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Radiation Protection 
 
Overview 
 
It is a well-known fact that ionizing radiation can cause damage to living cells.  Therefore it is 
imperative that everyone involved in the medical application of ionizing radiation have accurate 
knowledge and understanding of safety guidelines.  This will insure that adverse effects of 
radiation exposure are kept to a minimum.   
 
The School of Radiography at Heritage Valley Kennedy Hospital is committed to this endeavor. 
 
The Radiation Protection Handbook is designed to provide the student an overview of radiation 
safety.  The guidelines and methods that can be employed to reduce or limit radiation exposure 
(primary, scatter, and leakage radiation) affecting the patient, radiologist, technologist, and 
student are all contained within this handbook.   
 
Student reading and review of the Radiation Protection Handbook content will be documented on 
the Radiation Protection Handbook Review sheet and that will be kept in the student’s personal 
file. 
 
 
ALARA Concept (As Low As Reasonably Achievable) 
 
In 1954 the National Committee on Radiation Protection established the principle that radiation 
exposure should be kept As Low As Reasonably Achievable.  This concept, known as the 
ALARA Concept, is accepted by all regulatory agencies.  Medical radiographers and radiologists 
share the responsibility of keeping occupational and non-occupational absorbed doses below 
their allowable maximum levels.  This can be achieved through the practice of proper radiation 
control procedures.  Reduction of absorbed doses through the use of proper safety procedures 
benefits both the patient and the radiation worker.   
  
Repeat Radiographs and Supervision  
 
Regardless of the student’s level of competency, all repeat images are to be performed in the 
presence of registered staff technologist, clinical instructor and or the clinical preceptor.  No 
student is permitted to take a repeat radiograph by themselves without a registered radiographer 
present.  No exceptions.  If this repeat supervision is violated, the student will be held 
accountable for disciplinary action.  Also, under no circumstances is any student permitted to 
stand outside the secondary barrier and be within the imaging room, holding a patient for a 
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radiographic exposure.  The student also, will be held to disciplinary action if this is violated. 
 Radiation Monitoring Guidelines 
 
Radiation Monitoring Guidelines and Policies 
1.  Who needs a radiation monitoring devise?  Federal and state laws require that all personnel 
wear radiation monitoring devices at all times while using energized radiographic  equipment or 
when near radioactive sources when the possibility of exposure could reach 12.5 mS/year. Here 
at Heritage Valley Kennedy we wear optically stimulated luminescence dosimeter (OSL) 
 
2.  Proper use of OSL.  OSLs are issued and must be worn to measure occupational radiation 
exposure during clinical rotations. 
 
3.  Wearing an OSL.  OSLs must be worn by the assigned individual and may not be worn by 
any other person.  OSLs must not be tampered with in any manner.   
 

SOLs must be kept away from extreme hot or cold temperatures and  
 radiation sources when not in use.  OSLs should not be left on lab coats, uniforms, 
 or lead aprons when this apparel is not being worn.  OSLs are to be hung in the 
 Briefing Room prior to leaving the hospital each day.   
 

Students must notify the Clinical Instructor immediately if their OSL is lost, misplaced, 
or damaged.  One spare OSL is available each month and will be issued to the student 
who first requires it.  Students who lose their OSL must have it replaced before they’re 
permitted in the clinic.  If the spare OSL is not available, an OSL will be ordered at the 
student’s expense.  Cost of replacing the OSL (currently $12.50) has been established by 
Landauer and is subject to change. Students will also be responsible for shipping costs.  
Students who do not have their OSL for clinical assignment are forbidden to be in the 
clinic and will be sent home. Missed clinical and lab time must be made up by the 
student.   

 
4.  Radiation exposure reports.  Radiation exposure reports are received monthly from 
 Landauer Radiation Exposure Service.  This report is promptly circulated by the Clinical 
 Instructor so students are made aware of their individual monthly radiation exposure.  
 The Clinical Instructor will reiterate maximum permissible dose while students are 
 reviewing their exposure readings.  Students may ask questions regarding radiation 
 protection and exposure limits.  Students must then initial the report verifying that they 
 have reviewed it.  Radiation exposure reports are then filed and maintained by the 
 Clinical Instructor.  
 
