vial mouth3: approx. 

26 rem/hr], Internal Exposure and Contamination 

III. SHIELDING 
Shield 32P with 3/8 inch Plexiglas and monitor for Bremstrahlung; If Bremstrahlung X-rays detected 
outside Plexiglas, apply 1/8 to 1/4 inch lead [Pb] shielding outside Plexiglas 
The accessible dose rate should be background but must be < 2 mR/hr 

IV. DOSIMETRY MONITORING 
If required, always wear radiation dosimetry monitoring badge(s) whenever handling 32P 

V. DETECTION AND MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller  
    Beta Scintillator  
Wipe Test: Liquid Scintillation Counting is an acceptable method for counting 32P wipe tests 

VI. SPECIAL PRECAUTIONS 
- Avoid skin contamination [absorption], ingestion, inhalation, and injection [all routes of intake]. 
- Store 32P (including waste) behind Plexiglas shielding [3/8 inch thick]; survey (with GM meter) to 

check adequacy of shielding (accessible dose rate < 2 mR/hr; should be background); apply lead 
[Pb] shielding outside Plexiglas if needed. 

- Use 3/8 inch Plexiglas shielding to minimize exposure while handling 32P. 
- Use tools [e.g. Beta Blocks] to handle 32P sources and contaminated objects; avoid direct hand 

contact.  
- Use eye protection for procedures that involve 10 mCi or more. 
- Always have a portable survey meter present and turned on when handling 32P. 
- 32P is not volatile, even when heated, and can be ignored as an airborne contaminant unless 

aerosolized. 
- White wine vinegar can be an effective decontamination solvent for this nuclide in most forms. 
                                                           
1 NCRP Report No. 65, p.88 
2 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 122, 156 
3 Dupont/NEN, Phosphorous-32 Handling Precautions [Boston, MA; NEN Products, 1985] 



VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material are trained and listed on an approved permit. 
3. Review the nuclide characteristics on (reverse side) prior to working with that nuclide.  Review the 

permit authorizing the procedure to be performed and follow any additional precautions in the 
protocol.  

4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 
increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform lab surveys and record as required. 

6. Provide for safe disposal of radioactive waste by following institutional Waste Handling and 
Disposal Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note lab staff is not permitted to pour measurable quantities of radioactive 
material down the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911. 

VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.  Place containers too small for such labels in larger labeled containers.  

4. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
5. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
6. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
7. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
8. Fume hoods and biological safety cabinets for use with non-airborne radioactive material must be 

labeled "Caution Radioactive Material". 
9. Use sealed containers and appropriate secondary containment to carry radioactive material 

between rooms.  
10. Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 Nuclide Safety Data Sheet 
Phosphorous-33 

33P
   
I. PHYSICAL DATA 
  Radiation: Beta (100% abundance) 
  Energy: Maximum: 248.5 keV; Average: 76.4 keV  
  Half-Life [T½] : Physical T½: 25.3 days 
 Biological Bone ~ 1155 days; Whole Body ~ 257 days1

 

 

 Effective 25.3 days 
  Specific Activity: 156,000 Ci/g   [5,780 TBq/g] max. 
  Beta Range: Air: 50 cm [~ 20 inches] 
 Water/Tissu 0.06 cm [0.024 inches] 
 Plastic: 0.05 cm [0.02 inches] 

II. RADIOLOGICAL DATA 
  Radiotoxicity2: 15.6 mrem/uCi [Lung] and 2.32 mrem/uCi [CEDE] of 33P inhaled 
 1.85 mrem/uCi [Bone Marrow] and 0.92 mrem/uCi [CEDE] of 33P ingested 
  Critical Organ: Bone [soluble 33P]; Lung [Inhalation]; GI Tract [Ingestion - insoluble 

compounds] 
  Exposure Routes: Ingestion, inhalation, puncture, wound, skin contamination absorption 
  Radiological Hazard: External Exposure - mCi quantities not considered an external hazard 
 Internal Exposure and Contamination - Primary concern 

III. SHIELDING 
None required - mCi quantities not an external radiation hazard 

IV. DOSIMETRY MONITORING 
Urine bioassay is the most readily available method to assess intake [for 33P, no intake = no dose]. 
Provide a urine sample to Radiation Safety after any accident/incident in which an intake is suspected. 
No dosimetry badges needed when working with 33P [beta energy too low to be detected] 

V. DETECTION AND MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller  
    Beta Scintillator  
Wipe Test: Liquid Scintillation Counting works well for counting 33P wipe tests 

VI. SPECIAL PRECAUTIONS 
- Avoid skin contamination [absorption], ingestion, inhalation, and injection [all routes of intake]  
- 33P is not volatile, even when heated, and can be ignored as an airborne contaminant3 unless 

aerosolized. 
- White wine vinegar can be an effective decontamination solvent for this nuclide in most common 

chemical forms. 

                                                           
1 NCRP Report No. 65, p.88 
2 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 122, 156 
3 Bevelacqua, J. Contemporary Health Physics [New York; John Wiley & Sons, 1995], p. 282 



 

VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material are trained, registered, and listed on an approved 

protocol. 
3. Review the nuclide characteristics on (reverse side) prior to working with that nuclide.  Review the 

permit authorizing the procedure to be performed and follow any additional precautions in the 
protocol. 

4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 
increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform and document lab surveys as required. 

6. Provide for safe disposal of radioactive waste by following institutional Waste Handling and 
Disposal Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note that lab staff may not pour measurable quantities of radioactive material 
down the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911. 

 

VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.   

