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THE_PHREDICTIQN OF RADIOQLCTIVI. FALLOUT

i Tho chanpos indicated in the follouing paragraphs are to

bo incorporated into RCLF Pamphlet 176.

2 Art 2.08 para (1) line 5. Change "dividod" to "divide".
3 Table 2(c). Change "4,5000,000,000" to “4,500,000,000",
4 Art 2.13 para (1). Delete all corras.
5 Art 3.07 para (2), lino 8. Change "drom" to "from".
6 Art 3.18. Chango forrmula to read Rt=R1t"1‘2
7 Art 3.19, first line. Chango "rondiocacvity" to "radioactivity". /
8 Art 4,03,
(a) Fourth line, change "aolidifices" to "sclidifies" and
(b) Last line, add "from" aftor first nton,
9  Art 4.07, second line. Change "its" to "is".
10 Art 4,09. In heading delete "Tost", and in first line of
paragraph change "burst" to "bursts". !
11 Art 4,10, third line. Change "in" to "of", | ‘
12 Art 4.12'para (1) first line., Dolcto "up" and "the rising'.
13 Art 5.02

(a) ilumber the existing para as para "(1)",
(b) In tho éccond line of para (1) chanze "of" to "or",
(e) Add a now para (2) as follous:
"(2) RAWIN reports for levels 50,000 to 100,000
fect should be kept on file or plotted, for use in Kﬂ
preparing high level winds as required, Tuvo ussful
plotting techniques are described belou,
(a) Propare ozalid charts on vhich columns, as shown
" in Fig 5(a)(1), have boen markod above each RAVIN
station., Tho dircction and wind speed can then

bo plotted opposite the aprropriate levels,

ees2 |

000004

\




Document disclosed under the Access to Information A'cm

y Document divulgué en vertu de la Loi sur I'accés a I'informati
! .

-2 -

Distinguishing colours may be used for each set

of observatiéﬁa. if it 1s desired to keep a record

of more than one set of observations on each chart..
(b) On a separate chart for each 10,000 foot level,

maintain a plot of the reports received for each

level over a period of several days using a

‘distinguishing colour for each set of observations.”
{d) Add a new Fig 5(a)(i) as attached.
14 Art 5,04 para (1)(b), line 5. Delete hyphen in coincide,
15 Art 5.07. _ |
(a) Para (1)(a) second line, change period "(.)" to commi
()" |
(b) Add new paras (3) to (11) as follows:
"(3) The fallout wind forecasts prepared for Natiogsl
Survival purposes provide winds for 6000 foot layers. |
These winds may be used to prepare a dind plot in a
similar manner to that described in (1) above. It ' ‘
should be noted, however, that each vector in the wind |
plot repreéents the.distance which a ﬁarticle,that takes
one hour to fall through the layer,would travel.
vhere 10,000 foot layér.winds vere used, the plot was
based on a rate of fall of 10,000 feet an hour, whereas, . -
if 6,000 foot layer winds are used the plot is based
on a rate of fall of 6,000 feet an hour. The assumed
rate of fall is important later when determining the |
effective wind'Speed."
n(4) Winds at the constant pressure chart levels can |
also be used in the preparation of the wind plot by‘ : |
using the procedures described below. In this mothod -
it is assumed that: |
(a) the radioactive particles fall at a constant
rate of 10,000 feet an hour, and
(b) the wind at the constant pressure chart
level represents the mean wind through a

layer extending above and below the chart
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level (These layers are not all of the
same thickness).

(s) Table 5(a)(i) gives the following information;

(a2) the constant pressure chart levels for which

winds would be available,

(b) the layer which each wind could be assumed
to remresent,

(c). the thickness of the layer that each wind
represents, and '

(d) the wind adjustment factor for each level
(The adjustment factor is based on the
fraction of an hour that the particle will

spend in falling through the‘iayer).

