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ABSTRACT 

Entry into hazardous areas without the proper protective 
equipment is extremely dangerous and must be prevented 
whenever possible. Current postings of radiological 
hazards at the Rocky Flats Environmental Technology 
Site (RFETS) do not incorporate recent findings 
concerning effective warning presentation. Warning 
information should be highly visible, transmitted quickly, 
and easily understood. While continuing to comply with 
industry standards (e.g., Department of Energy [DOE] 
guidelines), these findings can be incorporated into 
existing radiological sign design, making them more 
effective in terms of usability and compliance. 
Suggestions are provided for designing more effective 
postings within stated guidelines. 

INTRODUCTION 

Because entry into a hazardous area without the proper 
protective equipment is extremely dangerous, radiation 
protection signs, which specify the protective 
requirements for an area, were designed. However, 
warnings only safeguard users to the degree that users 
comply with the protective requirements. Recent reports 
indicate that 99% of radiological requirements violations 
resulted from lack of compliance to posted restrictions.1 

THESIS 

Based on a review of research on warning effectiveness and 
comparison of these findings to current posting design, 
recommendations are made that accommodate radiological 
posting design requirements at RFETS for Radiological 
Controlled Areas and Material Access Areas and are aimed 
at increasing user compliance. Postings based on diese 
suggestions will decrease radiological safety violations, 
thereby increasing user safety. 

1 Fewer than 1% of the violations were due to inadequate posting of 
requirements (Le., a door was left unposted). 

For warnings to be effective, personnel must be aware that 
they are responsible for following restrictions in hazardous 
areas. While effective training concerning protective 
equipment requirements is essential, it cannot be relied 
upon to ensure compliance, especially when users do not 
enter protected areas routinely.2 

It is imperative that radiological postings are salient and 
clear. To that end, the Code of Federal Regulations (CFR) 
and DOE directives state: (a) postings must have a yellow 
background, (b) the radiation symbol must be black or 
magenta, (c) lettering must be black or magenta, and (d) 
specific titles must be used to define the area to be posted 
(e.g., "Caution, Contamination Arean)(see references 1-4). 
The directives also state that posting requirements may be 
modified. 

While these directives are aimed at ensuring compliance of 
radiological postings, they do not utilize current research 
on the design of effective warnings. Research shows that 
people typically do not read warnings, especially when 
they are familiar (Godfrey & Laughery, 1984; Vaubel & 
Young, 1992). According to research, the most effective 
presentation of warnings is to display the information in a 
distinctive and rapidly obtainable manner (Rodriguez, 
1991). Unfortunately, current radiological postings are 
not designed in this manner (See Figure 1). For example, 
all postings have black lettering on a yellow background 
and are printed in small text on identical slide-in tabs. 
Using this design, postings are likely to go unnoticed 
because they blend-in with other postings on the door or 
entryway: They are uniform rather than distinctive. 
Because postings look alike, the user must take the time 
to read each line of text, making compliance less likely. 

The following suggestions not only conform to posting 

2More than 66% of the radiological violations reviewed involved 
people who typically do not enter RCAs on a daily basis. Although such 
personnel may be current with their Radiological Worker training, it is 
only required every two years. Over a span of two years infrequent 
users are likely to forget much of the training. 
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directives for RFETS, but incorporate research findings as 
well (See Figure 2): 

1. Use pictures/icons of required equipment (e.g., 
dosimeters, respirators, safety glasses) alongside of 
text. Making information concerning protective 
requirements easily obtainable through the use of 
pictures/icons increases the likelihood of compliance 
because users do not have to read any text to 
understand what precautions are necessary for an area. 
Equally important is the fact that the use of 
pictures/icons accommodates those who cannot read 
English, cannot read well, or who cannot see well 
because their glasses are in their respirators. 

2. Use different colors for different restrictions (e.g., red 
for respiratory protection, white or orange to specify 
what coveralls are required). 

3. Make postings larger in order to accommodate 
pictures and larger text size. Enlarging postings also 
will make the signs more noticeable and easier to 
read. 

4. Post the restrictions for a hazardous area only at the 
point of entry (e.g., at the step-off pad). Because 
individuals inside a protected area already should be in 
compliance with general restrictions (as opposed to 
additional restrictions required to enter specific 
modules, for example), reposting general restrictions 
is unnecessary. Posting protective requirements only 
where personnel first enter an area reduces redundancy 
and decreases the amount of information to which 
users must pay attention. 

Effective postings concerning hazardous areas and required 
protective equipment are essential to ensuring compliance 
with radiological controls and worker safety. Based on 
research on the design of warnings, information should 
be rapidly obtainable and easily understood. Current 
postings can be redesigned to improve the presentation of 
information while staying within the guidelines of the 
DOE and CFR. Suggestions were made to add 
pictures/icons, expand the use of colors, and limit the 
amount of wording only to that which is necessary. 
Postings designed based on these suggestions will serve 
to increase user compliance to radiation protection 
requirements. Through the use of additional cues such as 
colors and pictures, postings will transmit more 
information in a shorter amount of time. In addition, 
users will be more likely to pay attention to warnings 
because the information they need will be posted at the 
points of entry to that area. 
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Figure 1 
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