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Directory of Service and Emergency Providers

Services

Environmental Health and Safety 
2408 Wanda Daley Drive  |  (515) 294-5359 

Iowa State University Occupational Medicine Department
G11 Technical and Administrative Services Facility (TASF), 2408 Pammel Drive  | (515) 294-2056

McFarland Clinic PC, Occupational Medicine
1018 Duff Avenue  | (515) 239-4496 

Thielen Student Health Center 
2647 Union Drive | (515) 294-5801

Emergency

Emergency - Ambulance, Fire, Police
911

Department of Public Safety/ Iowa State University Police
Armory, 2519 Osborn Drive  |  (515) 294-4428

Mary Greeley Medical Center
1111 Duff Avenue  |  (515) 239-2011
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A. Introduction
Radiation producing devices (RPD) have long been used as important 
tools in research and teaching. Concern over health risks associated 
with radiation exposure from such devices has led to occupational 
exposure limits and strict regulatory controls governing the possession 
and use of all sources of ionizing radiation. 

Current limits for radiation exposure are based upon the conservative 
assumption that there is no completely safe level of exposure. 
This assumption has led to the general philosophy and regulatory 
requirement of not only keeping exposures below recommended 
levels or regulatory limits, but of also maintaining all exposures As 
Low As Reasonably Achievable (ALARA). This is a fundamental tenet 
of current radiation safety practice. 

In order to ensure that all users of ionizing radiation at Iowa 
State University (ISU) are in compliance with existing regulatory 
requirements, and that radiation exposures are maintained ALARA, 
the Department of Environmental Health and Safety (EH&S) has 
implemented the policies and procedures contained in this X-Ray 
Safety Manual. 

This manual is intended to provide sufficient information to ensure 
that radiation safety practices at ISU are of the highest quality. It is the 
responsibility of each person working with RPDs to become familiar 
with the contents of this manual and to observe those procedures and 
requirements contained herein that are applicable to their particular 
work. 

This manual is also intended to supplement the requirements found in 
the ISU Laboratory Safety Manual. In accordance with Iowa law, RPDs 
are registered with the Iowa Department of Public Health (IDPH). 
RPDs are surveyed by EH&S annually, following major repairs, and 
as otherwise required. Principal investigators (PIs) and departments 
are required to inform EH&S if x-ray systems, x-ray components, or 
other RPDs are purchased, transferred to campus, moved between 
laboratories, or disposed.

X-Ray and Radiation-Producing Devices 
The three major types of x-ray equipment used at ISU are:

• medical and veterinary diagnostic x-ray devices
• diagnostic x-ray units used in healing arts screening
• analytical x-ray units

The use of medical diagnostic and therapy radiation devices are 
restricted to physicians, radiologists, and radiology technicians. 

http://www.ehs.iastate.edu/publications/manuals/labsm.pdf
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Veterinary medicine diagnostic and therapy device use is limited to 
licensed veterinarians, radiology technicians, or those trained and 
directly supervised by the radiology staff.

Diagnostic x-ray units for healing arts screening may only be used 
by those individuals who have received appropriate training and 
approval from IDPH, the RSC, and ISU’s Institutional Review Board 
(IRB). An operator’s permit is issued by IDPH to qualified personnel.

Analytical x-ray units may be used only by those individuals who have 
received appropriate EH&S training and approval from the RSC.

Current medical or veterinary certification is required to maintain 
approved user status for RPD diagnostic use. Annual training is 
required to maintain approved user status for RPD research purposes.

All individuals who operate unshielded x-ray equipment, such 
as diagnostic x-ray machines, are provided with dosimeters for 
monitoring whole-body radiation exposures. Individuals using cabinet 
analytical x-ray units may receive dosimetry, depending upon the 
particular type of device and use. 

Electron Microscopes 
Because of the limited potential for radiation exposure from electron 
microscopes there is no requirement for personnel monitoring or 
formal radiation safety training for users of these devices. Electron 
microscopes must be registered with the IDPH and are inspected 
periodically by EH&S for proper operation. 

Healing Arts Screening and Human Use
Healing arts screening includes the application of radiation to humans 
for the purpose of research or data collection. All healing arts screening 
requires the approval of ISU’s Radiation Safety Committee (RSC), 
IRB, and IDPH. Specific applications and supporting documents 
are required by each committee and approval times may exceed 
six months. Researchers must justify their use of radiation in human 
research and evaluate all applicable non-radiation testing methods 
for before approval. When the use of a dual energy x-ray (DXA/
DEXA) system is proposed, the operators must be ISU employees 
(not graduate students) and have obtained all required permits or 
certifications prior to the submission of the application. Healing Arts 
Screening approval will require extensive documentation.

Note: ISU is not licensed to 
use other forms of radiation 
in human research.
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Animal and Biological Specimen Use
Research using live animal models requires the approval of the RSC 
and Animals - Institutional Animal Care and Use Committee (IACUC). 
Application of radiation on animal tissues requires RSC approval only. 
Radiological research utilizing human, animal and plant pathogens, 
recombinant or synthetic nucleic acid molecules, genetically modified 
organism (GMOs), and biological toxins requires RSC and Biohazards 
- Institutional Biosafety Committee (IBC) approval.