4. Place containers too small for such labels in larger labeled containers.  
5. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
6. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
7. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
8. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
9. Fume hoods and biological safety cabinets for use with non-airborne radioactive material must be 

labeled "Caution Radioactive Material." 
10. Use sealed containers and appropriate secondary containment to carry radioactive material 

between rooms. 
11. Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 Nuclide Safety Data Sheet 
Sulfur-35 

35S
   
I. PHYSICAL DATA 
  Radiation: Beta (100% abundance) 
  Energy: Maximum: 167.47 keV; Average: 48.8 keV  
  Half-Life [T½] : Physical T½: 87.44 days 
 Biological 623 days [unbound 35S]; 90 days [bound 35S] 
 Effective T½: 44 - 76 days [unbound 35S] 
  Specific Activity: 42,707 Ci/g   [1,580 TBq/g] max. 
  Beta Range: Air: 26 cm [10.2 inches] 
 Water/Tissue 0.32 mm [0.015 inches] 
 Plastic: 0.25 mm [0.010 inches] 
   
II. RADIOLOGICAL DATA 
  Radiotoxicity1: 2.48 mrem/uCi [CEDE] of 35S inhaled 
 0.733 mrem/uCi of 35S ingested 
  Critical Organ: Testis 
  Exposure Routes: Ingestion, inhalation, puncture, wound, skin contamination absorption 
  Radiological Hazard: External Exposure - None from weak 35S beta 
 Internal Exposure and Contamination - Primary concern 
   
III. SHIELDING 
None required - mCi quantities not an external radiation hazard 
   

IV. DOSIMETRY MONITORING 
Urine bioassay is the most readily available method to assess intake [for 35S, no intake = no dose] 
Provide a urine sample to Radiation Safety after any accident/incident in which an intake is suspected
   

V. DETECTION and MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller [~10% efficiency]  
    Beta Scintillator [~5% efficiency]  
Wipe Test: Liquid Scintillation Counting is the best readily available method for counting 35S wipe tests 
   
VI. SPECIAL PRECAUTIONS 
- Avoid skin contamination [absorption], ingestion, inhalation, and injection [all routes of intake]  
- Many 35S compounds and metabolites are slightly volatile and may create contamination problems if 

not sealed or otherwise controlled.  This occurs particularly when 35S amino acids are thawed, and 
when they are added to cell culture media and incubated.  Therefore vent thawing 35S vials in a hood 
by inserting the needle of a charcoal packed syringe through the septum seal, and vent incubated 
35S-labelled tissue culture through charcoal-impregnated filter paper. 

 

                                                           
1 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 122, 156 



 

VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material and listed on an approved permit. 
3. Review the nuclide characteristics on prior to working with that nuclide.  Review the permit 

authorizing the procedure to be performed and follow any additional precautions in the protocol.   
4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 

increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform lab surveys and record as required. 

6. Provide for safe disposal of radioactive waste by following Waste Handling and Disposal 
Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and chemical 
waste). Note that lab staff may not pour measurable quantities of radioactive material down the 
drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety. 

 

VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.  Place containers too small for such labels in larger labeled containers.  

4. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
5. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
6. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
7. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
8. Fume hoods and biological safety cabinets for use with non-airborne radioactive material must be 

labeled "Caution Radioactive Material". 
9. All volatile, gaseous, or aerosolized radioactive material must be used only in a properly operating 

charcoal and/or HEPA filtered fume hood or Biological Safety Cabinet bearing a Caution Airborne 
Radioactivity label.   

10. Take special precautions when working with radioactive compounds that tend to become volatile 
[e.g. 35S labeled amino acids tend to volatilize in acidic solutions].  These precautions may include: 
using the materials only within an approved fume hood, protecting the house vacuum system with 
primary and secondary vapor trapping devices, and covering active cell cultures with carbon-
impregnating paper.   

11. Use sealed containers and appropriate secondary containment to carry radioactive material 
between rooms.  

12. Before taking any radioactive material off site, contact Radiation Safety at x3911. 
 



 Nuclide Safety Data Sheet 
Technetium - 99m 

99mTc
   
I. PHYSICAL DATA 
   Radiation: Gamma: 141 keV (89% abundance) 
 X-rays: 18 keV (6% abundance), 21 keV (1.2% abundance) 
  Gamma Constant: 0.77 R/hr at 1 cm from an unshielded 1 mCi point source1

  Half-Life [T½] : Physical T½: 6.0 hours 
 Biological ~ 1 day2

 Effective T½: ~ 4.8 hours 
  Specific Activity: 5.27E6 Ci/g [1.95E17 Bq/g] 

II. RADIOLOGICAL DATA 
  Radiotoxicity: 63 mrem/mCi [1.7E-8 mSv/Bq] of 99mTc ingested [CEDE]3

 

 

 27 mrem/mCi [7.21E-9 mSv/Bq] of 99mTc inhaled [CEDE]3 
  Critical Organ: Thyroid Gland3; Upper GI tract1  
  Exposure Routes: Ingestion, inhalation, puncture, wound, skin contamination absorption 
  Radiological Hazard: External and Internal Exposure; Contamination 
   
III. SHIELDING 
                                   Half Value Layer (HVL)                      Tenth Value Layer (TVL) 
  Lead [Pb] <1 mm                                                         1 mm  
- The accessible dose rate should be background but must be < 2 mR/hr 
   

IV. DOSIMETRY MONITORING 
- If required, always wear radiation dosimetry monitoring badges whenever handling 99mTc 
- Submit a urine sample to Radiation Safety two to 24 hours [i.e. As Soon As Possible] after any 

suspected intake of 99mTc; alert Radiation Safety of the short half-lived nuclide involved. 
   

V. DETECTION AND MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller to assess shielding effectiveness 
 Low Energy Gamma Detector for contamination surveys 
Wipe Test: Liquid Scintillation Counter 
   
VI. SPECIAL PRECAUTIONS 
- Store 99mTc behind ¼-inch [~ 0.6 cm] thick lead (Pb) shielding 
- Use tools to indirectly handle unshielded sources and potentially contaminated vessels; avoid direct 

hand contact 
- Ensure that an appropriate, operational survey meter is present in the work area and turned on 

whenever 99mTc is handled, so that any external exposure issues will be immediately apparent and 
hence quickly addressed 

- Shield waste containers as needed to maintain accessible dose rate ALARA and < 2 mR/hr 

                                                           
1 Dupont/NEN, Technetium-99m Handling Precautions (Boston, MA: NEN, 1985) 
2 Delacroix et al, Radiation Protection Dosimetry - Radionuclide and Radiation Protection Data Handbook (Kent, England: 
Nuclear Technology Publishing, 1998), p. 71 
3 Federal Guidance Report No. 11 (Oak Ridge, TN; Oak Ridge National Laboratory, 1988), p. 130, 162 



 
VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material are trained and listed on an approved permit. 
3. Review the nuclide characteristics prior to working with that nuclide.  Review the permit authorizing 

the procedure to be performed and follow any additional precautions in the protocol.   
4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 

increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform lab surveys and record as required. 

