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Control of Civil Defence Operations under
Fall-out Conditions

Fresh Data on Medical Efects of Radintion

1 Following a fresh appraisal of the hazard of radicactivity as it affects civil
defence aperations, a number of major changes are necessary in the doctrine
of deployment and use of ¢ivil defence forces in areas affected by radioactive
fall-out. This reappraisal indicates that:

{a) in the iower dose range the immediate effects of gumma radiation are
less serious than has been previously supposed ;

(b in the higher dose range the effects are slightly more serious than
previously supposed, the 50 per ¢ent lethal dose being rather lower;

ic) the advantage fo operational forces to be gained by spreading the
accumulation of the dose over a period of days is not so great as

previously supposed.

Tt is alse suggested that because of the steep rise in the dose sickoess curve
from about 150r. this figure may be regarded as a dividing line. It may be
accepted that a dose below 1501, would not have any immediate effect which
could interfere with vital life-saving operations.

Wartime Fmergency Dose

2 In considering the permssible dose for civil defence forces it 35 necessary
to balance the operationgi gain against the medical consequences, both short
and leng term, 10 the forces enpaged. It should also be remembered that both
the resceers and the rescued roight well have to contioue te live in areas of
low, but none the less significant, residual radiation.

3 With these considerations in mind, it has been decided that the wartime
emergency dose should be fixed at 75r, and should apply to all the services
and persons engaged in the conduct of life-saving cperations whether in a
damaged or undemaged area (e.g. in the clearance of a8 “£” zone). In
arriving at this figure the following factors have been taken into account:

{a} Vanations of susceptibility between individuals and the possibility of
instrumental errors and of unexpectedly high doses encountered at
work of in trangit. 73r. is therefore considered to be the highest
planing figure that can be accepted if sickness 15 to be prevented with
ANy certainty.

(b} An increase in the dose would not kring proportional operatiooal
advantages, though it would increase in direct proportion the risks,
bath short and long term, to the forces engapged.

{c) Those forces will include units of all the disciplined services, army,
peolice and fire service as well ag the Civil Defence Corps and Industrial
Civil Defence Service, on whom reliance will have to be placed during
the ‘survival” period following attack.

(d) Whatever planning dose is accepted some margin must be allowed for
it to be sxceeded at discretion (see paragraphs 4 and 5 below).
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Discretion to Exceed Dose

4 Where excepticnally it became necessary to complete 2 rask already in hand
and no relief was available, unit commanders would have discretion to
exceed the wartime emergency dose of any of the farces under their control,
Up to a maximum of 100r. and no more.

5 Bubject to the situations mentioned in paragraph 4 above, the Regional
Commissioner alone would have power to authorise a higher dose than 75r.
for all or any part of the forces engaged. The case for increasing the dose for
any particilar forces wouid be properly assessed and presented by the Sub-
region or Group Controller, or by the regionsl representatives of services.
But the respongibility for making the decision would always rest with the
Regional Commissioner.

Working Lines and Shifts

6 In the light of the new medical data recorded in paragraph L{c) above, it is
no longer considered to be material whether che wartime emergency dose s
taken in a single exposure or several exposures. The crucial issue i3 the
relative advantage of using vp the dose in a short period of early and deep
penetration into areas of high radiation as against a longer working period
in areag with lower dose rates, The balance of advantage would differ
according to the nature of the work ; but for the rescue and casualty services
it i thought that the best results would be obtained from working at or
about a dose-tate of 10 r.p.k., 50 that the wartime emergency dose was used
ug in a wngle shift of about § hours, This does not imply that 2-hour shifts
shouid be rigidly adbered 10 units would have to continue to work until
their wartime emergency dose was expended, allowing some further dose in
withdrawing, or it was considered desirable and possible to relieve them by
fresh forces. Soma forces, e.g. ambulances, could operate profitably where
their dose was spread out over longer periods than 8 hours by working at
lowst dose-tates than 10 r.ph. Others, e.g. reconnaiseance parties with
special reaponsibility for rapid penetration, might have to take their wartime
emergency dose without heed to the 10 r.p.b. line and reduce their working
period accordingly.