[

e ey | o | 7co 500 300 ° 200 100 so | 90
Loyor roprosomted  [0.7,000) 7-13,000{ 13w25,0u0 .25a35,000 555, 00D | €500, 000 | G075, 000 | 75-L3,000
Uniotoaso of layor | 7000 | 6000 12C00 10620 w000 | 1s000 | 15000 10000
Mjuoteomt foctor | 7 | .6 1.2 1 1 | w5 | s 1
Table 5(a)(i) - Wind Layers amd %“ind Adjustment Factors
(6) A typical set of winds is given below in Table
5(a)(14). |
Constant Pressure Chart Level | Wind
850 mbs ' 180 15
700 mbs : 230 15
500 mbs . 240 25
300 mbs 270 50
200 nbs 280 30
100 mbs 250 10
50 mbs o 360 10
30 mbs 090 10
Table 5(a)(ii) - Fallout Winds
(7 The layers represented.by the various winds are
of different thicknesses. Therefore, to determine the
distance travelled by a particle carried by the wind
as it falls through each layer, it will be necessary to
..4 000006
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multifly the wind speeds by the adjustment factors.
The adjusted wind speeds (distances to be used for the

~ vector lengths wheﬁ preparing the wind plot) for the
above winds are given below in Table 5(a)(iii).

Wind Speed Times Adjustment

Layer . Wind Adjustrent Factor Factor (Vector Length) ¢
0-7,000* 180 15 7 10.5 |
7-13,000' 230 15' | 6 | 9

. 13-25,000' 240 25 1.2 | 30

'25-35,000' 270 50 1 SR '

35-45,000" 280 30 1 30

45-60,000' 290 10 1.5 o es

160-75,000' 360 10 1.5 15

75-85,000' 090 10 3 10

Table 5(a)(iii) - Adjusted Fallout Winds
Giving Vector Lengths .

(8) Wind forecasts for levels above 30 mbs are not
being prepared for Hational Survival purposes, The 30

mb winds (75-85,000) can eithsr be assumed to represent.
thé wind in any higher levels that are required, or if
desired windsvforvtheso levels may be forecast from the‘
actual windjdata available in the forecast office. An
adjustment factor of 1 should be used for each additional
10,000 foot layer that is plotted. |
v(9) ' The wind plot is prepared in the usual manner -
using the wind directions and the adjustéd wind Speedﬁ’.
(the wind speed times the adjustment factoy). Points

oﬁ tﬁe plot represénﬁiné thé iob of each layér should .
bg labelled as follows: 7, 13, 25, 35, 45, 60, 75 | N o
and 85 ote. A'iypical wind plot is shown in Fig |

S(f)(i).

‘ 0..5
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(10)  After the wind plot has been completed the
_ points at which the even 10,000 foot levels wlll
oceur,or any other levels that may be required,can
be obtained by interpolation. The danger sector or
fallout area can then be determined in the usual
manner.
(11) When determining the effective wind speeds from
the above plot it must be remembered that it was based
on_tha assumption of a constant rate of fall of 10,000
feet an hour and that the timo of fall from any 1éve1_
is obtained by dividing tho height of the level by
10.000.”
(6) Add now Fig 5(£)(1) as attached.
16 Art 5,08 para 2 and in table heading. Change "Table 5(a)"
to read "Table 5(a)(iv)".
17 Art 5.11 para (4). Delete sub-para (b) in entirety and
renurber sub-para Q(C)" as "(b)". |
18 Art 5.11. Add new paras (5) (5) (7) and (8) as follous.
| "(5) Fallout originating upwind of GZ is carried downwind as
it falls, It is therefore unlikely in moderate or strong |
wvinds, that there would be ény radiocactivity upwind of GZ
other than that:
(a) rosulting from neutron activity (range about
1,100 yds from the fireball);
'(b) thrown out by the explosion; or
(e¢) carried out by the base surge (underground or
undorwater burst).
(6)  The possibllity of fallout occurring upsind of GZ
may be ostimated by plottiing the area of landing of various
particles. Approximations, as to the distribution of fallout
particles at the time of stabllization of the cloud and as
to the rate of fall of particles that may be used for this

purpose, are listed below,

eeeb
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(a) The largest particles, 1000 microns in diameter,
are concentrated in the top of the stem, They
£111 fall at a rate of 10,000 feet in about

2.5 minutes,

{b) Particles of 500 microns in diameter may be
found out to about %4 cloud radius. They will
fall at é rate of 10,000 feet in about 10 mimutes,

(e) Particles at the cloud edge are not likely to
exceed 250 microns in diamster. Particles this

 sige will fall at a rate of about 10,000 feet
in about 30 minutes.
(7)  The place of landing for 1000 micron particles from 2/3
stem height and for 1000, 500 and 250 micron particles from
cloud bottom height should be determined. This can be done
as follows,

(a) Determine the effective wind speeds for 2/3 stem
height and cloud bottom height. ’

(b) Determine time of fall for 1000 micron particles
from 3/2 stem height and for 1000, 500 and 250
micron particles from cloud bottom height using
the approximate rates of fall given in para (6).

