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Fig. 42-1. The penetrating power of al-
pho, beta, and gamma radiation.

Reprinted with permisnon from *Atomic Redishon™
© 1957 by RCA Service Co, Inc

in which the safety of such operatons can
be evaluated

To the safety engineer who wants a mas-
ter check hst of the items which he must
consider, information on current standards
of radsation safety performance, and a gmde
to help hum talor his own efforts or get
techmcal help to fit lus speafic problems,
this chapter 15 directed

Radiation safety 18 part of a company’s
total safety program and 1s mbmately re-
lated to other phases of that program Plant
modificatton may call for the wntroduchon
of radiation devices and radioactive maten-
als require radiation safety reviews as well
as engineenng studies Traffie pattems for
pedestnans and moving eqmpment may need
to be altered to prevent or control the
spread of radicactive matenal throughout
the plant

To place radiation hazards m thewr prop-
er perspechive, radiation work 15 best mtro-
duced to supervisors and employees by the
safety engmneer who knows the parhcular
plant activities and the company’s mode of
operatton The accadent expenence and
basic safety problems of an orgamzation
will be identical both before and after the
mtroduchon of even extensive work with

radiation. Frequency and severity rates wll
rise or fall predominantly from the conven-
tional acadents and mmjunes However, the
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control of chronic radiation exposures of per-
sonne} lends itself to effective acaident pre-
venton techmques, and many radiation haz-
ards can be handled with common safety
measures These are some of the reasons for
the safety engmeer to assume the imtative
m makmg plans to handle radiation prob-
lems n the plant.

Review and discussion by the safety engn-
neer and supervisors of matenal in this
chapter should powmt up difficulties which
supervisors and employees may encounter
1n working safely with raciation, and should
pomt out what mapagement must provide
m plant fachibes and m items of extraordi-
nary expense It should enable the safety
eogineer to integrate radiahon safety into
lus present overall safety effost and to see
where s program needs additional empha-
si1s

This chapter provides the safety engmeer
with yardsticks to measure the intensity of
his problem and to help hin determine
when he will need techmcal advice for the
specific mtuation being faced

Several highly complex subjects—the
charactensties of radiation, the physics of
the interaction of radiabion and matter, and
the bwlogical effects of radiation—are dis-
cussed bnefly to provide some necessary
basic knowledge For further study, see the
comprehensive reference hst at the end of
the chapter

Characteristics of Ionizing
Radiation

Imadiation of materals and living sys-
tems may produce changes and damage, yet
causes other than exposure to radiation can
produce 1dentical or sumilar effects It 1s
therefore worthwhile for the safety engs-
neer to become familiar wath the pature of
vanous knds of radiation and the biological
effects so that habiity wall not be unknow-
ingly accepted for related causes and effects
on the health of employees

Five types of 1wonzing radiation are cur-
rently of practical importance mn safety
work X-rays, gamma radiation, beta partr-
cles, alpha particles, and neutrons Nomnon-
1ang radiations, such as lhght rays, heat
waves, and radio waves, exst These are
not discussed in this chapter, but they are
covered in Chapter 39, “Industrial Hygiene ”
Also see Fig 423 .



