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Living It Up with Concorde
A supersonic transport, operating between 60,000 and 65,000
ft. (18,000 to 20,000 m.), encounters important environmental
problems, such as the effects of cosmic radiation and cabin
ozone levels and the risk of decompression after a small
structural failure. Concorde will be exposed to both galactic
and solar cosmic rays of greater intensity than those reaching
present subsonic aircraft operating at 35,000 ft. (11,000 m.).
The galactic component is fairly constant at a particular
altitude and latitude, and the maximum levels were measured'
by physicists from the United Kingdom Atomic Energy
Authority during the minimum solar activity of 1964. At
altitudes used by supersonic transports and at a geomagnetic
latitude of 70°N the maximum dose rate was 2-2 mrem per
hour. It is generally accepted, however, that the average dose
rate will be between 1'0 and 15 mrem per hour.

Continued exposure at maximum level could theoretically
occur at latitudes exceeding 60°-north of Stockholm and the
southern border of Alaska and south of Cape Horn and New
Zealand. An exposure level of 2-2 mrem per hour would lead
to a maximum permissible dose for passengers (0 5 rem per
year) after about 225 hours' flying at cruise altitude. Passengers
commuting each week from Europe to Japan by the polar
route might conceivably need to carry a record of the dose of
radiation absorbed on each journey. No passenger would be
likely to be exposed repeatedly to the maximum dose rate,
however, and a more reasonable assessment is that the
maximum permissible dose per year will not be exceeded
below 400 hours at cruise altitude or 600 hours total flight
time. This assumes an average exposure rate of 1 25 mrem
per hour at cruise altitudes. One can assume that aircrew
will operate up to 600 hours per year. A proportion would
be completed between the latitudes of 60°N and 60°S, and
of the remaining hours outside these latitudes only about
two-thirds would be at high altitude. It is, therefore, unlikely
that the radiation dose level per year would exceed 0-6 to
0-8 rem even at the highest exposure rate. Some authorities
consider that such exposures do not require medical super-
vision. In practice aircrew are unlikely to exceed the civilian
maximum permissible level.
A further problem is cosmic radiation from solar flares.

Solar activity runs in 11-year cycles, but it is not possible to
predict the hazard with any accuracy. Observations2 on the
giant flare of 1956 showed that though increased solar
radiation is of short duration it can be of very high intensity-
several rems per hour at 60,000 feet.3 For these reasons

Concorde will carry its own detection equipment4 and will
descend during a period of solar activity.
H. J. Schaefer5 has examined the radiation consequences

of supersonic flight for the population as a whole. He esti-
mated that the "population dose" from supersonic transport
aircrew and passengers, assuming 107 passenger hours per
year at altitude, could be equivalent to a yearly dose of 0 05
mrem, which may be compared with the contribution of
radiation workers of under 0-3 mrem per year. To put this
into perspective, the natural background radiation, medical
x-rays, and fall-out account for 150, 100, and 25 mrem per
year, respectively.
The concentration of ozone in the atmosphere rises rapidly

above 40,000 ft. In supersonic flight air outside the aircraft
is compressed, and the cabin could contain a high level of
ozone. Ozone dissociates completely in the high temperature
part of the air conditioning system of supersonic aircraft,
except for a short period during the first part of the descent,
when there is a reduction in compressor air temperature,
which could lead to cabin levels just exceeding 01 p.p.m.
for about 10 minutes.6 There is no internationally accepted
recommendation for a maximum permissible concentration
of ozone, but two authorities have recommended7 8 that
the period of exposure to 01 p.p.m. should not exceed one
hour a day. Studies on mental activity at ozone levels in the
range 1 5-2-0 p.p.m. for more than an hour have given
conflicting results.9 10 In 1962 G. Bennett"1 found con-
centrations of ozone of up to 0-12 p.p.m. at 39,000 ft. towards
the end of a flight in a Boeing 707. The only symptom reported
was a slight upper respiratory tract irritation, which could
have been caused or aggravated by several hours of low
humidity. The threshold likely to be agreed for the supersonic
aircraft is between 015 and 0-2 p.p.m. for a limited period.
Any aircraft can suffer a small structural failure, such as

loss of a window, at high altitude. Early studies on the cabin
of a hypothetical supersonic aircraft suggested that in certain
circumstances severe neurological damage could be caused
by such a decompression.'2 The occurrence of brain damage
secondary to profound hypoxia evoked scientific interest, and
recent research at Farnborough has been concerned with the
end-tidal and arterial oxygen tensions which may lead to
limited brain damage'3 and the behavioural sequelae and
neuropathology.'4 Studies on Concorde, however, have
indicated that the high descent rate and limited window size
provide a descent profile which will avert brain damage even
if there is a loss of one engine and the passengers fail to
breathe oxygen.15
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Life in Flats
Doctors with patients in tall blocks of flats soon notice that
when they do visits they rarely meet neighbours. In contrast,
the door of a house is still commonly opened by the "woman
next-door." Loneliness and isolation for the inhabitants seem
to be inherent in the design of many of the modern tower
blocks, and the N.S.P.C.C. report' Children in Flats, published
last week, offers some constructive comments on the problem.
The report is based on interviews with one or more members

of 280 families. Most of the mothers with small children were
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