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1. Introduction

One function of the Licensing Branch of the South
African Atomic Energy Board is to establish authorised
limits for occupational exposure to radiation incurred at
nuclear installations. The approach adopted to establish
these limits has been described previously by V/inkler and
Simpson (l). Briefly, this involves an investigation of
fatality rates experienced in South African industry in
order to determine a representative average industrial
fatality risk. From these investigations and considera=
tions of future trends an average level of risk has been
selected on which to base limits for occupational exposure.
This level of risk combined with an appropriate risk
coefficient enables one to determine an average annual dose
limit.

Figure 1. Average Fatal Accident Rate 1965 - 1970

Industrial Class
Agriculture and Forestry
Fishing
Mining
Building and Construction
Food, Drinks, Tobacco
Textile
Wood
Printing, Paper
Chemicals
Leather
Glass, Bricks, Tiles
Iron, Steel
Diamonds, Asbestos
Trade, Commerce
Banking, Finance, Insurance
Transport
Local Authorities
Personal Services
Entertainment, Sport
Professional Services
Medical Services
Educational Services
Charitable, Religious
Trade Organisations
TOTAL

Average Anviual F a t a l i t y
3,28
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8,35
7,68
2,27
2,87
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7 ,30
2,49
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1,15
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It was recognised that studies of industrial fatality
rates, as illustrated in Figure 1, do not provide informa=
tion on possibly elevated levels of risk experienced by an
individual or subgroup within a given occupation. It was
decided therefore to conduct an investigation of industrial
fatality rates in an attempt to identify the extent to
which the risk of fatality for a given occupation e.g.
electricians, varies throughout industry. From this inves=
tigation a ratio of maximum to average occupational fatali=
ty risk representative of industry in South Africa was de=
rived.

Having established an average annual dose limit the
risk ratio can be used to establish;, a maximum individual
annual dose limit. The average annual dose limit would be
applicable to the occupationally exposed population of a
particular installation whilst the maximum limit would be
applicable to individual employees on an annual basis. This
paper describes the results of initial investigations con=
ducted thus far.

2. Sources of Data

A report on accident statistics is issued anmially by
the Workmen's Compensation Commission of South Africa. Al=
though this reports fatality rates by industry rather than
by occupations, such information is stored in the Commis=
sion's data bank (2). The second source of data utilized
was the Manpower Survey No 11 (1975)(3) issued by the South
African Department of Labour.

A cursory examination of the data revealed only six occupa=
tions in which fatal accidents occured in six or more clas=
ses of industry in any one year. Figure 2 lists the parti=
cular occupations and the number of industries in which
fatal accidents occurred.

Figure 2. Occupations Selected Figure 3. Annual Deaths of
for Investigation Electricians by Industry

Occupation Number of Indus=
tries Having Fatal
Accidents

Watchman 7
Foreraan/Super=
visor 7

Driver 13

Labourer 19
Electrician 6

Fitter -8 South African Rail=
ways 2,0
Total 10,67

Although the two sources -of tlata use different classifica=
tion systems i t was possible to do a cross correlation so
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Industry Average Number
of Deaths Annu=
ally

Mining

Building and
Construction
Glass, Brick
Tiles
Local Authorities
Professional
Services

1,33

2,67

0,33
4,0

0,33



as to ensure the proper matching of the two sets of data.

Data on fatal accident rates taken from the Workmen's
Compensation Data Bank were available in sufficient detail
for the years 1971, 1972 and 1973. The .data for these three
years was averaged and taken as representative' of annual
occupational fatality rates. A typical example is shown
in Figure 3 which lists the average number of annual occu=
pational fatalities experienced by electricians in the
various classes of industry.

The data of industrial populations derived from the
Department of Labour manpower survey was tabulated for the
particular occupations in the industries concerned. Figure
4 shows the populations of electricians by industries. It
is recognized that the population data was obtained for
1975 whilst the fatality rates were obtained for the years
1971j 1972 and 1973- However, as the objective of the study
is to derive a ratio of occupational risk throughout indus=
try, using these two sets of data is acceptable since the
ratio of persons employed in various occupational groups
throughout the various industrial classes is not expected
to vary apprecially over such a short time.

Figure 4- Industrial Population
of Electricians
Industry

Mining
Building and Con=
struction

Glass Brick Tiles

Local Authorities

Professional Services

Population

4 253

4 098

588

3 942
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Figure 5- Annual Fatality
Rates for Electricians
Industry Average Annu=

al Fatality
Rate

Mining 3,13 E-04

Building and
construction 6, 52 E-04
Glass Brick
Tiles 5,01 E-04
Local Authori=
ties 1,01 E-03
Professional
Services 1,59 E-03
South African
Railways 4, 49 E-04
All Industries 3,33 E-04

South African Railways 4 459

All Industries 32 000

3. Occupational Fatality Rates

Fatality rates for the various occupational groups e.g.
electricians, fitters etc., were derived for the industrial
classes using the three year average fatality figures and
the total industrial population for the particular occupa=
tional group. Figure 5 presents an example of the data, de=
tailing the average annual fatality rate for the occupatio=
nal class electrician in the various industries chosen for
investigation. The industrial class with the highest fatili=
ty rate for a particular occupation was identified as indi=
cated by an asterisk.
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4. Results

The maximum and average fatality rates experienced by
the various occup;"tion groups are tabulated together with
the populations involved and the ratios of maximum to ave=
rage fatality rates for each occupation in Figure 6.
Figure 6. Fatality Risk Rates and..Maximuin tq Average Ratios
^ . . xOl/ü-í. " AVtjl'cl^t; rlciA.J-iiiuiH rlaJLJ.1UCUU/ A v tíi' ctgts

uccupation industrial Annual Annual risk ratio
Population mortalityMortality 1

__ risk risk
Watchman 29 000 6,21xlO~4 7,83xlO~3 12,6
Foreman/Super= . _
visor 64 000 1,41x10*"^ 1,03x10**:? 7,3
Driver 105 000 1,11x10"^ 2,72xlO~^ 2,45
Labourer 1 507 000 7,25xlO""J 5,32x10":? 7,34
Electrician 32 000 3,33xlO~J l,59xlO~^ 4,77
Fitter 40 000 2,66xlO~4 7i33xlO~J" 27,6

5. - Discussion
Having derived ratios of maximum to average fatality

rates for various occupations within different classes of
industry, a method is needed to combine the values in order
to establish what ratio could be considered representative
of industry as a whole.

An examination of the values obtained displays quite a
variation from 2,45 for drivers to 27,6 for fitters. Exami= r

nation of the data concerning the maximum risk groups, shows /,
the maximum risk rate for fitters was derived from a group jf
of only 45 persons in which only one fatality occurred in |
the three year period. The validity of this figure as being |;
representative of a maximum risk rate is therefore_question=
able. The second highest risk for fitters 3,71x10 deaths
per person per year derived from a group of some 898 persons
is probably more representative and results in a ratio of
13,9.

Combining the ratios obtained by simply taking the mean
results in a value of 10,34- The mean of the risk ratios
derived using the reduced value for the occupational group
of fitters results in a value 8,06. If one combines the
ratios by deriving a weighted mean to take account of the
working population, the resulting values are 7*55 and 7,15-
6. Conclusion

The study described appears to indicate that a ratio
of 7 i s representative of the maximum to average risk of ,!

fatal accidents whithin industry in South Africa. A postu=
lated interpretation of the result is that since persons in
a particular occupation move about in industry, apparently
accepting the variations in risk of incurring a fatal acci=
dent the occurence of similar ratios within one industry , .
would presumably also be acceptable.
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