5.  Monthly OSL replacement.  On approximately the 15th of each month, the OSL must be 
returned and replaced with a new insert.  The Clinical Instructor will notify students when the 
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inserts are due and will issue new monthly badges.   
 

Radiation Exposure Limits 
Occupational Absorbed Dose 

Equivalent Limits 
 
For the protection or radiation workers, absorbed dose equivalent limits have been established as 
guides. All medical imaging personnel should be familiar with the following guidelines: 
 
National Council on Radiation Protection (NCRP Report #91) Guidelines for Adults  
 
Annual whole body exposure  0.05 seiverts             50 mSv 
 
Lens of eyes              0.015 seiverts             150 mSv 
 
All others (red bone marrow, 
Breast, lung, gonads, skin, and 
extremities)           0.50 seiverts    500 mSv 
 
Cumulative Exposure   0.01 seivert X age in years 
     10 mSv X age in years 
 
Embryo – Fetus Exposure 
 
 According the to National Council of Radiation Protection and Measurements (NCRP) 
Report #16, the recommended equivalent dose limit should not exceed  0.5 mSv/month during 
the gestational period.   
 
NCRP References: 

1.  U.S. Nuclear Regulatory Commission Regulations, Title 10, Part 20, Code of Federal Regulations. Copies are 
available  from the USNRC, Washington, DC  20546. 

 
 2.  NCRP Report #91, Recommendation on Limits for Exposure to Ionizing Radiation. Copies available from the  
 NCRP Publication, 7910 Woodmont Avenue, Suite #800, Bethesda, MD  20814 
 
Nuclear Regulatory Commission (section 3.20.1201) and Pennsylvania State Department of 
Environmental Protection (219.31) Guidelines for Adults* 
 
(1) An annual limit, which is the more limiting of: 
 
 (i)  The total effective dose equivalent being equal to 0.05 Sv 
  
 (ii)  The sum of the deep-dose equivalent and the committed dose equivalent to any  
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          individual organ or tissue other than the lens of the eye being equal to 0.5 Sv 
 
(2) The annual limits to the lens of the eye, to the skin, and to the extremities, which are: 
  
 (i)   A lens-dose equivalent of 0.15 Sv; and 
 
 
 (ii)  A shallow-dose equivalent of 0.5 Sv to the skin or to any extremity. 
 
Nuclear Regulatory Commission (section 3.20.1207) and Pennsylvania State Department of 
Environmental Protection (219.37) Guidelines for Minors* 
 
The annual occupational dose limits for minors are ten percent of the annual occupational dose 
limits specified for adult workers.   
 
Nuclear Regulatory Commission (section 3.20.1207) and Pennsylvania State Department of 
Environmental Protection (219.37) Guidelines for Dose to an Embryo/Fetus* 
 
(a) The licensee shall ensure that the dose equivalent to the embryo/fetus during the entire 
pregnancy, due to the occupational exposure of a declared pregnant woman, does not exceed 5 
mSv. 
 
(b) The licensee shall make efforts to avoid substantial variation above a uniform monthly 
exposure rate to a declared pregnant woman so as to satisfy the limit in Paragraph (a) of this 
section. 
 
(c)  The dose equivalent to the embryo/fetus is the sum of: 
  
 (1) The deep-dose equivalent to the declared pregnant woman; and 
 
 (2) The dose equivalent to the embryo/fetus resulting from radionuclides in the   
 embryo/fetus and radionuclides in the declared pregnant woman. 
 
(d)  If the dose equivalent to the embryo/fetus is found to have exceeded 5 mSv or is within 0.5 
rmSv of this dose, by the time the woman declares pregnancy to the licensee, the licensee shall be 
deemed to be in compliance with paragraph (a) of this section if the additional dose equivalent to 
the embryo/fetus does not exceed 0.5 mSv during the remainder of the pregnancy. 
 
*Please refer to copies of actual guidelines from the NRC and DEP on the following pages.   
 
The U.S. Nuclear Regulatory Commission’s Regulatory Guide 8.36, entitled, “Radiation dose to 
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the Embryo/Fetus” provides in-depth information and is kept on file at all times in a designated 

folder in the Resource Room along with the Declaration of Pregnancy Forms.   

 
Student Radiation Exposure Limits Policy 
 
The maximum allowable whole body occupational exposure limit for a given month can be 
equated to 4,000 mSv (USNRC - Source #9).  However a student diagnostic radiographer’s 
whole body exposure for a given month should not exceed 3,000 mSv. 
 