\;(c) On the 2/3 stem height effective wind line plot
a circle of stem raaius at a distance downwind
of G2 equal to the product of the effective
wind speed along the line and the time of fall
for 1000 micron particles from 2/3 stem height.

(d) On the cloud bottom effective wind line plot
circles of |
(1) stem radins at a distance downwind of GZ

equal to the product of the effective wind
speed along this line and the time of fall

of 1000 micron particles from cloud bottom

height

e 7
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(11) of % cloud .radius at a distance downuind
of G2 eéual to the pfoduct of the effective
~wind speed along this line and the time of
fall 6f 560 micron particles from cloud . |
| " bottom héight’ | ' ' . 1
(£313) of cloud radius at a distance downwind of |
G2 equal to the product of the effective
wrind Speed‘along this line and the time of
fall of 25 micron particles from cloud
bottom height.

(8) The place of landing of particles from 2/3 stém height

‘and cloud bottom heigh£ in a typical example aré showm in
Fig 5(3)(i). .In this casolthe rrobability of fallout
“upsind of GZ would be remote."

19 ; Avt 5.,11. Add a new diagram Fig 5(g)(4i). (Place of

. Landing of Various Particles).

new paras "(5)" to "(22)" as shown below.

20 Art 5,13. Delete para "(5)" and "(6)" in entirety and add “ |
. - ™(5) Because in a military situation factors such as yield,

fission-fusion fraction and height of burst cannot be precisely

measured, it is not possible to predict‘with any degree of.
confidoﬁce;.the precise radiation intenSities~that would
result from a nuclear burst. However, if ranges of values,
which are reasonablelin the light of current information at
the time of the bﬁrst, were assumed for these factors, it
would be possible to produce an assessment of the situation
which may be useful to those required to make operational
decisions in an cmergency or in the conduct of exercises.
(6)  In the following paragraphs methods are described for:
(a) detormining the line of maximum radiation intensity;
(b) completing the fallout prediction parameter sheets;
e) &etermining the downwind extont of fallout that

would give selected radiation dose rates, along

the line of maximum radiation intensity;

(d) drawing approximate radiation dose rate contours;
' R 000010
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(e) determining the range within which the radiation
intensity at the station could be expected to
be; and

(f) preparing forecast radiation intensity - time

graphs.,
(7)  If there is a uniform variation of effective wind
lines with height from 2/3 stem height to the top 'or the
cloud, the maximum radiation intensity on the ground could
be expected to- cccur aleng the effective wind line for the
level of maximum intensity within the cloud, that is, for
the level approximately-1/3 from the base to'the toﬁ of
the cloud.
(8) Sﬁquld the variation in effective wind lines with
height not be uniform, so that some of the effectlive wind
lines are either crowded together or overlap, then the line
of méximum intensity may not coincide with the effective
wind line for the level of maximum intensity in the cloud.
The areas where the crowding or overlapping occurs would
recoive fallout from a thicker layer or layers of the cloud,
resulting in more intense radiation than would otheruise
have bsen expected. In such cases the line of maximum
intensity would have to be adjusted accordingly. In Fig |
5(g)(11) the 1/3 base to top of cloud lovel is at 70,000
fecet but because of the overlapping of effective wind lines
the line of maximum intensity has been taken at a slightly
higher level. |
(9) A sample Fallout Prediction Parameter Sheet ié showmn
in Fig 5(g)(iiD. These sheets are completed as follows:
(a) Use a separate sheet for each nuclear detonation

and enter the NUDET number, date, time of burst

and location of GZ in the spaces at the top
of the page. |

(b) In the columm "Reported Value" enter the reported
values for any nuclear cloud or burst paramsters

that have been reported for the particular burst.
000011
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(¢) On the basis of the reported parameters and
Figs 5(n) 5(3) S(k)fﬁgd 5(m) calculate the
remaining values and complete the "Value Used”
columm. For the calculation of the dowrsind
distance see para i1 below.

{d) On the basis of Art 5.21(a) make a prudently
pessimistic estimate of the maximum yield
probable and prudently optimistic estimaté of
the minimun yield probable and enter these
values in the appropriate space under "Probable
Range of Values",

(6) 1In a similar manner based on art 5.21(b) make a
prudently pessimistic and prudently optimistic

estimte of the FI/TY and enter these values in
the appropriate spacos.