10 11

X-Ray Safety

B. Regulatory Requirements

X-ray and Radiation Producing Devices 
Requirements concerning the installation and use of radiation 
producing devices (RPDs), as well as operator training, are found 
in Chapter 136C of the Iowa Code. Iowa law further requires the 
registration of all RPDs with the Iowa Department of Public Health 
(IDPH). The IDPH conducts periodic inspections of registered devices 
in order to ensure that their operation is in compliance with regulatory 
requirements. 

All RPDs at Iowa State University (ISU) are licensed and registered 
with the IDPH as either diagnostic or industrial devices. Performance 
based audits covering rules and operations are completed annually 
by Environmental Health and Safety (EH&S). 

University Policy
ISU has established its commitment to the safe use of radiation and 
RPDs through policies that minimize the hazards of radiation and 
maintaining radiation exposures As Low As Reasonably Achievable 
(ALARA). These policies can be viewed on the ISU’s Policy Library 
web page.

http://policy.iastate.edu/
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C. Administrative Controls

Environmental Health and Safety (EH&S)
The Department of Environmental Health and Safety (EH&S) 
oversees the radiation safety program for Iowa State University (ISU). 
Functions of the radiation safety program include: 

• accountability for radioactive materials (RAM) and radiation 
producing devices (RPD) use on campus

• radiation safety training 
• laboratory inspections 
• laser safety 
• waste handling 
• personnel dosimetry 
• public exposure

EH&S also has the responsibility for administering all university health 
and safety programs including: biological, chemical, emergency 
management, environmental, fire, laboratory, and occupational safety. 

Radiation Safety Committee (RSC)
In accordance with the specific requirements of the university’s broad 
scope license for radioactive material use, ISU has established 
a Radiation Safety Committee (RSC). The committee consists of 
university faculty trained in a safe use of radioactive material and 
includes a member representing university administration, and the  
Radiation Safety Officer (RSO). Members are appointed by the Vice 
President for Research (VPR) for terms of three years. The principal 
function of the committee is to oversee the safe use of RAM  and 
RPDs on campus. The RSC reviews all requests for use of RAM 
and RPDs, grants authorization, and performs audits of the radiation 
safety program. Functions of the RSC are outlined in the RSC Charter.

Radiation Safety Officer (RSO)
The Radiation Safety Officer is designated as the radiation safety 
expert and responsible person who oversees the daily administration 
and operation of the university’s radiation safety program. The RSO is 
a permanent member of the RSC and is assisted by EH&S radiation 
safety staff and student technicians to carry out the daily functions of 
the radiation safety program. 

http://www.compliance.iastate.edu/rsc/
http://www.compliance.iastate.edu/rsc/committee-info/RSCCharter.pdf
http://publications.ehs.iastate.edu/rsm/
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University Compliance Committees
ISU’s compliance program includes conflict of interest, research 
integrity, export control, and research compliance review committees. 
The purpose of the compliance review committees is to review and 
approve all relevant proposals to ensure that they are in compliance 
with university, local, state, federal, and funding agency regulations 
for research. The four review committees administratively reside 
within the Office of Research Ethics (ORE) and include:

Animals - Institutional Animal Care and Use Committee 
(IACUC)

All activities involving the use of live vertebrate animals must be 
approved by the IACUC prior to the use of the animals in research 
or teaching activities. Research activities include field studies, 
clinical trials, the use of blood donor animals, and breeding 
colonies. Teaching activities include scheduled courses and 
continuing education offerings.

Biohazards - Institutional Biosafety Committee (IBC) 

The IBC must approve any teaching or research project that 
involves: the use of recombinant or synthetic nucleic acid 
molecules including transgenic animals or plants; the use of 
human, animal, or plant pathogens (e.g., bacteria, viruses, 
prions, parasites); the use of biological toxins; materials received 
under the USDA APHIS permit the administration of experimental 
biological products to animals; or field releases of plant pests or 
genetically modified organisms (GMO). 

Humans - Institutional Review Board (IRB) 

The IRB reviews any research involving human participants, 
including proposals to gather data from participants for theses, 
dissertations, and other student projects. 

Radiation - Radiation Safety Committee (RSC) 

All research using radiation must be approved by the RSC. IRB, 
IACUC, and IBC applications using radiation must be reviewed 
and approved by the RSC, as these committees do not have the 
authority to approve radiation use.

http://www.compliance.iastate.edu/
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D. Process Planning
All research and teaching uses of radiation requires the approval of 
the Radiation Safety Committee (RSC). Each new project, changes to 
existing approvals, and the addition of new research will be reviewed 
and approved by the RSC. A principal investigator (PI) requesting 
approval to provide services to other laboratories or to use material in 
an academic course must request approval from the RSC to operate 
as a research center. 

Authorization Process
The individual responsible for the proposed project, referred to as 
the PI, begins the authorization process by submitting a completed 
radiation use application to Environmental Health and Safety (EH&S). 
Application forms are available from the radiation safety section of 
the EH&S website. The application must include detailed information 
in three general categories: information on personnel, facility 
information, and a project description. 

Personnel Information 

It is critical that persons working with radiation producing devices 
(RPDs) have the proper experience and knowledge to safely use 
radiation and maintain radiation exposures As Low As Reasonably 
Achievable (ALARA). The RSC and Radiation Safety Officer 
(RSO) evaluate all requests with the following information:

Principal Investigator (PI): The person who is responsible for 
all radiation use. This person will establish and lead radiation 
safety within the laboratory. As the radiation safety lead, the PI is 
required to maintain their safety training on an annual basis.