6. Provide for safe disposal of radioactive waste by following institutional Waste Handling and 
Disposal Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note that lab staff may not pour measurable quantities of radioactive material 
down the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911. 

 
   
VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.  Place containers too small for such labels in larger labeled containers.  

4. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
5. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
6. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
7. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
8. All volatile, gaseous, or aerosolized radioactive material must be used only in a properly operating 

charcoal, HEPA filtered fume hoods or Biological Safety Cabinets bearing a Caution Airborne 
Radioactivity hood label.   

9. Use sealed containers and appropriate secondary containment to carry radioactive material 
between rooms. 

10. Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 Nuclide Safety Data Sheet 
Iodine-125 

125I
   
I. PHYSICAL DATA 
  Radiation: Gamma - 35.5 keV (7% abundance) 
 X-ray - 27 keV (113% abundance)  
  Gamma Constant: 0.27 mR/hr per mCi @ 1.0 meter [7.432E-5 mSv/hr per MBq @ 1.0 meter]1

  Half-Life [T½] : Physical T½: 60.14 days 
 Biological 120-138 days (unbound iodine) 
 Effective T½: 42 days (unbound iodine) 
  Specific Activity: 1.73E4 Ci/g   [642 TBq/g] max. 

II. RADIOLOGICAL DATA 
  Radiotoxicity2: 3.44E-7 Sv/Bq (1273 mrem/uCi) of 125I ingested [Thyroid] 
 2.16 E-7 Sv/Bq (799 mrem/uCi) of 125I inhaled [Thyroid] 
  Critical Organ: Thyroid Gland
  Intake Routes: Ingestion, inhalation, puncture, wound, skin contamination (absorption); 
  Radiological Hazard:   External and Internal Exposure; Contamination 

III. SHIELDING 
 Half Value Layer [HVL]   Tenth Value Layer [TVL] 

0.02 mm (0.0008 inches)   0.07 mm (0.003 inches) Lead [Pb] 
- The accessible dose rate should be background but must be < 2 mR/hr 

IV. DOSIMETRY MONITORING 
- If required, always wear radiation dosimetry monitoring badges whenever handling 125I 
- Conduct a baseline thyroid scan prior to first use of radioactive iodine 
- If required, ensure a thyroid scan is performed no earlier than 6 hours, but within 72 hours of 

handling 1 mCi or more of 125I or after any suspected intake 

V. DETECTION AND MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller to assess shielding effectiveness 

                                 Low Energy Gamma Detector [e.g. Ludlum 44-21, ~19% eff. for 125I] for    
                                            contamination surveys 
Wipe Test: Liquid Scintillation Counter 

VI. SPECIAL PRECAUTIONS 
- Avoid skin contamination [absorption], ingestion, inhalation, and injection [all routes of intake] 
- Use shielding [lead or leaded Plexiglas] to minimize exposure while handling mCi quantities of 125I 
- Avoid making low pH [acidic] solutions containing 125I to avoid volatilization 
- For Iodinations: 

- Use a cannula adapter needle to vent stock vials of 125I used; this prevents puff releases 
- Cover test tubes used to count or separate fractions from iodinations with Parafilm or 

other tight caps to prevent release while counting or moving outside the fume hood. 
 

 

                                                           
1 Health Physics and Radiological Health Handbook, 3rd Ed. [Baltimore, MD; Williams and Wilkins, 1998], p. 6-11 
2 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 136, 166 



VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material and listed on an approved permit. 
3. Review the nuclide characteristics on prior to working with that nuclide.  Review the permit 

authorizing the procedure to be performed and follow any additional precautions in the protocol.   
4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 

increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform lab surveys and record as required. 

6. Provide for safe disposal of radioactive waste by following institutional Waste Handling and 
Disposal Procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note that lab staff may not pour measurable quantities of radioactive material 
down the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911. 

VIII. LAB PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.  Place containers too small for such labels in larger labeled containers.  

4. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
5. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
6. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
7. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
8. All volatile, gaseous, or aerosolized radioactive material must be used only in charcoal filtered 

fume hoods or Biological Safety Cabinets bearing a Caution Airborne Radioactivity label, unless 
otherwise specified by the Radiation Safety Officer.  In particular, radioactive iodinations must be 
performed only in specially designed and authorized fume hoods. 

9. Take special precautions when working with radioactive compounds that tend to become volatile 
[e.g. 125I - iodine tends to volatilize in acidic solutions].  These precautions may include: using the 
materials only within an approved fume hood, protecting the house vacuum system with primary 
and secondary vapor trapping devices, and covering active cell cultures with carbon-impregnating 
paper.   

10. Use sealed containers and appropriate secondary containment to carry radioactive material 
between rooms.  

11. Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 Nuclide Safety Data Sheet 
Iodine-131 

131I
   
I. PHYSICAL DATA 
  Radiation: Gammas and X-rays: primary 364 keV (81% abundance); others 4 – 723 keV 
 Betas: primary 606 keV (89% abundance); others 248 – 807 keV 
  Gamma Constant: 0.28 mR/hr per mCi @ 1.0 meter [7.647E-5 mSv/hr per MBq @ 1.0 meter]1

  Half-Life [T½] : Physical T½: 8.04 days 
 Biological 120-138 days (unbound iodine) 
 Effective T½: 7.6 days (unbound iodine) 
  Specific Activity: 1.24E5 Ci/g   [4,600 TBq/g] max. 