(f) In a similar manner based on art 5.2i(c) make a
prudently pessimistic estimate of the lowest
probable height of burst and a prudently
optimistic estimte of thc highest probable
helght of burst and enter these valves in the
appropriate spaces.

(g) On the basis of the values entered in the
pessimistic and optimistic estimate columns
calculate the remainder of the items and
complete these columns., For the calculation
of the downwind distances see Para 11 below.

.(h) Enter a reasonable}figure in the space for the
“probable error Ain the location of GZI" and
complete the "area in vhich GZ located".

(10) Estimates of the downwind extent of various radiation
doses within the danger sector, based on the estimated or
assumed nutlear burst and nuclear cloud parameters, should
be made using the rrocedures described belov. This method
provides a means of ostimating tﬁe downwind distancé. along

the line of maximum radiation intensity, at which radiation
' 000012
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intensities could be sufficient to give exposed unprotected
personnel a total dose of: |
(a) 20R in the first six hours after the onset of
| fallout,;
(b) 100R in the first 4 hours after the onset of
fallout;
(c) 200R in the first two hours after the onset
of fallout; and |
(d) 400R in the first hour or 800K in the first 2
hours after the onset of fallout,
(11) To determine the downwind extent of the radiation
| dose contours rroceed as follous:
(a) Determine the effective wind speed in miles an
" hour. This is obtained by dividing the distance
in statute miles from GZ to the point on the
wind plot corresponding to the cloud base |
- ' height, by the time of fall, Tho time of fall
is determined by dividing the helight of ths
base of the cloud by the rate of fall on which
the wind p;ot vas baaed, Accordingly, where the
fallout wind plot has been brépared as described ;
in Art 5,07 para (1) and where 10,000 ft layer
winds have been used, the time of fall is
obtained by dividing the height of the base of
the cloud by 10,000. However, if 6,000 foot
layer winds were used and tho wind plot was
prepared as. described in art 5.07 para (3) the
height of the base of the cloud should be
divided by 6,000, (It should be noted that
the time of fall column in Fig 5(h) pertains
only to those wind plots based on the variable
rate of fall used in the National Survival

 Kothod).

LN ] .11
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(b) Determine the downuind extent of total dose of
100R in the first four hours after the onset of
fallout along the line of maxirum radiation
intensity as rblldus.

(1) Obtain the "Downwind Distance” of the
contour for 100R in the first four hours
after the onset of fallout for a contact
surface burst By using the yield and
effective wind speed in £he nomogram Fig
5(3) (Downwind Exient of the Zone of
immsdigte Operational Concern). To do
this lay a hairline through the values for
yield and effective wind speed épd read
off the valuo for "Dowrwind Distance".

(14) If the burst is not on the surface, determine
ths "height of burst (HOB) adjustment
factor™ using the yield and 103 with the
appropriate "HOB Adjustment Factor"
nomogran. (Fig 5(k) or 5(1) depending on

" whether the yiold is loss than or greater
than 100KT). To do thia.lay a hairline
through the value for the yield ard height
of burst in the nomogram and read off the
HOB adjustmesnt factor. Ihc downwind
distance is then multiplied by this
factor. (Use of the height of burst
adjustment factor is an additional refine-
ment to the procedures described in RCAF

Pamphlot 99).

veel2
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(141) If part of the yield is due to fusion, the

fission yield to total yield (FY/TY) adjust-

ment factor is determined using the yield
and the ratio of the FY/TY in the "FY/TY
Adjustment Factér nomogram (Fig 5(m))".
To do this lay a hairline through the

| values for yield and FY/TY ratio in the
nomozram and read off the value for the.
FY/TY adjustment factor. The distance

| | ‘ obtained in (1) or (i1) is then multiplied

* by this factor.

(¢) The downwind extent of the contour for a total
dose of 20R in the first 6 hours after the onset
of failout along the line of maximum radiation
intensity can be obtained by multiplying the
distance obtained in (b) by 2.

(d) The downwind extent of the contour for a {otal
dose of 200R in the first two hours afier the
onéet of fallout is obtained by dividing the

‘distance obtained in (b) by 2; and

(e) the.downvind extent of the contour for a total
dose of 4OOR in the first hour after ths onset
of fallout or 80CR in the first two hoﬁrs after
the onset of fallqut can be obtained by dividing
the distance obtained in (d) by 2.