Alternate PI: A person authorized to act on behalf of the PI in 
their absence. The Alternate PI shall maintain their safety training 
on an annual basis.

Laboratory Supervisor: The person most familiar with daily 
laboratory functions and radiation use. This person is authorized 
to make administrative changes to the radiation authorization. 
The laboratory supervisor shall maintain their safety training on 
an annual basis.

Authorized Personnel: The people who will work with radiation 
under the supervision of the PI.  Annual radiation safety training is 
required for all authorized personnel.

Education and Laboratory Experience: Title and credit hours of 
any course taken in nuclear science, radiation safety or radionuclide 
use; an indication of whether Iowa State’s radiation safety training 

Note:  All new applications 
must be approved by the RSC.

https://www.ehs.iastate.edu/research/radiation
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program has been completed (including the completion date), 
duration of experience, the specific experimental procedures 
employed, procedures followed for laboratory safety and waste 
handling. Attach additional sheets to the application if needed.

Facility Description  

A facility must meet minimum requirements in order to be used 
for work with RPDs. Determination of facility suitability includes: 

Locations of use: Building, floor, room number, department 

Room Diagram for each location: Locations of hoods, sinks, 
benches, exterior/interior walls, windows, doors, intended use, 
and storage areas 

Radiation (machine) facility: Location of radiation source, 
exterior/interior walls, windows, doors, shielding, and direction of 
primary beam 

Construction materials: Floors, bench tops, hoods, and sinks

Radiation safety equipment: Shielding, spill kit, type of radiation 
detectors, and radiation counting equipment 

Occupancy of facility and adjacent areas: Use of facility by 
individuals not approved for radiation work , but who have access 
to areas adjacent to the facility 

Project Description 

The project description should include:
• standard operating procedures
• diagrams
• types of equipment used
• safety procedures
• hazard identification
• radiation detection methods
• hazardous materials present
• duration of project
• any other information describing the procedure

A journal article, operators manual, or similar written techniques 
can be used to satisfy some of these descriptions.
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Research Centers

Research centers are laboratories that provide research services 
to multiple customers, both on and off campus, offer equipment 
for use by other laboratories, or that serve as an academic 
laboratory. These centers are required to:

• Provide EH&S with written documentation detailing how 
training records will be maintained (who is in charge, location 
of records, etc.).

• Maintain records of ISU radiation training for all users.
• Maintain records of laboratory specific training (how to 

properly and safely use the equipment). 
• Maintain a usage log detailing: name of user, date used, 

length of time, number of exposures, kVp, mA .
• Ensure that only people with current x-ray safety training are 

allowed to use the equipment.
• During the annual radiation audit, EH&S will look at the training 

records, usage logs, etc.
• Prior to using a new research protocol or change in current 

protocols, contact EH&S for approval.
• Be aware of other approvals that may be needed (IACUC, 

IRB, IBC, etc.).

EH&S will audit research centers at least annually. The RSC may 
require a laboratory to operate as a center based on information 
provided by the PI. Prior authorization of a procedure does not 
grant approval for the PI to provide services to other laboratories 
or operate as a research center.

Review and Approval of Application 
The completed application must be submitted to EH&S, where it will 
receive an initial review by the RSO. The RSO may require additional 
information from the applicant to assess the safety of the procedure. 
EH&S will also review procedures for additional hazards involving 
chemical and biological materials, physical hazards, and the use 
of human and animal subjects. Approval for procedures involving 
additional hazards may be delayed until safety and regulatory 
measures are addressed.

Once the application appears to be adequate, the RSO forwards it 
to the RSC chair for approval. If the application is approved, the PI 
will receive a copy of the official authorization form listing any special 
conditions that may apply. The RSC reserves the authority for line item 
approvals on all applications. Should any portion of the application be 
denied, a written notification, including an explanation for this decision, 
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will be forwarded to the PI. The notification will include a description 
of possible modifications to the project necessary to obtain approval. 

Summary of the Radiation Authorization Application, 
Review and Approval Process

1. PI completes application.

2. PI submits completed application and supporting documents 
to EH&S.

3. EH&S reviews application.

4. EH&S submits application with recommendations to RSC.

5. RSC reviews application.

6. RSC notifies EH&S of their decision.

7. EH&S notifies PI and arranges details to set up the laboratory.

X-Ray Authorization Amendments
Modifications to a PI’s authorization may be requested through EH&S. 
Minor changes, such as changes in personnel, additional projects, or 
changes in location are reviewed and approved by the RSO. Extensive 
changes to the authorization such as: adding devices or new radiation 
procedures will be subject to the same review and approval process 
as the original application.

Adding Authorized Personnel 

Authorized personnel are added through the training process. If 
authorized personnel join another radiation laboratory the change 
must be submitted to EH&S. You must list the active PI who has 
approved your addition to their x-ray authorization.

Use the web form application. EH&S will send updated 
authorizations after appropriate approvals are received.

Note:  All new protocols 
must be approved by  
the RSC.

https://ask.ehs.iastate.edu/wa
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Approval in Concept
Approval in Concept may be issued to PIs by the RSC and ORE 
for funded projects where the funding agency has approved an 
initial period for development of the final protocol and related study 
materials. No research with radiation materials or devices may 
be conducted under an Approval in Concept. Submission of the 
appropriate  authorization application will be required to obtain an 
authorization prior to conducting research.