II. RADIOLOGICAL DATA 
  Radiotoxicity2: 4.76 E-7 Sv/Bq (1.76 rem/uCi) of 131I ingested [Thyroid] 
 2.92 E-7 Sv/Bq (1.08 rem/uCi) of 131I inhaled [Thyroid] 
  Critical Organ: Thyroid Gland
  Intake Routes: Ingestion, inhalation, puncture, wound, skin contamination (absorption); 
  Radiological Hazard:   External and Internal Exposure; Contamination 

III. SHIELDING 
 Half Value Layer [HVL]   Tenth Value Layer [TVL] 

3 mm (0.12 inches)   11 mm (0.43 inches) Lead [Pb]3

→ The accessible dose rate should be background but must be < 2 mR/hr 

IV. DOSIMETRY MONITORING 
• If required, always wear radiation dosimetry monitoring badges whenever handling 131I 
• Conduct a baseline thyroid scan prior to first use of radioactive iodine 
• If required, ensure a thyroid scan is performed no earlier than 6 hours, but within 72 hours of 

handling 1 mCi or more of 131I or after any suspected intake 

V. DETECTION AND MEASUREMENT 
Portable Survey Meters:  Geiger-Mueller to assess shielding effectiveness and contamination. The 

efficiency is about 8% for GM pancake survey probes with 15.5 cm2 surface 
area. 

Wipe Test: Liquid Scintillation Counter or Gamma Counter 

VI. SPECIAL PRECAUTIONS 
• Avoid skin contamination [absorption], ingestion, inhalation and injection [all routes of intake] 
• Use shielding [lead or leaded Plexiglas] to minimize exposure while handling mCi quantities of 131I 
• Avoid making low pH [acidic] solutions containing 131I to avoid volatilization 
• For Iodinations: 

- Use a cannula adapter needle to vent stock vials of 131I used; this prevents puff releases 
- Cover test tubes used to count or separate fractions from iodinations with Parafilm or 

other tight caps to prevent release while counting or moving outside the fume hood.

                                                           
1 Health Physics and Radiological Health Handbook, 3rd Ed. [Baltimore, MD; Williams and Wilkins, 1998], p. 6-11 
2 Federal Guidance Report No. 11 [Oak Ridge, TN; Oak Ridge National Laboratory, 1988], p. 136, 166 
3 HVL and TVL values from: Delacroix, D. et al. Radionuclide and Radiation Protection Handbook [Radiation Protection 
Dosimetry, vol.76, nos 1-2, 1998, Nuclear Technology Publishing, Ashford, Kent, England, 1998], p. 90 



 
VII. GENERAL PRECAUTIONS 
1. Maintain your occupational exposure to radiation As Low As Reasonably Achievable [ALARA]. 
2. Ensure all persons handling radioactive material are trained, authorized and listed on an approved 

permit. 
3. Review the nuclide characteristics on (reverse side) prior to working with that nuclide.  Review the 

permit authorizing the procedure to be performed and follow any additional precautions in the 
protocol.  

4. Plan experiments to minimize external exposure by reducing exposure time, using shielding and 
increasing your distance from the radiation source.  Reduce internal and external radiation dose by 
monitoring the worker and the work area after each use of radioactive material, then promptly 
cleaning up any contamination discovered.  Use the smallest amount of radioisotope possible so 
as to minimize radiation dose and radioactive waste.  

5. Keep an accurate inventory of radioactive material, including records of all receipts, transfers and 
disposal.  Perform lab surveys and record as required. 

6. Provide for safe disposal of radioactive waste by following institutional waste handling and 
disposal procedures.  Avoid generating mixed waste (combinations of radioactive, biological, and 
chemical waste). Note that lab staff is not permitted to pour measurable quantities of radioactive 
material down the drain. 

7. If there is a question regarding any aspect of the radiation safety program or radioactive material 
use, contact Radiation Safety at x3911. 

VIII. LABORATORY PRACTICES 
1. Disposable gloves, lab coats, and safety glasses are the minimum PPE [Personal Protective 

Equipment] required when handling radioactive material.  Remove and discard potentially 
contaminated PPE prior to leaving the area where radioactive material is used. 

2. Clearly outline radioactive material use areas with tape bearing the legend "radioactive".  Cover 
lab bench tops where radioactive material will be handled with plastic-backed absorbent paper; 
change this covering periodically and whenever it's contaminated.  Alternatively cover benches 
with thick plastic sheeting (i.e., painter’s drop cloth), periodically wipe it clean and replace it if torn. 

3. Label each unattended radioactive material container with the radioactive symbol, isotope and 
activity.  Place containers too small for such labels in larger labeled containers.  

4. Handle radioactive solutions in trays large enough to contain the material in the event of a spill. 
5. Never eat, drink, smoke, handle contact lenses, apply cosmetics, or take/apply medicine in the lab; 

keep food, drinks, cosmetics, etc. out of the lab entirely.  Do not pipette by mouth.  
6. Never store [human] food and beverage in refrigerators/freezers used for storing radioisotopes. 
7. Prevent skin contact with skin-absorbable solvents containing radioactive material. 
8. Fume hoods and biological safety cabinets for use with non-airborne radioactive material must be 

approved (through the protocol) and must be labeled "Caution Radioactive Material". 
9. All volatile, gaseous, or aerosolized radioactive material must be used only in a properly operating 

charcoal and/or HEPA filtered fume hood.  In particular, radioactive iodination must be performed 
only in specially designed and authorized fume hoods.  Take special precautions when working 
with radioactive compounds that tend to become volatile.  These precautions may include: using 
the materials only within an approved fume hood, protecting the house vacuum system with 
primary and secondary vapor trapping devices, and covering active cell cultures with carbon-
impregnating paper.   

10. Use sealed containers and appropriate secondary containment to carry radioactive material 
between rooms.  

11. Before taking any radioactive material off site, contact Radiation Safety at x3911.   
 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

3350 La Jolla Village Drive  
San Diego, CA 92161 
Phone: 858.552.8585 

 

 

Radiation Safety Office Personnel 
René Michel, RSO …………...x1059    
Mike Zorn, Assist. RSO ……..x7215     

M/C 151, x3911 



                                                                   

Procedure for the Completion of Nuclear  
     Medicine Written Directives (WDs) 

 
 
Overview:  The purpose of this procedure is to ensure written directives for the administration of radioactive drugs by 
Nuclear Medicine Personnel are completed correctly as required by 10 CFR 35.41 (a)(2).  
 