In the event that a student received 3,000 mSv or more in a given month, the student will be 
counseled by the Clinical Instructor.  The purpose of this session is to ensure that the student is 
practicing the Cardinal Rules of radiation protection. 
 
Students who are less than 18 years of age must follow the Nuclear Regulatory Commission’s 
(section 3.20.1207) and the Pennsylvania Department of Environmental Protection Agency’s 
(section 219.37) recommended occupational dose limits for minors.   The NRG and the DEP set 
dose limits as ten percent of the annual dose limits specified for adult workers.  Based on the 
National Council for Radiation Protection and Measurements recommendations, the total 
effective dose equivalent for minors should not exceed 0.005 Sv annually nor exceed .03 mSv 
per month.     
 
Although the student who is less than 18 years of age will be rotated through fluoroscopic, 
portable, and operative radiography, the student is not permitted to stand in the radiographic 
room during fluoroscopic procedures, but may assist for the procedure in any other way including 
obtaining patient history, explaining the procedure to the patient, preparing contrast media, and 
setting up the room.    
 
During portable radiography, the student may assist with the procedure in any way necessary 
including positioning the patient and cassette, and by selecting technique.  However, the student 
is required to leave the area when the radiographic exposure is being made.  The student will be 
permitted to observe only operative radiographic procedures in which there is no fluoroscopy.     
 
Advisement of the aforementioned radiation protection guidelines for students under the age of 
18 will be documented on the Radiation Exposure Consultation for Radiography Students Under 
18 Years of Age form (refer to page 10) and will be kept in the student’s personal file.   
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Pregnancy Guidelines 
 

1.  The National Council of Radiation protection and Measurements (NCRP)  
Report #16 recommends that, during the entire gestation period the maximum 

 permissible dose equivalent to the fetus from occupational exposure of the expectant 
 mother should not exceed 0.5 mSv/month. 
 

2.  The NCRP report recommends that a woman who is pregnant, or who is fertile and 
likely to become pregnant, should not be employed where the dose accumulation is likely 
to exceed .002 or .003 Sieverts per year.  Furthermore, she should not continue in 
employment during pregnancy once her radiation reports indicate that she has 
accumulated a dose exceeding .5 mSv/month since becoming pregnant. 

 
A student radiographer who practices good radiation protection (i.e. always being in a 

 shielded area when exposures are made, not holding patients or cassettes during  
 exposures, and wearing lead aprons during portable and fluoroscopic procedures) should 
 not receive over .3 mSv/month.  This falls below the NCRP maximum limitations for the 
 pregnant worker. 
 

3.  Students who enroll in Heritage Valley Kennedy Hospital’s radiography program are 
advised of the potential adverse effects of radiation to a fetus.  Should any student suspect 
pregnancy, she is encouraged to declare it immediately by completing a Declaration of 
Pregnancy form (refer to page 8) and submitting it to the Clinical Instructor or Program 
Director.   
 
Declaration of pregnancy forms are kept in a manila folder on the shelves in the Student 
Resource Room. Students are advised that declaration of pregnancy voluntary (please 
refer to paragraph 5).   
 
 A student who does not declare pregnancy in writing will not be considered pregnant 

 until such written notice is received by the Clinical Instructor or Program Director.  
 Students are advised that oral declaration or statement of pregnancy is the same as not 
 telling the Clinical Instructor and/or Program Director of the pregnancy, even if the 
 student appears pregnant.   
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At such time that a student declares pregnancy  in writing, the student will be issued a 
second OSL  to monitor radiation exposure so that the radiation dose limit to the 
embryo/fetus does not exceed the NCRP guidelines of 0.5 mSv/month during the   
gestational period.   
 
4.  After declaration of pregnancy, the student must inform the Program Director as to 
which program option she is choosing, according to Heritage Valley Kennedy, School of 
Radiography’s Pregnancy Policy (as outlined in the Pregnancy Policy included in the 
Student Handbook).  It is recommended that the student seek the advice of her physician  
regarding this matter.  At any time after declaring pregnancy, the student may undeclared 
pregnancy by submitting a signed notice to the program director. 
 