7 In the early stages of fall-out, before the maximum had been reached and il
became possible to plot contours, the Controller would wish 1o know the
himits of the area within which fall-out was coming down. At this stage his
map should, if possible, show a single line marked F.O.L. (fall-out line) to
indicate the outer limit of posts from which fall-out readings, howsver small,
were reported,

8 Subsequently, a5 the information became available, the Controlles™s map
would show the 10 r.p.h. {red) line at progressive intervals of time, say at
H+1, also at the time when the main deployment of forces is caleulated to
start and at 8-hourly intervals thereafter. This line would setve as a conven-
ient indication to the Controller of where forees could best be deployed, but
must not be regarded as a bartier identifiable on the ground, beyond which
forees must not penetrate. Onece committed, vaits would continue with the
tagk es it opened up, with reference ooly to the 1otal dose accumulated on
their dositoeters.
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% There will also be marked on the Controller's map an inner operational line
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indicating the limit of Jife-saving cperations possible in the damaged area
within the first 48 hours. This may be se1 by high radiation dose-rates, ar
impenetrable fire or debris, or a combination of all three. The radiological
limit should be taken as the 1,000 r.p.h. at H4-1 contour which will be
10 r.p.h. line 31 H+48 and so mark the limit 10 which life-saving forces can
be expected to have penetrated by that time. The position of the inmer
operational line will be first estimated on reports received from home cover
forees or from reconnaissance parties sent in from outside ; and checked and
corrected as further information is received during the course of operations.

Deployment Prisciples: Sub-region and Group

11 roust be assumed that where a8 Sub-region or Group has suffered attack the
Controller will have full use of all his [orces, subject to any specific instruc-
Hons to the contrary that may be recsived from Region. As a general
practice Region will not creale a reserve in anticipation of attack by keeping
& prapertion of Sub-regional or Group forces at its own disposal ; but will
do so after attack by drawing reinforcements from areas that have escaped
or are least affected.

After attack, the first duty of a Sub-regional or Groop Controller muost be to
estimate the task confronting each of the Areas in the Sub-region, the time
in which that task ought to be completed, and the forces which the Area
Controllers will vequire to accomplish it in that time. Full and reliable
information is likely to take many hours to come in, o that if deployments
are to be ordered and reinforeements sought promptly it will be necessary to
act first on estimates, Although these can be approximate coly, they should
nevertheless provide a reascnable basis for initial action pending tha arrival
of firm information by which they can be corrected and adjustments made

(see paragraph 20 below),

12 The task will be set by the aumber of caswalties trapped, or seriously injured
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but untrapped, cutside the inner operational line and capable of being
succaured within the first 48 hours. As soon as possible after ground zero,
weight and nature of attack are known the Controller should have casualty
estimates made and plotted by Sectors. This will be done by applying to the
popudation figures for the Sectors casualty percentages as shown on the graph
(from Exercise ARC) attached as an appendix to this memorandum, which
sets out, on the best evidence atl present available, the proportions of seriously
injured, trapped and untrapped, to be expected at different distances from
groumd zeros of bombs of varying power.

In accordance with the general principle that casualty forces should be
deployed 30 as (o keep pace with the cootracting 10 r.p.h. line, the time by
which the task should be accomplished (resources permitting) will be the
time when the 10 r.p.h. line and inner operational line coincide. If radiation
is the limiting factor this will be a1 H-4-48 (see paragraph 9 above), but if the
inner operational line is determined by impenctrable fire or debris it may
well be sarlier.

The pumber of [oroes which Area Coatrollers will require to accomplish the
task %y this time will be obtained by adapting tbhe following estimates of



cutput. These estimates are necessanly assumpdions, but are based on the
best information at present available. For convenience the figures are related
to 8-hour shifts.

{a} A single Forward Medical Aid Unit can be expected to deal wath
about 120 seriously injured an hour—say 1,000 in each shift—and to
continue working throughout the operational period with only
internal reliefs, The F.M.AU. requirement can therefore be assessed
by dividing the total of seriously injured, trapped or untrapped, by
the expected number of shilts muitiplied by 1,00C. For example, if
the seriously injured are estimated at 15,000, and the wark is expected
to be complete in five shifts, the number of F.MLA Us. required will
be 3; but il the 10 r.p.h, line and inner operational line are estimated
to coincide at, say, H428 so0 that the task should be completed in
three shifts, the number required will be 3. For every two or three
F.M.A.Us. required on this estimate one extra should, however, be
added to allow for some vanation of regiurements bepween different
shifts, to help in providing relief staffs, and to deal with the increasing
accumulation of moribund persons held at the F.M.A Us. as opera-
tions progress.