Steps: 

1. Obtain a copy of the latest version of form VARSO 5001 (Nuclear Medicine Written Directive form). 
 
2. In the section titled, “Authorized Attending Nuclear Medicine (ANM) Physician Written Directive,” complete the 

following:  
a) Write down the patient’s full name, 
b) write down the patient’s Social Security Number (SSN), 
c) write down the patient’s date of birth (DOB), 
d) indicatethe patient’s gender by checking the correct box, 
e) write down the name of the authorized ANM physician (i.e., AU), 
f) write down the name of the physician ordering  the administration (i.e., referring physician), 
g) select the radioactive drug prescribed (if the drug is not listed, write down, in the space provided, the correct name of 

the radioactive drug (make sure to identify both the radioisotope and the chemical form), 
h) write down the name of the procedure to be performed (e.g., radioiodine thyroid ablation for cancer),  
i) specify the prescribed route of administration by checking one of the boxes (if the correct route of administration is 

not listed, write down the correct route in the space provided, and check the box next to it),  
j) write down the dosage ordered in mCi, 
k) have the authorized ANM Physician review the written directive for accuracy, 
l) ensure that the ANM Physician signs his/her name in the space provided, and 
m) ensure that the ANM Physician records the date he/she signed the form. 
 

3. In the section titled, “Radioactive Drug Dosage Verification,” document the following information:  
a) Indicate if the radioactive drug being administered to the patient is the one prescribed in the WD above by checking 

one of the boxes (if the answer is no, do not perform the administration and consult with the ANM Physician to have 
the WD revised), 

b) if the answer for a) was yes, write down in the space provided the drug lot # for the radioactive drug to be 
administered, 

c) record the calibrated activity of the radioactive drug in mCi, 
d) record the date and time when the drug was calibrated, 
e) make sure to administer the radioactive drug as indicated in the WD, following the proper procedure (e.g., service or 

manufacturer), and check the correct box, 
f) record the date and the time the administration was performed, 
g) sign your name in the space provided. 

 
4. The patient's identity has to be verified prior to the administration of the radioactive drug by two members of 

the staff.  In the section titled, “Radioactive Drug Administration,” document the following information:  
a) the two methods used to identify the patient (select by checking the correct boxes from the available list), 
b) ensure that the two members of the staff write down or sign their names in the spaces provided. 
 

5. For female patients between the ages of 13 and 60 who have not had a hysterectomy, indicate by checking the 
correct box the patient’s pregnancy status (which must be verified and documented via urine pregnancy test) 
and breast feeding status. 

 
  Revision date 02/01/2010 
 



                                                                   
6. Indicate if the patient is breast feeding by checking the correct box.  If the answer is yes, provide her with 

nursing instructions and check the “yes” box. 
 
7. If the patient is undergoing radiation therapy, provide him/her with the appropriate release instructions and 

check the correct box. 
 

8. In the section titled, “Review After Administration for Unintended Deviations,” document the following 
information if unintended deviations occurred: 
a) describe the unintended deviations in the space provided, 
b) ensure that the ANM Physician signs his/her name and records the date in the space provided, 
c) ensure that the Radiation Safety Officer reviews this form, signs his/her name and records the date in the space 

provided. 
 

9. Affix the radioactive drug dose calibration to the area shown at the bottom of the VARSO 5001 form. 
 
10. File the completed form in the patient’s file. 

 



























                                                                   

 
Overview:  The purpose of this procedure is to ensure the proper handling of  I-131 liquid dosages for therapeutic 
procedures performed prior to gastrostomy administrations.  Handling must be performed in such a way that any 
manipulation, transfers and transportation of these materials is performed in such a way that the risks of spillage, 
contamination and occupational doses to personnel are minimized.  
 
Steps: 
1. Go to the Radiotherapy Suite and examine the ports to the patient’s gastrostomy tube and positively ID the 

port designed for administration of medication.  If possible, have another member of the treatment team 
review and confirm the correct port for medication administration. 

2. Using brand new syringes (of the same type that can be used to administer the therapy dose), identify the 
syringe that couples completely and securely to the medication port.  Return to Nuclear Medicine. 

3. Don lab coat, whole body dosimeter, finger ring dosimeter, and nitrile gloves. 
4. Ensure work surfaces are covered with Chux or other suitable removable bench covering. 
5. Turn on a calibrated Victoreen 451P and verify it is operating properly. 
6. Ensure a calibrated contamination meter is nearby, turned on, and working properly. 
7. Upon receipt, and if it is practical and safe to do so, place the dose vial in elongated locking tongs (such that 

the label is readable) to reduce extremity doses. 
8. Measure the radiation exposure rate of the vial at a distance of approximately 1-2 inches so that you are aware 

of the radiation levels present. 
9. Remove the dose vial from the tongs (if applicable). 
10. Assay the dose and compare the measured activity to that identified on the vial label and written directive.  

The measured activity should be within +/- 10% of the prescribed dose.  Note:  Due to the potential for loss of 
activity (residual activity in dose vial, residual activity in syringe, etc.) via this route of administration, the 
measured activity prior to administration should be within +/- 10% of the prescribed dose.  If the activity 
actually administered (e.g., measured activity – vial activity losses – straw activity losses) is not within +/- 20% 
of the activity prescribed, a NRC medical event will have occurred and you need to contact the Radiation 
Safety Officer immediately. 

11. Place the dose vial inside a properly working fume hood/mini-hood that is authorized for use with volatile 
radioactive materials and is compliant with USP 797 use criteria. 

12. Open the vial and allow any volatilized radioiodine to off-gas and be captured/exhausted by the hood. 
13. Attach the correct gauge needle to the syringe that will be used to administer the therapy dose to the patient. 
14. Place the syringe into a syringe shield. 
15. Draw-up the therapy dose using the shielded syringe with the correct gauge needle. 
16. Using another clean syringe/needle combination, carefully rinse the inside of the dose vial with 1-2 ml of 

sterile saline/distilled water. 
17. Using the shielded syringe/needle that contains the therapy dose, draw-up the 1-2 ml of rinse liquid in the 

dose vial.  Remove the needle and discard it inside sharps containers labeled for radioactive material. 
18. Transport the dose vial to the patient therapy suite.   
19. After the administration is completed, discard the syringe inside a sharps container labeled for radioactive 

material. 
20. Return dose vial/hood set-up to Nuclear medicine, perform surveys, complete documentation. 
 