Authorization Decommissioning and Closure
When PI’s no longer use radiation in their research, they must request, 
laboratory decommissioning. EH&S will schedule a time to inspect 
the facility and remove posting from the laboratory. 

Authorizations and laboratories may be decommissioned for non-
compliance of policies, rules, and regulations under the provisions 
of the RSC Charter. An authorization may be decommissioned or 
authorized personnel removed for actions such as the deliberate 
misuse of materials or devices, or failing to complete annual training 
requirements as directed by the RSC.

Authorizations and laboratories with no active radiation projects will be 
subject to closure. Pending funding does not mean an active project. 
PIs storing devices for later use will be subject to all requirements of 
the rules, including annual training.

Note: Obtain an Approval  
in Concept when applying 
for a grant without a X-ray 
Use Authorization.

http://www.compliance.iastate.edu/rsc/committee-info/RSCCharter.pdf
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E. Training Requirements
Radiation specific training provides Principal Investigators (PIs)  and 
authorized personnel with knowledge of basic radiation safety theory, 
techniques and Iowa State University (ISU) procedures. Radiation 
safety training is an ongoing process and consists of an initial training 
course and annual retraining. Multiple training courses are required for 
multiple types of authorizations since policies, rules, and procedures 
differ for radiation materials (RAM) and radiation producing devices 
(RPDs). Additionally, laboratory safety training, as specified in the 
Laboratory Safety Manual shall be completed to meet Occupational 
Safety and Health Administration (OSHA) requirements.

      

Personnel Initial Training 
Course(s) 

Retraining 
Course & 
Frequency

X-ray and 
Radiation 
Producing 
Device Users 
(RPDs)

X-ray Safety 
Fundamentals 
(online)

X-ray Safety 
Fundamentals 
(online)
Annually in 
January and 
February

Laboratory 
Personnel in 
a Radiation 
Laboratory

Radiation 
Awareness Training 
(online)

Radiation 
Awareness 
Training (online)
3 year

    

Note: Annual training  
is required.

http://publications.ehs.iastate.edu/labsm/
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X-Ray Users
Environmental Health and Safety (EH&S) provides training to 
individuals who wish to work with x-ray systems or other RPDs. 
This training involves a review of the particular system or device 
including its typical radiation levels and safety features, shielding 
techniques, radiation-related health risks, and applicable rules and 
regulations. Online x-ray safety training is available at Learn@ISU. 
When applicable, device operators may be required to complete 
additional training as specified by the manufacturer. Frequency of 
manufacturer’s training is established by the manufacturer.

Annual x-ray retraining is available through Learn@ISU; X-ray Safety 
Fundamentals or X-ray Safety Fundamentals for VCS. PIs and 
authorized personnel will be notified by EH&S to complete the training 
during the January to February retraining period. Those who do not 
complete the annual retraining within the established time frame will 
be removed as authorized personnel. 

Awareness Training for Laboratory Personnel
Anyone working in laboratories that are not approved radiation 
personnel, but have access to locations where radiation is used, are 
required to complete Radiation Awareness training. Topics include a 
basic introduction to radiation; recognizing the meaning of radiation 
symbols and warning signs; and understanding safety rules, security 
rules and emergency procedures when working in a radiation 
laboratory. This training is required when personnel join a laboratory, 
and every three years thereafter.

Service Personnel Working in a Radiation 
Laboratory
The radiation awareness training provides non-laboratory support 
staff, such as custodians and maintenance workers, with an overview 
of basic radiation safety. Participants will learn what is required of 
them when providing services for laboratories where radiation is 
used. Topics include a basic introduction to radiation; recognizing the 
meaning of radiation symbols and warning signs; and understanding 
safety rules and emergency procedures when entering a laboratory 
containing radioactive materials. This training is required prior to 
providing services to a radiation laboratory and every three years 
thereafter. Radiation Awareness training is an online course available 
through Learn@ISU.

http://learn.iastate.edu/IowaSU/site/
http://learn.iastate.edu/IowaSU/site/
https://training.ehs.iastate.edu/IOWASU/LearnerWeb_PTM.asp?ActionID=Launch&CourseID=EHS-RAD-XRAYSF-2020-ON
https://training.ehs.iastate.edu/IOWASU/LearnerWeb_PTM.asp?ActionID=Launch&CourseID=EHS-RAD-XRAYSF-2020-ON
https://training.ehs.iastate.edu/IOWASU/LearnerWeb_PTM.asp?ActionID=Launch&CourseID=EHS-RAD-XRAY-2017-ON
http://learn.iastate.edu/IowaSU/site/
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Minors Visiting or working in a X-Ray Laboratory
ISU policies outline the requirements of laboratory access for people 
less than 18 years of age. The policies exist to reduce risks to minors 
who visit or work in laboratories or shops. Consult the ISU Policy 
Library for specific requirements governing minors in laboratories. 
Authorization of minors to use radiation will be at the discretion of 
the RSC based on input from the PI. At a minimum, minors working 
in laboratories approved for radiation use are required to complete 
Radiation Awareness training.

Laboratory Specific Training
Documented lab-specific training is required annually. Recommended 
topics include:

• laboratory SOPs
• manufacturer’s operating instructions
• potential hazards
• transfer and disposal requirements

See the ISU Laboratory Safety Manual for more information.