5.  Female students are also advised at the beginning of the program that should they 
become pregnant, they may chose not to declare their pregnancy.  Students who choose 
not to declare their pregnancy will continue to be subject to the same radiation dose limits 
that apply to non-pregnant workers even if the student is visibly pregnant.   
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DECLARATION OF PREGNANCY FORM 
 
 
TO: _________________________________________________________________________ 
        Program Director or Clinical Instructor 
 
I am declaring that I am pregnant.  I believe I became pregnant in _________________________ 
(only the month and year of conception need be provided). 
 
I understand that in accordance with the National Council of Radiation protection and 
Measurements (NCRP) Report #16, the recommended equivalent dose limit should not exceed 
0.5 mSv/month during the gestational period.   
 
I also understand that I will be required to exercise one of the options as outlined in the 
pregnancy policy of the Student Handbook. 
 
If I find out that I am not pregnant, or if my pregnancy is terminated, I will promptly inform the 
Program Director by filling out the withdrawal of pregnancy declaration.   
 
Although it is both procedural and practice of this program to offer the utmost in radiation 
protection to the students, the Heritage Valley Kennedy Hospital, School of Radiography will not 
assume liability for the health of the mother, fetus, or child of the student. 
 
Information regarding a student’s pregnancy is held in the utmost confidence. 
 
The School of Radiography and or Heritage Valley Kennedy Hospital does not accept any 
responsibility for adverse health effects related to the mother, fetus or the child during the 
pregnancy or after delivery. 
 
____________________________________________  ________________________ 
Student Signature       Date received 
 
_____________________________________________  ________________________ 
Program Director or Clinical Instructor Signature   Date received 
 
My signature above indicates I have received and read the school’s policy #7, pregnancy policy.  
I have had my questions answered and understand what my options are if I become pregnant 
while attending the School of Radiography at Heritage Valley Kennedy Hospital. 
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WITHDRAWAL OF PREGNANCY DECLARATION  
 
 
I am withdrawing my previous declaration of pregnancy. I understand that as a result of signing 
and submitting this form, any leave of absence for pregnancy will be discontinued as of 
_______________ date.  
 
 
Date of Withdrawal of Pregnancy Declaration: _________________________  
 
 
___________________________   ________________________  
Signature of Student     Date  
 
 
 
Acknowledgement of receipt of Pregnancy Withdrawal Document:  
 
 
 
______________________________  _______________________  
Signature of Program Director   Date 
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Radiation Protection Precautions for Personnel 

 
Diagnostic Areas 
 

• Persons who regularly work with radiation, including technologists and students, should 
never hold patients during a radiographic exposure.   

 
• Mechanical devices such as sponges and other positioning aides should be used whenever 

possible to restrain patients.  
 

• OSLs should always be worn. 
 

• Protective barrier shielding should be utilized. 
 

• Lead Aprons containing 0.25 mm lead minim, lead gloves, and thyroid shields should be 
worn appropriately. 

 
Fluoroscopic and Portable Areas 
 
Since fluoroscopic and portable procedures may cause the greatest potential for personnel 
exposure from secondary and scatter radiation, precautions in these areas are essential.  The three 
Cardinal Principles should be remembered and practiced. 
 

• TIME.  Exposure time should be minimized whenever possible. Students should use the 
shortest possible exposure time and be exposed as short a time as possible.  Knowing 
routine procedures, having the room equipped, and being efficient are ways in which 
exposure time can be reduced.   

 
• DISTANCE. Maximizing the distance from the radiation source decreases radiation 

exposure.  Students should stand as far from the source of radiation as possible without 
compromising patient safety.  The Inverse Square Law states that the intensity of the  
x-ray beam decreases as the distance from the source increases.   

 
• SHIELDING.  Proper use of lead aprons, gloves, thyroid shields, protective fluoroscopy 

drapes, Bucky shields, and portable lead barriers can reduce radiation exposure.   
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 Radiation Exposure Consultation  
 for Radiography Students Under 18 Years of Age  
 
Student Name:__________________________________________   
 
Date:  ___________________________________________ 
 
 

Because___________________________________is under 18 years of age, he/she must 
follow the National Council for Radiation Protection and Measurements (NCRP) recommended 
dose limits that apply to the general population.   The NCRP suggested dose limits for such 
individuals of 1 mSv per year (.25 mSv per quarter).   
 