Safe Handling of Therapeutic I-131 Liquid 
               Doses in Nuclear Medicine 
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INTRODUCTION 

Each year, the VASDHS Nuclear Medicine Service treats approximately 8-12 patients with radioactive materials in such 
quantities that these patients may not be immediately released due to radiation safety considerations.  When such 
treatments are necessary, they are performed in the Radiotherapy Suite (Room 3365) located on 3-North, C-Pod.  
Following treatment, patients are required to remain within the Radiotherapy Suite until radiation exposure rates have 
reduced to acceptable levels. 

VASDHS policy allows the transportation of these patients to other areas of the hospital to undergo certain medical 
procedures.  Due to the elevated radiation levels emanating from these patients and the high risk of radioactive 
contamination leaving the Radiotherapy Suite, Radiation Safety and Nuclear Medicine personnel must follow the below 
procedures, unless a life-threatening emergency exists. 

I. RSO NOTIFICATION (Nuclear Medicine) 

Nuclear Medicine personnel must immediately notify the Radiation Safety Office when patients staying in the 
Radiotherapy Suite must be taken to other areas of the hospital to undergo medical procedures.  René Michel is 
the facility’s Radiation Safety Officer (RSO).  He may be reached via his office phone (x1059) or his work cell 
phone (858-518-5220).  If Mr. Michel is unavailable, contact Michael Zorn, the facility’s Assistant RSO.  Mr. 
Zorn may be reached via his office phone (x7215) or his work cell phone (858-337-1184).  When contacting 
them, be prepared to provide them with the following information: 

• Your Name 
• Your Contact Information 
• The Name of the Patient 
• The Reason(s) Why the Patient has to Leave the Radiotherapy Suite 
• The Date and Time when the Patient will Leave the Radiotherapy Suite 
• The Location (Service/Section/Department and room #) Where the Patient will be Going 
• The Date and Time when the Patient will be Returned to the Radiotherapy Suite 

II. PERSONNEL INSTRUCTION (Radiation Safety)  

Anyone who is going to be involved with a medical procedure involving a restricted Nuclear Medicine patient 
must be informed of the hazards expected to be present as well as protective measures that must be employed 
to control radiological exposures.  To comply with this requirement, Radiation Safety will set-up a training 
session with personnel expected to be present and review the following before the medical procedure is 
initiated: 

• The training guide titled “Radiation Safety Training for Personnel Caring for Controlled Patients” 
• The procedure to be performed and the reason why it is being performed; 
• Discuss the types and quantities of radioactive material present and anticipated radiation levels; 
• Describe methods for minimizing radiological exposures, such as: 

- Covering work surfaces with removable layers to minimize radioactive contamination; 
- Wearing disposable garb (e.g., aprons, head covers, shoe covers, gloves, etc.); 
- Minimizing time around the patient/items removed from the patient; 
- Maximizing distance from the patient/items removed from the patient; 
- Using mobile shields when proximal to the patient (if necessary) and place radioactive items in 

shielded receptacles; 
- Using dosimeters, if needed, to monitor occupational exposures to ionizing radiation; and 
- Performing radiological surveys of personnel and work surfaces during and after the procedure to 

monitor for radioactive contamination. 
 

• Personal bioassays may be performed to monitor internal exposures to ionizing radiation; 
• Methods for maintaining radioactive material/waste secure from unauthorized access or removal; and 
• Management of radioactive items/waste. 

RADIATION SAFETY PROCEDURES FOR 
PERFORMING NON-ROUTINE PROCEDURES ON 
CONTROLLED NUCLEAR MEDICINE PATIENTS 
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III. PREPARATION OF THE TREATMENT/EVALUATION AREA (Radiation Safety) 

Due to the amount and nature of the radioactive material present inside the patient, Radiation Safety should 
prepare the treatment/evaluation area to prevent it from getting contaminated.  The degree to which the area 
should be prepared is based upon the status of the patient (e.g., is the patient feeling nauseous, is the patient 
incontinent, etc.) and the likelihood that the procedure will generate dispersible radioactive material (e.g., blood, 
urine, tissues, etc.). 

For example, if a patient is in good spirits, is not feeling nauseous, and will simply have an image taken of his 
body, minimal preparation is needed (e.g., removable layer of plastic or blue under pads (Chux) on the imaging 
table, etc.).  However, if there is a strong likelihood of fluid loss, tissue/specimen, collection, etc., then the 
treatment/evaluation area should be set-up much like the Radiotherapy Suite: 

• Tarps on the floor 
• Plastic liners on the walls 
• Plastic liners/Chux on treatment surfaces 
• Radiation Hazard signs on entrances 
• Radioactive Waste Receptacle 
• Radioactive Linen Receptacle 

Radiation Safety will establish a “Clean Zone” inside the room near an exit but away from the 
treatment/evaluation area.  This area must be kept clear of any radioactivity before, during, and after the 
procedure.  Place the following items inside the “Clean Zone:” 
 
• Several contamination meters suitable for the radiations expected to be present 
• One or more exposure rate meters 
• Wipe supplies (e.g., vials, filter paper circles, etc.) 
• Decontamination supplies (e.g., survey sheets/diagrams, Fantastik, disposable gloves, disposable shoe 

covers, paper towels, plastic-backed bench paper, China markers, etc.) 

Radiation safety will also establish a small “Transition Zone” right in front of the “Clean Zone” by placing Chux, 
plastic-backed bench paper, or a poly tarp on the floor.  The “Transition Zone” is the area where personnel are 
surveyed for radioactive contamination after they have removed their protective garb. 

IV. PATIENT TRANSPORTATION FROM THE RADIOTHERAPY SUITE (Nuclear Medicine) 

The following steps must be taken by a Nuclear Medicine technologist to prevent the spread of radioactive 
contamination: 

• Have the patient use the restroom before he/she leaves the Radiotherapy Suite. 
• Obtain a wheelchair.  Cover the seat, back rest, and arm rests with a removable layer of material (e.g., 

plastic sheet, Chux, etc.).  Place the wheel chair just outside the entrance to the Radiotherapy Suite. 
• Obtain a disposable gown, disposable head cover, disposable shoe covers, and disposable gloves.  With 

the patient standing just inside the entrance to the Radiotherapy Suite, have him or her don the 
disposable gloves, then the disposable gown, then the disposable head cover. 