7(12) " It should be noted, particularly with regard to the
contours for 200.and LOOR doses, that estimation of the |
probable doses is complicated by the fact that the radlation
intensities are changing raridly in the period under con-
sideration because:

(a) fresh fallout is arriving over a large part of

the period; and

eeell
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(b) decay rates are still very high,

(13) The downwind distances as determined in Para (11)

should be plotted along the line of maximum radiation
intensity as detormined in paras (7) amd (8).

(14) As a first approximation radiation dose contours can
then be indicated by drawing curves through these downwind
distances and extending then back within the danger sector
around ground zero taking intc consideration the place of
lahding of particles as discussed in Art 5.11 para (7).

A typical pattern is shown in Fig 5(m)(i).

(15) The location of the station shopld then be indicated

on the fallout prediction plot. By interpolation a rough : |

estimate should be made of the radlation dose to be

expected at the station over the appropriate interval of

time. From this information tho dose rates at specific |
times can be calculated using a radiac calculator.

(16) A radiation intensity-time graph should then be

prepared on squared papef as follous:

(a) Select appropriate scales for time and for
intensity along the base and the side of the
graph respeétively.

(b) Along the time scale indicate H-hour, the
férecast time of beginning arnd the forecast
time of ending of fallout.

(¢} Estimate the peak radiation intensity and plot

-this valuo at an appropriste time interval
before tho ending of fallout.

(d) Estimate the intensity at H + each successive

hour and plot these values,

...1'4»
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(e) Draw a smooth curve from the point for the time
of arrival through the points for the peak
intensity and each successive intensity value,
This curve represents the radiation intensities
that might be expected to result, provided that
“the parameters used in thé calculations and
the assumption as to the nature of the radiocactive
particles, actually applied to the burst in
question. A typicel expected radiation intensity
curve is shown in Fig 5(m)(i1).

(17) 1In viéu of the significant errors that may exist in
the reported yield, ostimted FY/TY ratio and the reported
height of burst, values for the radlation intensities at
the station should glso be computed using the parameters
under bothithe pessimistic and optimistic estimate columns
in the fallout prediction pérameter shseot Fig 5(@)(iii).
These values should thén be used to prepare durVes for the'
pessimistic-and the optimistic radiatiop intensity values
at the station, Twpical curves are shoun in Fig 5(n)(ii)
as maximm intensities expocted and minimm intensities

expected. The range of valugs represented by these curves

'may then be used in briefing those concerned on the expacted

radiation intensitles,

(18)  Actusl radiation intensity reports should be plotted
on the radiation intensity~.tims graph as recéived. A typical
actual intensity curve is also shom in Fig 5(m)(ii).

(19) Study of the range of values which would normally
appear on the "Fallout Prediction Paraﬁeter Sheet" and

the above radiation intensity-time graphs will provide
convincing proof that it is not possible to make a precise
forecast of the radiation intensities. Névertheless, use

of the above toechniques should penni£ a rational preliminary
appraisal of the fallout situation and should provide a

framevork into which the measurements of radiation

intensities can be fitted as received.

000017
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(20) .Ii is to be noted that ranges of radiation intensities
to be expected at the station may be forecast in a similar
manner using tho data contained in TH 23-200, '
(21) Where the station is expected to be affected by the
faliout from more than one burst, the contribution from

each, to the dose rate at a particular time or to the

total doseo over a particular period._éan be estimated ‘
independently and the results totalled to arrive at '
their combinod offect.
(22) It must be rememberéd that:
| (a) forqcést contours arc merely a first approximation
to the probable radiation intensities;
- (b) the radiation intensities, obtained using the ‘
' ' \

contours, ére'difeétly related to the valuos
used for; ‘ f
(1) the assumed yleld of the weapon,
(11) the assumed fission-fusion fraction, and
(411) the estimated hsight of burst; and
(¢) where RCAF personnzl are to be briefed on
intensities, the valuos used for the above
variablos shall be stressed‘and the offects of
errors in them shall be pointed out."

21 Art 5,13, add a neou Pigs 5(g)(ii), 5(3)(1#1), 5(m)(1) amd

5(m)(11). _
22 " Delete Figs 5(k) and 5(1) and add new Figs 5(k) amd 5(1). :
23 - Art 5.14 para (1)(a) 1lins 3., After "fall" add "as in the

National Survival kethod®,.