The student has been advised to limit exposure to radiation as much as possible.  The 
Cardinal Rules of radiation protection (time, distance, shielding) were explained and emphasized 
to the student.   
 

Although the student will be rotated through fluoroscopic, portable, and operative 
radiography, the student is not permitted to stand in the radiographic room during fluoroscopic 
procedures, but may assist for the procedure in any other way including obtaining patient history, 
explaining the procedure to the patient, preparing contrast media, and setting up the room.   
During portable radiography, the student may assist with the procedure in any way necessary 
including positioning the patient and cassette, and by selecting technique.  However, the student 
is required to leave the area when the radiographic exposure is being made.  The student will be 
permitted to observe only operative radiographic procedures in which there is no fluoroscopy.    
The technologist with whom the student is working during such rotations will be informed of 
these stipulations by the Clinical Instructor prior to the start of the rotation.   
 

When the student reaches 18 years of age, their annual recommended dose limit will 
increase to the standard limit for radiation workers of 50 mSv, not to exceed 3 mSv per month.   
Nevertheless, caution around radiation areas should always be exercised so as to minimize the 
amount of radiation exposure received.   
 
 
___________________________________________  ________________________ 
Program Director       Date 
 
___________________________________________   ________________________ 
Clinical Instructor        Date 
 
___________________________________________  ________________________ 
Student        Date 



  12 SCHOOL OF RADIOGRAPHY RADIATION PROTECTION ~ August 2020 
 

 

 
 Radiation Protection Safety Notification & Consultation  
 
Overview 
 
Heritage Valley Kennedy Hospital’s School of Radiography adheres to the recommendation that 
whole body exposure for a student radiographer should not be equivalent to or exceed 30 mrem 
in any given month. 
 
Students who meet or exceed the recommended monthly exposure limit will meet with both the 
Program Director and the Clinical Instructor.  During this consultation, the student will be asked 
to evaluate their clinical practices and provide possible explanations for such exposure readings.  
The student will also be reminded of the Cardinal Rules of radiation protection and the 
importance of minimizing radiation exposure.   
 
The Radiation Protection Safety Notification & Consultation form (see page 11) will be 
completed during the consultation and maintained in the student’s personal file.   
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 Radiation Protection Safety Notification & Consultation Form 
 
 
Student Name: ______________________________________  Date:_____________ 
 
 
Heritage Valley Kennedy Hospital’s School of Radiography wishes to inform you that according 
to the radiation report for the month of _____________________through __________________ 
you have received a total of __________________mSv of whole body dose.   
 
Student explanation of possible reasons for such exposure:                       
 
 
 
 
Radiographic Room Assignments during this period: 
 
________________________________  __________________________________ 

________________________________  __________________________________ 

________________________________  __________________________________ 

 
The Program Director and the Clinical Instructor have reviewed radiation protection safety 
guidelines with me including the Cardinal Rules of radiation protection that consist of time, 
distance, shielding.   
 
I understand the importance of keeping radiation exposure to a minimum and have had the 
opportunity to ask questions regarding radiation safety.  I agree to take every precaution 
necessary to keep my radiation exposure to the lowest possible level. 
 
Comments: 
 
 
_________________________________________   ________________________ 
Student Signature       Date 
 
_________________________________________   ________________________ 
Program Director       Date 
 
_________________________________________   ________________________ 
Clinical Instructor       Date 
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Pregnancy Policy #7~ SIGNATURE SHEET 
 

 STUDENT HANDBOOK & RADIATION PROTECTION HANDBOOK 
 

I, ________________________________, have read the contents regarding pregnancy policy# 7 
and have been made aware of my three options as a female student.  I also, have been made 
aware of the declaration of pregnancy form and withdrawal of pregnancy form located within 
the Radiation Protection Handbook.  I’m aware that declaration of my pregnancy is on a 
voluntary basis and will be kept in the upmost privacy of the Heritage Valley Kennedy Hospital, 
Radiography Program.  I have had the opportunity to ask questions about the content of this 
policy. In addition, I have been given access to a digital copy and I’ve been made aware that 
there are hard copies available in several locations within the school. 
 
 
 
 
 
 
_____________________________  _________________________________ 
Student’s Signature    Date 
 

 
 
 
 
________________________________ _________________________________ 
Program Director’s Signature   Date 
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