Note: Document laboratory 
specific training annually. 

http://policy.iastate.edu/policy/children/workplace
http://www.ehs.iastate.edu/my-eh-s/training
http://publications.ehs.iastate.edu/labsm/
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F. Responsibilities
At Iowa State University (ISU), everyone has shared responsibility 
for ensuring the safe use of radiation materials devices. These 
responsibilities are summarized below. 

Responsibilities of the Principal Investigator 
The individual authorized by the Radiation Safety Committee (RSC) 
as the principal investigator (PI)  on a project involving the use of 
radiation is responsible for all activities conducted under the scope 
of that authorization. The PI has the responsibility for ensuring that: 

• All individuals working with radiation have completed all 
university and laboratory safety training requirements including 
annual radiation safety training.

• All individuals working with radiation have been formally 
authorized by the RSC. 

• All rules, regulations and procedures for the safe use of radiation 
are followed.

• An accurate record of the types and locations of devices is maintained. 
• EH&S is notified of any changes in the storage or use of x-ray 

systems prior to implementing the changes. 
• All uses of radiation are constantly evaluated to further reduce 

exposures to individuals As Low As Reasonably Achievable 
(ALARA). 

• All procedures for using radiation producing devices (RPDs) are 
current and accurate.

• All RPDs are secure from unauthorized access or use.
• EH&S is notified of all unusual events or conditions that occur 

in the laboratory.
• EH&S is informed when ending the use of RPD.
• EH&S is notified when leaving the university.

An x-ray Use Authorization may be revoked for non-compliance 
of policies, rules and regulations under the provisions of the RSC 
charter. This includes not completing annual retraining.
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Responsibilities of the Authorized Personnel 
Personnel authorized to use radiation devices are responsible for its 
safe use. Each user must: 

• Minimize their personal exposure to ALARA.
• Minimize public exposure to ALARA.
• Wear assigned personnel monitoring devices if required.
• Understand and comply with all sections of this manual that 

apply to their work.
• Identify the location of all radiation sources in the work area 

and the extent of their potential risks, and use the appropriate 
procedures to minimize the risks. 

• Maintain postings, labels, and markings for all devices and 
radiation work areas.

• Maintain usage logs, records, and inventories.
• Prevent unauthorized persons from access to x-ray systems
• Protect service personnel, by monitoring all maintenance or 

facility repairs 
• Notify EH&S of all unusual events or conditions that occur in the 

laboratory that may have resulted in personal injuries.
• Complete all required training within the set time period specified 

by the RSC.

Personnel may be removed from an x-ray use authorization for non-
compliance of policies, rules and regulations under the provisions of 
the RSC Charter. This includes not completing annual retraining.

http://www.compliance.iastate.edu/rsc/committee-info/RSCCharter.pdf
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G. Obtaining Radiation Devices
In order to ensure proper management numbers  of  radiation producing 
devices (RPDs) entering the Iowa State University (ISU) campus, 
all purchases of these items must be approved and processed by 
Environmental Health and Safety (EH&S). ISU is required to license 
these devices with the Iowa Department of Public Health (IDPH). 

Prior Approval of X-ray and Radiation Producing 
Devices
Prior to the construction of facilities housing RPDs or the installation 
and use of RPDs in existing buildings, detailed plans outlining location, 
system design and shielding calculations are required to be submitted 
to and approved by the IDPH. EH&S will work with Facilities Planning 
and Management (FP&M) and contractors in obtaining necessary 
building design information, and if needed, prescribe additional design 
criteria. EH&S will review plans, complete shielding calculations 
and submit registration materials to IDPH. Additional requirements, 
as set forth by the device manufacturer, may be necessary to gain 
operational approval from the Radiation Safety Committee (RSC).

EH&S will coordinate the annual registration renewal for all RPDs.

Prior Approval of Electron Microscopes
Electron Microscopes require registration with IDPH. Contact EH&S 
prior to installation and purchase of electron microscopes.

EH&S will coordinate the annual registration renewal for all Electron 
Microscopes. An account number will be needed for payment of the 
annual registration fee.

Receipt of Free/Gifted/Evaluation Devices
Free, gifted, or evaluation devices that produce radiation must follow 
the same procedures outlined above. Additionally, devices, and other 
radiation sources transferred to ISU by new faculty and staff require 
EH&S notification and approval of the RSC.

Note:  It may take four to 
six weeks to get approval 
for a new or relocated  
x-ray device.
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H. Security, Storage, Transfer, and Transportation of 
Radiation Devices

Any transfer or relocation of radiation materials or  devices must be 
approved by Environmental Health and Safety (EH&S) before the 
transfer takes place. 

Security of X-Ray and Radiation Producing Devices
Radiation producing devices (RPDs) are to be secured to prevent 
operation by unapproved persons. Security measures include limiting 
access to all devices, password protecting operational software, and 
limiting access to keys that energize power systems.

Transfer of Radiation Devices
Any transfers of RPDs (possession transferred from one principal 
investigator (PI) to another) must be pre-authorized by EH&S. 
Transportation of radioactive material on campus and to other 
institutions must be in accordance with Iowa State University (ISU), 
Iowa Department of Public Health (IDPH) and U.S. Department of 
Transportation (DOT) rules. EH&S must be notified before any 
transfers or shipments take place. 

Temporary Job Sites and Remote Locations
Occasionally, x-ray devices may need to be used at temporary 
job sites or remote laboratories. Job sites located outside of Iowa 
require reciprocal licensing to be in place and three days advance 
notice before travel may begin. All transportation, posting, security 
and notification requirements under the local rules apply to remote 
locations. Remote job sites are subject to audits and inspections 
by EH&S and the governing regulatory agency. The use of RPDs 
at all temporary job sites and remote locations must have the prior 
approval of the RSO. 