24 Art 5.14 para (1){c) line 2. Delete "as arcs, tangent®

and replace by "perpendicular”.

T
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Art 5.1%4 para (1)(c) 1lines 3 and 4. Delete "using a

radius equal to the cloud radius",

26

Art 5.14. Add new paras (3) (4) and (5) as follows:

"(3) Where it is only required to forecast the time of
arrival or ending of fallout at g particular station, the
lapsed time to time of arrival or ending can be roughly
determined by dividing the distance from the station to

the leading or trailing edge of the cloud (GZ circle)

‘respectively by the effective wind speed along the effective

wind line on which the station is 1ocatéd. These lapsed
times are the added to H-hour to get the time of afrival
and ending_of fallout. |

(4)  Hore precisely, fallout can only reach the station
from those levels whose effective wind lines are within a
distance from the station which is not in excess of the
actuél radius of the cloud or stem at the particular level,
At levels below the bottom of the stabilized cloud, the.

circulation within the cloud is sufficiently strong that

" 4t is probable that very little fallout is lost by the

rising cloud, Therefore, it is unlikely that significant
fallout from a level below cloud.bottom would reach the
station unless the station were located within a sten

radius of the effective wind line for that level. Similarly,

. for any level above two thirds thickness from base to top

~ of the cloud, it is unlikely that fallout would reach the

station unless it were considerably less than a cloud
rédius'from the.station. Accordingly, to determine the
lapsed times between the detonation and Heginning or
ending of fallout, estimate the levels from which fallout

would reach the station (their -effective wind lines will

" be a cloud radius or less from the station) and then

estimate the lapsed time to beginning and ending of fallout

for cach level of interest as in Para (3) moasuring the

distances parallel to rather than along tho effective wind

eeel?
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line for each level of intorest. Time'of beginning will
be H-hour plus the shortest lapsed time to arrival and
timo of ending will be Hd-hour plus the longest lapsed tims
to ending. ' ‘

(5) An additional(mathod for determining £ha timo of
arrival of follout is gi§en in Art 6.04 Para (1)(£)(v)."
(6)  An empirical mothod of estirmting time to peak
intensity and tire to ending of fallout ba#ed on tesf
explosions makes use of the following formulas;

a \‘ﬁ¢"3b/a )
Tp = } X Ta, and

Te - 54 (Th)0'7 where;

Tp = Time from H-hour to peak intensity,

Ta = Tirs fron H-hour to arrival of fallout, and

"

Tc = Tine from H-hour to cessation of fallout.

The above formulas show fallout occurring for long periods

and could be expected to glve best results relatively closs

to GZ and in lightluind situations,that is,in situations
similar to test conditions. They may not give a good
forecast in moderate or high winds, at larger distances
dowmwind or where the wind shear is such that fallout will
only reach the station from a thin layer of the cloud or
stenm, | ‘

Art 5.14. Delote Fig 5(n) and replace with new Fig 5(n).
Art 5,15 para 1(b). Change comma before "or" to seml colon.
Art 5,15 para (2). Add a new sentence as follows:

"hile this would affect the distrﬁbution of fallout within
tho danger sector, it would not significantly affect the

width of tho danger sector."

..l18
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30 Art 5,15 para (4)., Delete this para in entirety and replace

by the following:
"(4) The possibility of rainout may be determined using
the following proccdures.

(a) Step 1. Deﬁermins the freezing level and extent
of the rain area for the time of arrival of
ksllout.

(b) Sten 2. On a squared paper overlay, determine
the danger sector at the freezing level. ‘1‘6 do
this preparc offective wind lines ;tor the layer
exterding from th§ freezing level to the top of
the nuclear cloud. This can be done using either
the particle path mothod (Art 5.04) or the vind
plot method (Art 5.07). If the wind plot method
is used, begin the wind plot with the layer
besimning av
absue ) the frecging level. If the freezing level
is not at the oven 10,000 foot layer, the vector
for the layer in which the freezing level is
located should be multiplied by a factor (the
murber of thousands of feet from the freezing
level to the next 10,000 foot level). Do not
omit to add the strips ons cloud radius wide
when completing the danger sector at the
freezing level., A quickér method of determinfing
the danger sector at the freezing level is as
follous.

(1) Mark on tho wind plot the point corresponding
to tho height of the freozing level.
(ii) Place an overlay, on vhich nofth-éouth ’
orientation lines have been marked, over
the wind plot and label the above point

for the freezing level as the new GZ.

