
AIR SAMPLE PLACEMENT 
 

INTRODUCTION 

Air sample placement is a vital part of the air sampling process and is dependent on the 
purpose of the sample being collected.  Whether for estimating worker intakes, warning of high 
concentrations, testing for confinement or leakage of radioactive materials from apparatuses or 
enclosures, or defining airborne radioactivity areas they all play a vital role in the air sampling 
process. While we chose to cover all of the types of air samples in the training the class was 
specifically developed from the need to reinforce work area air samples. Work area air samples 
should be situated in a location that will give proper representation of airborne concentrations 
for workers in the area that they are working.  

Through the corrective action program, we observed a trend developing in the plant. The trend 
was that Radiation Protection (RP) Technicians were not performing air sampling in the proper 
locations for the required sample. The instrument was not being located in the correct 
configuration to obtain a representative sample of the air the worker was breathing while in the 
work environment. The primary observations were inconsistencies in the interpretation and 
placement of work area air samples. 

All of the workers performing these samples had previously been trained through on-the-job 
training and task performance evaluations. During the course of their on-the-job training and 
task performance evaluations the workers are shown the different types of air samples and the 
proper placement of the sampler to obtain each type of air sample.  

CONTEXT AND DESIGN PROCESS 

The initial design team consisted of myself, a Health Physicist and RP Instructor, two other RP 
Instructors, our senior department manager, four department superintendents, and a Health 
Physicist. The Health Physicist and I have approximately 15 years of experience in RP, and I 
have two years of experience in the training environment. The other members of the design 
team have approximately 25 years of experience in RP each and the instructors have ten years 
of training experience each.    

Through the use of our design team meetings, we determined that some type of training was in 
fact needed to re-familiarize RP technicians with the correct placement of air samplers. Our 
initial idea was to have a simulated work environment set up and to brief the technicians on 
work that workers would be going in the area to perform. We would then observe the 
technicians performing the air sampler set up and critique them on their performance afterward. 

 After further discussion and looking back at the observations, we decided that the workers 
needed classroom training to reinforce the requirements and expectations. We liked the idea of 
the practical exercise because this would give us an opportunity to see the process that the 
technician goes through when evaluating the location of the air sampler. We chose to keep the 
idea of the practical exercises and decided that it should still be a part of the overall evaluation. 
(See Figure 1. Pg.5) 

With the classroom training we would reinforce how to make a proper determination for 
placement of the sampler dependent upon the type of sample required. We would also discuss 
the different types of air samples and when each type of sample should be taken. We would 
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also take this opportunity to reinforce procedural guidance as well as the federal regulations 
related to air sampling.  

All of the technicians that would be taking the class had been previously trained and they were 
all qualified to perform every type of air sampling that is performed at the plant. The goal was 
going to be to refresh their knowledge of the air sampling techniques and how to apply them on 
the job to improve performance when evaluating radiological hazards.  

The need of the workers was for them to be able to walk into a room, evaluate the hazard in the 
room, and from that determine the correct location for the air sampler to be set up. The location 
is critical because if they are not set up in the correct location, then we will not get a 
representation of the air that the workers will be breathing while in the area performing the work.  

We came out of the meetings with a combination of classroom training, both hands on and 
lecture, in conjunction with a practical exercise. We would use these three together to ensure 
the technicians had a thorough understanding of the why through procedures and regulations, 
and the how through hands-on activities and the practical exercise. Upon completion of the 
training, they should be armed with the knowledge needed to go back into the plant and 
correctly perform every type of air sample taken. The classroom training would be primarily 
lecture in a typical classroom setting with some hands-on examples. Upon completion of the 
classroom training the students had to perform the practical exercise in a simulated work 
environment correctly for a grade. 

DESIGN PRODUCT 

This class was created last year to be used as a part of our continuing training program. The 
class began with a statement of the goal, and all of the learning objectives. The evaluation 
method was discussed which would be a combination of discussion questions in the classroom, 
reviewing an analysis form, performing a pre job brief, discussing the job scenario before the 
practical exercise, performing the practical exercise in the simulated work environment, 
performing calculations, and discussing actions based on results from survey. We went over 
operating experience pertaining to air sampling and ask the students to provide their own 
personal operating experience whether it was a positive or a negative experience. Then we 
went over the different site procedures that talked about air sampling and the importance of the 
air sampling. We talked about risk and discussed the observations that had been written up in 
our corrective action program. Then we talked about the regulations and legal requirements that 
we have for performing air samples. 