• After orienting the wheel chair so it is facing into the Radiotherapy Suite, have the patient sit down onto 
the wheel chair with his/her feet on the floor inside the Radiotherapy Suite. 

• Have the patient raise his/her foot, place a disposable shoe cover on it, then set it in the foot rest.  Repeat 
this process with the patient’s other foot. 

• Move the patient a couple of feet towards the Emergency Exit. 
• Lock the Radiotherapy Suite. 

The Nuclear Medicine technologist must accompany the patient at all times until he/she is returned to his/her 
suite.   

V. PATIENT TRANSPORTATION TO THE TREATMENT/EVALUATION AREA (Nuclear Medicine) 

Using a brisk but safe pace, the Nuclear Medicine technologist will transport the patient to the 
treatment/evaluation area using the most direct route available.  If it is necessary to change floors, use a service 
elevator and do not allow other people to ride with you.  Periodically, check behind you to ensure that nothing 
(e.g., fluid/urine) has dropped from the patient onto the floor.  When passing through doorways or tight spots, 
ask for help from your fellow employees (if needed) and have the patient keep his or her hands in their lap. 
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VI. TREATMENT AND EVALUATION OF THE PATIENT (Nuclear Medicine/Radiation Safety) 

Upon your arrival at the treatment/evaluation location, the Nuclear Medicine technologist must keep the patient 
in the wheelchair and position him/her inside the room.  Don the appropriate attire as required by the procedure 
and that will allow for sufficient radiological protection.  Remain in the room throughout the procedure/evaluation 
to ensure radiological precautions are being followed.  It is important that only essential healthcare personnel 
are present during the treatment/evaluation and that they are wearing protective clothing.  No visitors, pregnant 
workers or unessential personnel should be allowed in the diagnostic/treatment room. 

VII. PATIENT TRANSPORTATION BACK TO THE RADIOTHERAPY SUITE (Nuclear Medicine) 

 Once the treatment/evaluation has concluded, it is important to return the restricted patient to the Radiotherapy 
Suite.  The Nuclear Medicine technologist should use a similar approach to that used when leaving the 
Radiotherapy Suite: 

• Ensure that the patient is wearing a disposable gown, head covering, shoe covers, and gloves. 
• Have the patient sit in the covered wheel chair. 
• Position the patient in the wheel chair at the treatment/evaluation room exit. 
• Put on disposable shoe covers and gloves. 
• Using a brisk but safe pace, transport the patient to the Radiotherapy Suite using the most direct route 

available.  Should you have to change floors, use a service elevator and do not allow other people to ride 
with you.  Periodically, check behind you to ensure that nothing (e.g., fluid/urine) has dropped from the 
patient onto the floor.  When passing through doorways or tight spots, ask for help from your fellow 
employees (if needed) and have the patient keep his or her hands in their lap. 

• Unlock the door to the Radiotherapy Suite. 
• Position the patient in wheelchair in front of the entrance to the Radiotherapy Suite. 
• Have the patient place his/her feet on the covered floor inside the Radiotherapy Suite. 
• Have the patient stand-up and walk into the Radiotherapy Suite. 
• Close the door to the Radiotherapy Suite. 

VIII. RADIOLOGICAL SURVEYS AND CONTAMINATION CONTROL (Radiation Safety) 

 Radiation Safety must ensure that security and control over any radioactive items remaining in the room is 
maintained at all times and that contamination surveys of personnel and the work area are performed after the 
procedure is completed. After the patient has left the room, radiation levels should drop to background so 
radiological surveys can begin.  If this is not the case, make sure that any radioactive items/wastes are placed 
inside shielded receptacles at the distal end of the room and away from the “clean zone.”  Perform and 
document a quick exposure rate survey of radioactive items/waste under shielded and unshielded conditions to 
ascertain the magnitude of radiation levels. 

 
Personnel Monitoring 

Before anyone is allowed to leave the room, surveys must be performed and documented by 
Radiation Safety to ensure radioactive contamination is contained.  Ensure each person does not track 
radioactive contamination into the “Clean Zone” by having them, one at a time: 

• Stand right next to the “Transition Zone.” 
• Carefully remove their outer layer of gloves and dispose of them in the waste receptacle. 
• Carefully remove their head covering and disposable gown and throw them in the waste receptacle. 
• Raise one shoe, remove the shoe cover, and keep that shoe in the air so you can survey it (document 

results). 
• If the shoe is not contaminated, the person places that foot in the “Clean Zone.” 

Note:  If the shoe is contaminated, remove and store it, and survey the person’s foot (document 
results).  Disposable shoe covers may be worn on bare feet. 

• Raise the other shoe, remove the shoe cover, and keep that shoe in the air so you can survey it 
(document results). 

• If the shoe is not contaminated, the person places that foot in the “Clean Zone.” 
Note:  If the shoe is contaminated, remove and store it, and survey the person’s foot (document 
results).  Disposable shoe covers may be worn on bare feet. 

• Carefully remove their gloves and dispose of them in the waste receptacle. 
• Hold their hands out so you can survey them (document results). 
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Note:  If either hand is contaminated, have the person scrub their hands with a suitable 
decontamination agent over the waste receptacle.  Survey the person’s hands for contamination 
(document results).  If it is difficult to decontaminate the hands, have the person put on a pair of 
disposable gloves to make them sweat.  This may help remove the contamination from the skin. 

• Stand facing you so you can survey their head, torso, arms, and legs (document results). 
• Stand facing away from you so you can survey their head, torso, arms, and legs (document results). 

Note:  If any articles of clothing are contaminated, remove and store them, and have the person 
put on clean scrubs or a disposable gown.  If the person’s skin is contaminated, use suitable 
decontamination agents to remove the radioactive material. 

 Once the person has been verified as not having radioactive contamination, he/she may step to the “Clean 
Zone” and leave the area. 