{b) At the bepinning of operations a 4-berthed ambulance can be pxpected

to take about | hour on the round trip from ambulance loading point
to F.M.A.U. and back. Therefore cach F.M.AU. will require 30
ambulances on the forward shuttle. At this slage an F.MALL may
be expected to send to hospilal about three-fitths of the seriously
injured it receives—say 75 an heur. Allowing rather more than 2 hours
for the round trip from F.M.A.U. to hospital and back about 40
ambulances will be needed to clear this number,
On this calculation each F.M.A.U. should be accompanied by 70
ambulances. As operations propress, however, debris obstruection and
road congestion are likely to increase the ttme taken by ambulances
on the forward shuitle, but as the rate of moribund persons increases
proportionately fewer people will be transported from FM. AU, 10
hagspital, Although these factors will tend 1o cancel each other out,
nevertheless the total ambalance requirement may be increased from,
say, 70 to 90 ambulances per F. M. A UL Tt must therefore be assumed
that the ambulance reguirement will increase by, say, 20 per cent over
the course of operations.

G — e — e ——— —

(c) A single casualty collecting party can handle and send to ambulance
loading points about 12 seriously injured an hour, or, say, 100 per

: shift. Ten casually collecting parties will therefore be required on
: each shift to keep a single F.M.A. UL served. The number of shilts each
casualty collecting party can undertake will depend ntirely on the

: degree of [all-out. [n fall-out conditions where parties will be working
consistently on or about the 10 r.p.h. line, each party will be able ta

undertake only one shift before using up its wartime emergency dose,

Al the other extreme there may, however, be crcumstances in which

i there is no significapt fali-out, io which case a party might be expected
: ta work shift and shift about—say, for three shilts during an opera-
tional period of 43 hours. Within these limits it will be for the

£



scientific advisers 1o assess the requirement in the light of the pensral
radicvlogical situation prevailing.

{d) A single rescue party can release two or three trapped persons an
hour or, say, 20 per shifl. The number of pactyfshifts can therefore be
estimated by dividing the number of trapped by this figure, The
number of shifts each party can undertake will be governed by the
same considerations as apply 1o casualty collecting parties.

15 The calculations set out above should enable the Controller to assess
broadly how far the forces held by each Arga measure up to the task confront-
ing it; in the light of that assessment either to redisposs forces between
Areas or to adjust Area boundaries and to estimate the reinforcements
required lfrom Region.

16 No geaeral rule can be laid down whether it is preferable to redispose forces
between Areas to match the tasks, or 1o alter Area boundaries so as o make
the tasks match resources. The overridmg consideration is likely to be access
to the damaged area from the respective Operational Bases. Subject to that,
it can be sad that the alteration of Arca boundaries would have the
advantages that it could be used to even out the tasks falling upon the
varions Arca controls, would enable forces to be employed under their own
Controllers, and would reduce lateral movements between Operational Bases
with their attendant traffic problems. Too frequent use of this device might
well, however, cause confusion : 1o the extent Lhat boundaries were alttersd
Controllers and semor officers would find themselves operaling in unfamiliar
wrritory. In practice it is probable that both metheds may have to be employ-
ed to some degree, and that the choice will be dictated less by theoretical
considerations than by the inescapable facts of the sitnation.

Deployment Principles: Area

17 Each Area Centroller should prepare his own casualty estimates on the same
data as, but independently of, the estimate prepared by Sub-region or Group
and these shouid be plotted by warden post areas.

18 The Area Conlroller should deploy the furces pul al his disposal on the
lollowing genoral principles

{a) He should determiine the earliest time at which the deployment of
rescue 2nd casually forces can starl {say H4t hours}. This will be
when the dose-rate al the outer-most place where there are a signifi-
cant number of casuallies, falls 1o 10 r.ph. (or if there is no
significant radieactivity as soon as that fact is established).

{k) He should next estimate where the LD r.p.k. line will be at the end of an
8-hour shift (t.e. at H4-14-8 hours) disclosing the size of the casualty
task then uncovered.

ic) He should estimate the number of unils necessary to complete this
task in accordance with the data given im paragraph 14 above and
order these forees jote action, Ff the size of the task warrants it, &g
because radioactivity is light, he should not hesitate to commit a
major part, er indeed all, of the forces immediately available to him
on the first shift,



{d) He should continue 10 estimate what forces will be required on
successive B-hour shilis to keep pace with the 10 cp.h, hine as 1t
contmcts with radioactive decay, and report 1o Sub-region or Group
if it appears that forees available will be inadequate for the task, or
will excesd the requirement.