Reciprocal Licensing
The use of radiation materials or devices outside of Iowa requires 
licensing by the regulatory agency with jurisdiction at the work location. 
Typically, the governing agency will grant a one year reciprocal 
license allowing ISU to operate within their jurisdiction for 180 working 
days. All costs for reciprocal licensing are the responsibility of the 
PI or department conducting the work. Reciprocal licensing must 
be planned well in advance. Allow at least four weeks to complete 
approvals and licensing procedures. 

Note: All transfers for 
changes must be  
pre-authorized.

Note: Allow at least four 
weeks for reciprocity 
approval.
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I. Disposal of Radiation Producing Devices

Disposal of Equipment 
Disposal of radiation producing devices (RPDs) will be completed 
through Iowa State University (ISU) Surplus and the equipment 
manufacturer, under guidance of Environmental Health and Safety 
(EH&S). Disposal will be completed following the laboratory equipment 
disposal method found at the ISU Surplus website.

If the equipment manufacturer cannot be located or refuses transfer 
then EH&S will assist the principal investigator (PI) or department 
with an alternate disposal method. Devices must be permanently 
disabled and any beryllium removed. The PI and/or department 
will be responsible for all costs associated with current and legacy 
equipment disposal. Equipment storage is not permitted to avoid 
disposal expense. Non-operational devices should be identified, 
repaired, transferred or disposed within a reasonable amount of time. 

Common equipment containing embedded sources includes gas 
chromatographs, liquid scintillation counters, emergency exit signs, 
and static elimination devices. 

Note: PI is responsible 
for disposal costs.

https://www.surplus.iastate.edu/excess-property/forms
https://www.surplus.iastate.edu/excess-property/forms
https://www.surplus.iastate.edu/sales
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J. Personnel Exposure

Occupational Dose Limits 
Current limits for occupational radiation exposure have been 
established at levels to: 

• prevent deterministic/acute radiation effects (erythema, 
epilation), and 

• limit late/stochastic effects such as cancer or genetic damage 
to very low levels. 

These limits are based on the combination of external and internal 
exposures. To better understand the annual occupational exposure 
limits set by these regulatory agencies, the definitions of these limits 
are discussed below: 

External Dose 
• Shallow-Dose Equivalent (SDE) is the dose to the skin from 

an external source of ionizing radiation. 
• Eye (Lens) Dose Equivalent (LDE) is the dose equivalent to the 

lens of the eye from an external source of ionizing radiation. 
• Deep-Dose Equivalent (DDE) is the whole-body dose from an 

external source of ionizing radiation. 

Table 1 provides a summary of the current annual occupational 
dose limits for external and internal exposures. 

TABLE 1. Annual Occupational Dose Limits for Adult Workers

 Limit rem* Sievert 
(sv)

Shallow Dose Equivalent, Whole-body 50 0.5

Shallow Dose Equivalent, Max. Extremity 50 0.5

Eye Dose Equivalent to the Lens of the Eye 15 0.15

Total Organ Dose Equivalent 50 0.5

Total Effective Dose Equivalent 5 0.05
*rem = the special unit of dose equivalent. Sievert is the S.I. dose equivalent 
unit. (1rem = 0.01 sievert). 
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Regulatory Dose Limits to Declared Pregnant 
Workers 
Federal and state regulatory agencies have adopted the National 
Council on Radiation Protection (NCRP ) recommendations. However, 
the regulations only apply when a worker voluntarily declares their 
pregnancy. If a declaration of pregnancy is made, the worker grants 
consent to their employer to limit their dose to a TEDE of 500 mrem 
(5 mSv) throughout the entire pregnancy. If no declaration is made to 
the employer, their occupational dose limits remain the same.

A declaration of pregnancy must be made to the Radiation Safety 
Officer (RSO) in writing, and can be made at any time during the 
pregnancy. Upon receiving the Declaration of Pregnancy form, EH&S 
will schedule a counseling session with the worker to review their dose 
history, current work, dose limits and explore methods for minimizing 
radiation exposure. The declaration of pregnancy can be revoked by 
the worker at any time and will end upon parturition.

Occupational Dose Limits for Minors 
A minor is anyone under 18 years of age. The annual occupational 
dose limits for minors are ten percent of the annual dose limits 
specified for adult workers. This equals a TEDE of 500 mrem (5 
mSv)/year). 

Regulatory Limits for Dose to Individual Members 
of the Public 
The limit for radiation doses to non-radiation workers and members of 
the public is two percent of the annual occupational dose limits. For 
the whole-body dose, this is a TEDE of 100 mrem (1 mSv) per year. 

Note: The first trimester  
is the most critical.  
Declare early!

http://www.ehs.iastate.edu/sites/default/files/uploads/forms/pregdec.pdf
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K. Personnel Monitoring
A number of devices and methods exist for assessing an individual’s 
exposure to ionizing radiation. Whether one or more of these 
personnel monitoring methods is employed for a given situation will 
depend upon a number of factors, including amount of time spent 
working with the devices.