Removal of Area Coverings 

Once unnecessary personnel have been cleared from the area, Radiation safety will carefully remove 
disposable coverings from equipment, work surfaces, etc., such that you do not spread radioactive 
contamination.  When removing the floor covering, stay on the covering itself and roll it up into a ball.  Once 
you’ve made the floor covering as small as you can: 

• Carefully remove your outer layer of gloves 
• Carefully remove one shoe cover, keeping your foot in the air 
• Place a new shoe cover on your shoe and step onto the uncovered floor 
• Carefully remove your other shoe cover, keeping your foot in the air 
• Place a new shoe cover on your shoe and step onto the uncovered floor 
• Dispose of the wadded up floor covering into the waste receptacle 
• Remove your inner layer of gloves and survey your hands for contamination 
• Put on two layers of disposable gloves 

Area Monitoring/Decontamination 

Initiate the survey of the evaluation/treatment area.  Survey all work surfaces with a suitable contamination 
meter.  Mark any areas measuring more than 3X background with a China marker and record the results.  Be 
very careful to avoid spreading radioactive contamination from identified “hot” spots.  After the initial 
contamination survey has been completed, use an exposure rate meter to measure and record radiation levels 
in units of millirem per hour or microrem per hour. 

Using Fantastik or another suitable decontamination agent, treat all of the identified “hot” spots to try and 
reduce radioactive contamination to less than 3X background on the contamination meter.  Once each spot has 
been decontaminated to background or no further radioactive material can be removed, resurvey each spot with 
a contamination meter and exposure rate meter and record the results.  Collect wipe samples from each spot 
and analyze them on a suitable scintillation counter.  Retain the wipe test results with the survey meter 
monitoring results.  Any “hot” spots bearing high levels of fixed contamination must be covered, labeled, and re-
evaluated periodically. 

Bioassays 

Within 72 hours of the procedure, bioassays should be performed on all involved personnel to determine if there 
were any intakes of radioactive material and, if so, the resulting dose equivalents to critical organs as well as 
the whole body. 

IX. WASTE MANAGEMENT (Radiation Safety) 

 Due to the likelihood of radioactive contamination, all waste generated inside the study/treatment area must 
remain inside until it is removed by Radiation Safety personnel. Radiation Safety will store the contaminated 
waste until it has decayed to background radiation levels.  Once decayed, Radiation Safety shall properly 
dispose of the waste. 

Revision Date: January 26, 2010 



 

 
 
INTRODUCTION 
VASDHS Nuclear Medicine Service performs a number of treatments, including in-house therapies of 
patients with thyroid cancer or hyperthyroidism that involve the administration of radioactive drugs 
into patients.  These treatments are usually performed in the Radiotherapy Suite (Room 3365) 
located on 3-North, C-Pod, where the patients stay until radiation levels drop below regulatory limits 
and they are released.  These patients may have to be taken to other areas of the hospital to 
undergo medical procedures that cannot be performed in the therapy suite.  This training was 
developed for VASDHS personnel, such as physicians, nurses and technologists that may be required 
to provide care for these patients. 
 
TRAINING REQUIREMENT 
U.S. Nuclear Regulatory Commission Regulations (10 CFR 35.310) require that VASDHS provide 
radiation safety instruction to all personnel caring for controlled patients (those individuals that 
cannot be released per 10 CFR 35.75).  Such training must cover VASDHS the following areas: 
 
RSO NOTIFICATION 
In order to ensure that medical procedures are performed safely, and in accordance with applicable 
regulations, the Radiation Safety Office (also referred to as Radiation Safety) must be promptly 
notified when patients have to be taken to other areas of the hospital.  René Michel is the facility’s 
Radiation Safety Officer (RSO).  He may be contacted at x1059 or via his cell phone at 858-518-
5220.  If Mr. Michel is unavailable, make sure to contact Mike Zorn, the Assistant RSO at x1059 or 
via his cell phone at 858-337-1184. 
 
PATIENT CONTROL 
Patients that cannot be released per 10 CFR 35.75 are instructed to stay in the Radiotherapy Suite at 
all times during their stay.  If a patient has to be transported to other areas of the hospital to 
undergo a medical procedure, he/she must be escorted by a Nuclear Medicine technologist.  This 
individual must accompany the patient at all times until he/she is returned to his/her suite.  
Radiation Safety is responsible for overseeing all radiation safety aspects (i.e., contamination control, 
keeping occupational doses ALARA, radioactive waste management, contamination surveys, etc.). 
 
VISITOR CONTROL 
Only essential healthcare personnel that have completed this training are authorized to provide 
medical care to the patient.  No visitors, pregnant workers or unessential personnel must be allowed 
in the diagnostic/treatment room. 
 
CONTAMINATION CONTROL 
Virtually every surface the patient and his/her body fluids touch can become contaminated with 
radioactive material.  Practically everything (materials, equipment, etc.) that goes into the 
diagnostic/treatment area must STAY in it until released by Radiation Safety.  The following 
contamination control precautions must be followed:  
 
 When entering the treatment/diagnostic area, you must wear surgical gloves, booties and gowns 

to keep your shoes, hands and body from becoming contaminated. 
 
 
 
 
 
 

RADIATION SAFETY TRAINING  
FOR PERSONNEL CARING FOR 

CONTROLLED PATIENTS  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Keep your exposure to radiation ALARA by minimizing the time you spend working with the 

patient and increasing your distance from him/her as much as possible, without compromising 
patient care. 

 
 Follow any instructions provided by Radiation Safety. 

 
 Remove booties, gloves and gown as you exit the study/treatment area such you do not allow 

radioactive contamination to leave the room.  
 
 To ensure your hands and feet do not bear radioactive contamination, make sure they are 

monitored with a portable survey meter such as the one shown in the picture below. 

 
After the study/treatment is completed, the Radiation Safety must ensure that radioactive 
contamination does not leave the study/treatment area.  If needed, this area may be temporarily 
secured (appropriate “Caution-Radioactive Material” and “Do Not Enter” postings must be placed at 
all access to the study/treatment room) until released by Radiation Safety. 
  
WASTE CONTROL 
Due to the likelihood of radioactive contamination, all waste generated inside the study/treatment 
area must remain inside until it is removed by Radiation Safety personnel.  Radiation Safety will 
store the contaminated waste until it has decayed to background radiation levels.  Once decayed, 
Radiation Safety will properly dispose of the waste. 

  

 

Revision Date: January 26, 2010 
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