19 In crdering forward his forces, one of the first tasks of the Arez Controller

should be to decide where lis F.M. A.Ls. are to be sited. In order 10 conserve
ambulance Tesources and get casuvalties 1o medical attention as soon as
possible, the object should be to site the F.MLA Us. as far forward as suitable
surviving buildings can be found outzide the area of significant radioactivity,
fire and damage, and on the fringe of the main casualty belt. Once again no
abzolute rule can be laid down but suvitable conditions may be found at
distances from grovnd zero varying from about 11 miles i the case of a 10
megaion bomb, to B miles with a 4-mematon bomb, and 5 miles with a 1-
megaton bomb.

2 As operzations progress, information will come in Lo Area Control confirming
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or amending the initial gstimates, both of the extent of casualties and of the
output of the forees engaged. The flow of casnalties through the F.M.A . Us,
will provide a valuable barometsr of this, but the progress made by the
casualty collecting and rescue parties will be the chief ¢riterion. To the extent
that casualties have been under-estimated ot the output of the forces over-
estimated the parties will tensd to fall behind the contracting 10 r.p.h. lise: if,
on the contrary, the estimates have proved too pessimistic they will overron
it. It will be the responsibility of Area Control to redress the balance by
ordenng forward proportionately more, or fewer, forces in subsequent shifts.

As a result of these adjustments, Arca Control is likely to find that it requires
either more or fewer forces than bave been put at its disposal, and it shouldg
at onee report this to Sub-region ar Group, which in its turp will be respons-
ible for re-adjusting the balance, sither by a redisposition of forces between
Areas or by inereaging or reducing the demands made on Region fot
reinforcements. Both at Area and Sub-region or Group & close snd continu-
ing watch must be kept on the situation as it developa.

Inadequacy of Forces

With the best disposal of forces hetween Areas, and despite regional reinforce-
mént, it may very well be [ound that forces available are insufficient to the
task so that operations have to be prolonged beyond the period when they
shonid theoretically be completed (see paragraph 12 above). An insufficiency
of resources at any one point may slow down the whole operation. Tn so far
a5 the deficiency is in the number of casualty collecting or rescue parties
there is little that can be done; unless in the first case, there are rescue
parties that can be diverted to casualty collecting work, or in the second,
it iz decided 1o increase the outpnt of 1the parties by concentrating only on
those trapped persons who can most speedily be released : or in either case
the Regional Commissioner is prepared to sanction an increase in the war-
ume emergency dose and so znable parties 1o be employed for further shifts—
and this is by no means to be assumed. Where, however, the deficiency is in

B



the number of ambulances or F.M_A Us. some remedial action ¢an be taken
on the lines described below.

*

23 If there is a deficiency of F.M.A.Us., casualties will tend te accumulate as
they arrive 1 the reception site of those F.M.A.Us. that are deployed. Some
sich accurnulation might be accepted without halling the progress of
casualty collecting or rescue parties provided :

(a) that when siting the F.M.A.Us. care iz iaken to ensure that there is
sufficient covered accommodation o that the casualties do not have
. 1 be left in the open or in ambulances ; and

(b} that the staff can be assisted by casualty coliecting parties not im-
mediately required for operations, or who have axpended their
wartime emergency dase assuming that in such cases the F.M.A.Us.
are sited, as they should be, outside areas of significant radioactivity,

— G

24 IF there ate insufficient ambulances, casualties will accumuvlate either at
ambulance loading points or at F.M.A Us. awaiting fransport to kespital, or
both. The fitst is particularly to be avoided so that priority should be given
te the forward shuttle over the rear shattls. If at all possible, however, some
proportion of ambulances—say 10 for each F.M.A_1J.—should be left on the
rear shuttie so that the operating theatres at hospitals can be kept working
at full capacity. To deal with an accumulation of cusualties at the discharge
bays of F.M A Us., much the same measures should be adopted as described
in paragraph 23 above.

Civil Defence Department,
Home Oifice,
September, 1959,
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