Personnel Dosimeters 
State and federal laws require that any individual likely to receive a 
dose in excess of 10% of the limits be monitored. There are numerous 
types of materials or devices that are used to assess an individual’s 
cumulative external radiation dose. These are collectively termed 
“dosimeters.” Dosimeters are issued to monitor both whole-body 
and extremity exposures. Periodically, dosimeters are exchanged 
by Environmental Health and Safety (EH&S) and forwarded to the 
vendor’s laboratory for analysis.

Whole Body

Whole-body dosimeters are issued for work with or near sources 
emitting penetrating radiation (energetic beta particles, x-rays, 
gamma rays or neutrons). Whole body dosimeters monitor 
external radiation exposures. 

Extremity/Ring

Ring dosimeters are worn by individuals who’s hands may be 
exposed to the x-ray beam. Examples are aligning the x-ray 
beam or using fluoroscopy. Ring dosimeters monitor extremity 
exposures or exposures to limbs beyond the elbow and knee.

A whole body badge will be worn on the front of the torso between the 
shoulders and the waist near the portion of the body that is most likely 
to receive the maximum radiation exposure and under any protective 
clothing. If a protective apron is worn, the dosimeter should be near 
the midline of the body under the apron.

An additional dosimeter will be worn for the purpose it was issued 
such as eye, upper extremity or fetal monitoring. A dosimeter issued 
to monitor the eyes will be worn on the collar. A dosimeter issued 
to monitor an upper extremity exposure will be worn on the sleeve. 
Further instruction on proper dosimeter use and storage can be found 
on the EH&S website. 

http://www.ehs.iastate.edu/publications/factsheets/dosimetryuse.pdf
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Personnel Exposure Records/Reports 
At Iowa State University (ISU), all authorized personnel will have a 
radiation dose history record, regardless of their monitoring requirement. 
All personnel monitoring records are maintained by EH&S.

An annual occupational dose report will be given to monitored 
individuals with a dose exceeding 100 mrem,. Dose reports will be 
supplied to participants at their request. EH&S will only release dose 
reports through a signed request submitted by the participant.

Personnel monitoring results are regularly reviewed by EH&S 
radiation safety staff to assure that radiation doses are kept As Low 
As Reasonably Achievable (ALARA). Information on a person’s 
radiation exposures is only released to the person directly, or to a 
specified party authorized by the exposed individual. A permanent 
record of this release information, dated and signed by the individual 
involved, is kept on file. 

ALARA Reviews
EH&S reviews dose reports upon receipt from the vendor. An 
individual will be notified by EH&S whenever current monitoring 
results exceed established ALARA limits. EH&S will meet with the 
individual to determine the cause of elevated dose, and will review 
work practices to identify methods to reduce exposure. 
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L. Laboratory Safety
The Laboratory Safety Manual outlines the minimum requirements 
for safe laboratory operations at ISU. PIs and authorized personnel 
will be subject to the requirements of the Laboratory Safety Manual.

The potential hazards associated with working with sources of ionizing 
radiation can be minimized through the use of appropriately designed 
and constructed facilities and by adherence to standard laboratory 
safety rules and practices. 

Facility Requirements 
The majority of research laboratories at Iowa State University (ISU) 
are adequate for the use of radiation producing devices (RPDs). 
However, additional x-ray shielding may be needed for larger 
systems.. Specific requirements will be determined by EH&S on a 
case-by case basis. 

Procedures, Practices, and Rules for the Safe Use
In general, exposure to ionizing radiation can be maintained As Low 
As Reasonably Achievable (ALARA) through the adherence to a 
number of standard procedures, practices and rules. These include: 

• Individuals who have not been approved for the x-ray system 
must not operate it. 

• Security of RPD keys or passwords must be maintained at all 
times to prevent unauthorized use or tampering.

• A x-ray sign must be conspicuously posted in the laboratory.
• A State of Iowa “Notice to Employees” must be posted.  
• Dosimeters, if issued, must be worn when operating the 

radiation-producing devices.

Annual Reviews
In order to ensure that safety rules are observed and that RPD’s 
have been adequately controlled and operated, EH&S staff conducts 
periodic surveys and audits of radiation laboratories. During these 
audits general safety surveys (GSS) may also be completed. The 
criteria for the GSS can be found on the EH&S website.

Facility Audits

X-ray and RPD laboratory audits are performed at least annually. 
During each audit, the Principal Investigator (PI), authorization, 
standard operating procedures (SOPs), security, training records, 
and usage logs are reviewed and worker performance is evaluated. 

http://publications.ehs.iastate.edu/labsm/
https://www.ehs.iastate.edu/research/laboratory/forms/survey-forms
https://www.ehs.iastate.edu/sites/default/files/uploads/publications/miscdocs/noticetoemployees.pdf
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Any problems encountered by EH&S during the survey or audit are 
discussed with laboratory staff or the laboratory supervisor and, 
when necessary, with the PI. Laboratory personnel are responsible 
for correcting any problems identified through EH&S audits. 
Written corrective action plans may be required to be submitted to 
the EH&S. EH&S is available to assist the laboratory in correcting 
problems. The inspection criteria is available for laboratory use at 
the EH&S website. 

X-Ray Surveys

The leakage or scatter of the primary beam through apertures in 
ill-fitting or defective equipment can produce very high intensity 
beams. Modern x-ray and radiation producing devices incorporate 
shielding and safety design features to prevent both acute local 
accidental exposure and chronic exposure to radiation. At least 
annually, EH&S will complete an area survey to verify that tube 
leakage, cabinet leakage, and/or public exposure meets the 
regulatory requirements.