After going over the procedures and regulations we went through the presentation. The 
presentation consisted of different scenarios and was designed to ask a lot of questions and 
encourage interaction from the students. We asked questions based on procedures and 
regulations and then we would discuss as a class why the answers were what they were 
attempting to ensure everyone in the class had a good understanding before moving on. All of 
this was done in an effort to reinforce to the technicians what to do and why. There was, as we 
thought there would be, initially some confusion about the difference between breathing zone 
and work area samples. We used this confusion two our advantage and took the time to go 
through the procedures and pick out why they were different and what types of air samplers had 
to be used for each. 
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Our problem was not that the workers did not have the knowledge needed to perform their job 
they were simply confusing the names and purpose of each. Work area air samples, breathing 
area air samples, and general are air samples all of which are needed but for different reasons. 

Once the classroom portion of the training was completed, we took the students one at a time to 
the simulated work environment that we had set up. I and two supervisors briefed the students 
on the work that was going to be performed in the area and asked that they go into the room 
and set up an air sampler based off of the information that they had.  

Once this was complete, we would exit the room and students would use training instruments to 
identify the level of activity on the simulated air sample patch. These instruments work similarly 
to the way the instruments the students use in the plant work. The difference between these 
instruments and the ones that the students use inside the plant is that these instruments work 
off of an RFID so we can change the level of activity by simply using different RFID tags. This 
allowed us to make the scenario just a little bit different for every student that came through.  

The students would use these instruments to measure the levels of simulated airborne activity 
from an air sample. Based on the results that the students would obtain they would have to walk 
us through what they would have to do next. All of the results required extra steps to be taken 
by the students, all of which had been gone over in the classroom prior.  

At the end of class student feedback forms were passed out and the students were asked to 
give their feedback on the class anonymously. All of the comments were wrapped up and the 
ones that can will be incorporated the next time that this training is given. Among one of the 
more popular suggestions were that we try to incorporate more practical exercises into the other 
areas of the training program.  

Upon completion of the class, we asked supervision to perform focused observations of the 
technicians over the next six months performing various air samples in different areas around 
the plant. At the end of the six-month period those observations were rolled up into a post 
evaluation after training. During the six-month period following the training there was not one 
negative observation on air sampling location. 

DESIGN FAILURES 

The pilot class was conducted with one student and several managers, this was to ensure that 
everything the managers and supervision wanted to be covered was being covered throughout 
the class. The downside to this was the pilot took much longer than expected. While extremely 
valuable to the development of the class the number of questions and conversations that were 
being held didn’t allow me to see how the presentation would flow in front of a group of 
students. I would begin speaking and going through slides and one of the supervisors would 
have a suggestion about something I could change on my slide, then a whole discussion would 
break out about what needed to be done differently on the slide. After making it through only two 
slides in an hour we explained to the supervisors and managers that the types of suggestions 
and questions they were asking would be more helpful to hold until the end of the pilot class. 
We told them that if they saw something that was blatantly wrong to interrupt the class to 
discuss, but otherwise it would be more productive to act as students would while 
simultaneously taking notes on their suggestions and allow me to get through my presentation. 
Once complete we went back as a group and discussed the changes that needed to be made to 
the presentation. 
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During the practical exercise instead of using an actual air sampler an empty coffee can had 
been modified to look like an air sampler. The coffee can did not require an outlet for it to be 
plugged into like the air samplers do and was much lighter than the air samplers. However, 
many of the technicians complained that it was not very realistic and suggested that if we ever 
perform this training again, we use an actual air sampler to make the exercise as realistic as 
possible. 

One of the air samplers that we used in the classroom for the hands-on exercise was fully 
functional before class but was dropped by a student and broken. The sampler was unable to 
be repaired and as a result the full functionality of the air sampler could not be demonstrated. 

CONCLUSION AND REFLECTION  

With the finished product that came out of the design meetings and a pilot class there were still 
many areas for improvement. We will attempt to customize the learner’s experience by 
obtaining funding to purchase the same equipment that is used in the plant to be used in the 
training environment. In this way when the technicians come to training, they are using the 
same instruments that they're using in the field. We also intend to incorporate more practical 
exercises and hands-on activities for the students where practical.  
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FIGURE 1. Exercise sheet used for grading student performance. (Bryant & Berry, 2021)  