Radiation surveys of all analytical and diagnostic x-ray systems 
sufficient to show compliance with the radiation levels requirements 
must be performed:

• Upon installation of the equipment and at least every twelve 
months thereafter.

• Following any change in the number, type, or arrangement of 
components in the system.

• Following any maintenance requiring the disassembly or 
removal of a system component.

• During the performance of maintenance and alignment 
procedures if the procedures require the presence of a 
primary x-ray beam when any local component in the system 
is disassembled or removed.

Contact EH&S at (515) 294-5359 to request a radiation survey for 
your device or system.

Note: A survey must 
be completed after any 
maintenance requiring 
disassembly. 
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M. Emergency Planning
When planning for emergencies, be sure to communicate hazards 
through postings/signage and have procedures in place for personnel 
to follow.

Postings and Signs
Post the following information at the main entrance to each laboratory: 

• Names and phone numbers of the laboratory supervisor and 
other responsible parties to be contacted in the event of an 
accident, fire, or spill.

• Special hazards that may be encountered in the laboratory 
(biohazardous material, cylinders, radioactive material, etc.).

• Safety instructions for persons entering the laboratory, such as 
access restrictions, required protective equipment, etc (chemical 
resistant apron or N95 respirator).

• National Fire Protection Association (NFPA) 704 diamond 
(supplied by Environmental Health and Safety (EH&S) upon 
request once chemical inventory is submitted).

The interior of the laboratory must be posted with the following:

• Emergency Action Plan near the exit. Development of the 
Emergency Action Plan will be discussed in the next section.

• Hazardous Waste Satellite Accumulation Area sign to designate 
the location where laboratory waste will accumulate until it is 
collected by EH&S. Refer to Waste and Recycling Guidelines.

• Signs identifying location of safety equipment (fire extinguisher, 
safety shower, eyewash fountain, etc.). Refer to Laboratory 
Safety Manual for specific information on required signage and 
posting locations. 

• Signs, labels, and/or warning/caution tape identifying designated 
use and storage areas for materials or equipment requiring 
special procedures. Refer to Laboratory Safety Manual 

All required signage and postings are available from EH&S upon 
request at (515) 294-5359 or EH&S.

Emergency Action Plan
The principal investigator and/or laboratory supervisor must develop 
an emergency action plan for their laboratory. An Emergency Action 
Plan template and sample have been developed to help address the 
following emergency issues:

http://publications.ehs.iastate.edu/warg/
http://publications.ehs.iastate.edu/labsm/
http://publications.ehs.iastate.edu/labsm/
http://publications.ehs.iastate.edu/labsm/
https://www-ehs.sws.iastate.edu/prep/eap
https://www-ehs.sws.iastate.edu/prep/eap
mailto:ehsinfo@iastate.edu?subject=
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Alarm System Activation

The locations of alarm pull stations can be found on the building 
emergency map (fire alarm, chemical spill, severe weather). 
Laboratory employees must know how and when to activate alarms.

Evacuation Procedures

Identify evacuation routes and meeting locations for emergencies 
such as fire, severe weather, and chemical, biological, or radiological 
releases. Building Emergency Maps are available for download on 
the EH&S website. 

Fire Emergencies

For all fires, activate alarm, dial 911, and evacuate. Additional 
information is contained in the Evacuation Procedures web page 
and the Fire Safety Guidelines.

Spill/Release Containment and Cleanup Methods

Develop cleanup/response procedures for the chemical, biological, 
and radiological materials used in the laboratory. Incorporate any 
specialized neutralization and decontamination methods for the 
materials used (biohazardous materials, hydrofluoric acid, etc.). 
These procedures should be part of the Emergency Action Plan 
and the laboratory standard operating procedure. The following 
generic spill/release procedures have been developed to provide a 
basis for laboratory-specific methods.

• Chemical Releases to the Environment

• Chemical Spill - Small 

• Chemical Spill - Large 

• Compressed Gas Leak Procedure

• Mercury Spills

Intruders

An intruder is any unauthorized person who makes inappropriate 
or unwanted entry into the laboratory. Establish a protocol for 
responding to a laboratory intruder. The following steps should be 
included in the protocol for responding to an intruder: 

• require all unknown laboratory entrants to identify themselves 
and their purpose

• report all laboratory intruders by dialing 911

• do not attempt to detain the intruder 

http://www.ehs.iastate.edu/prep/building-information
https://www.ehs.iastate.edu/services/fire/evacuation-procedures
http://www.ehs.iastate.edu/publications/manuals/fireguide.pdf
https://www.ehs.iastate.edu/research/laboratory/spills-leaks/minor-spill
https://www.ehs.iastate.edu/research/laboratory/spills-leaks/major-spill
https://www.ehs.iastate.edu/research/laboratory/forms/hazards/compressed-gas/gas-leaks
https://www.ehs.iastate.edu/research/laboratory/spills-leaks/mercury
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Non-Discrimination Statement
“Iowa State University does not discriminate on the basis of race, color, age, ethnicity, religion, national 
origin, pregnancy, sexual orientation, gender identity, genetic information, sex, marital status, disability, 
or status as a U.S. veteran. Inquiries regarding non-discrimination policies may be directed to Office of 
Equal Opportunity, 3350 Beardshear Hall, 515 Morrill Road, Ames, Iowa 50011, Tel. 515 294-7612, email 
eooffice@iastate.edu”

mailto:eooffice@iastate.edu
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