Using tho new G2 and the original wind

000021




31 Art 5.15 Para 5. Déleta.sdb-para‘(b) and relabel sub-
parav(c) as (b). '
32 . Art 5,15, Delete Fig 5(o) and woplace with now Fig 5(o).
33 Art 5,15. Delete paras (6) and (7) in entirety and add a

new para (6) as follous:

"(6)

large rapidly falling drops c¢an occur considerably aboye
the freezing level. Rainout due to 1afgo raindrops or ﬁail
from 20,000 or 30,000 feet can bo dealt with in a similar
mamner, to that described above for rain, bj'determining the
danger sector at 20.000; 30,000 or other appropriate level,
In such caseé it ray be advisable to give consideration

to the dosmwind displacemcnt o: tho rain or hail as it

falls from the level selectod.”

Where rain is originating in a curculonimbus cloud, .

Document disclosed under the Access to Information Act
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plot drav the_outside effective wind lines

for the layer from 2/3 stem height to cloud
top (thé outside effective wind lincs will

not necessarily be for the same levels as |
. in the surface danger sector)., Then complete
the dangor sector in the usual mammer using

th¢ new GZ and newv effective wind lines.

(¢) Stop 3. love the overlay so that is is‘correctly

oriented with the new GZ over the GZ of the
original wind plot and indicato the area of
precipitation on it. As rain falls almost

vertically, uﬁless the winds are very strong

betueen the freezing level and the ground, , W
T porten of the precipdation ares - thet within the

rainout will occur within, thie-Boundesy, Using &¢nBQPStd®'

. ' 4t t\\o‘

freegingy
level

the rainout area, it may be possible to estimate

(1) the “hot spots" where rainout i1l add to
the general fallout, amd |

(i1) the areas of low activity where falléutv
uould have becn more intense had itﬁhot

been rained out upwind,

000022
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34 Art 5.16 para (3). Chango last line to read "Table 5(c)",
35 Art 5.17 para (1).
(a) Dolete "are” and replace by "were previously", and
{b) Add new sentences as follous:
While fhe capability to prepare UF Wind messages » \
has been retained by the individual RAVIR stations,
for use if required in an emergency, the preparation
of the reports by these stations has beon discontinued.
UF wind maﬁsagos for stations in US and adjacent areas
in Canada are prepared by ﬁumercial veather prediction
rethodo in the US and are distributed over the American
weather teletype nstworks,
36 Art 5.17, Fig 5(r). Separato the two groups 61009 and

3

/81108 at the top of the figure.

37 Art 5.17, para 2, line 3. Add "for" after "station".

38 Art 5.21 sub-para (8). Delete clause (i) in entirety

5

and roplace by:
| "(i) Preliminary reports of a muclear detonation may
only indicate that a large, medium or small burst
has taken place. In this event.the yield may be

assuned to be as follous:

Large over 1 KT
Hedium 100KT to 1 NT
Small under 100 KT
39 Art 6,03, Add a new para "(4)" as follows:

"(4) Consideration is nou being given by the Armj to the
use of winds at the constant pressure chart levels for
National Survival fallout prediction purposes. Where they

are used, the wind plot is prepared for each 6,000 foot

level as heretofore. The layers for which each of the

new vinds will be used are listed in Table 6(a)(4i).

>00021
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2 .

Wind Level

850 mbs
700 pbs
500 mbs
300 mbs
200 nbs
100 mbs
50 mbs
30 mbs
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Layers for Which Wind is Used
0-6,900'

6-+12,000°'

12-.18,000 and 18-24,000
24.30,000 and 30-36;000
36-42,000 and 42-48,000
48-54,000 and 54-60,000
60-66,000 and 66-72,000

72.78,000, 78-84,000
84-90,000 and 90-96,000 ete.

Table 6(a)(i) -~ layers for Which Constant Pressure

Winds are Plotted"

Art 6,04 para (2). Add brackets to p#ra nurber,

Art 6.04. Add a new Fig 6(b)(1).

Art 6.04. Add a neu para (3) as follows:

"(3) For tho planning and conduct of recntry operations

the followlng msthod is used to estimate the possibility

of fallout occurring upwind of GZ.

(a) Use the yield in nomogram Fig 6(b){1) (Contour

\ . )
Radii for Upwind Contamination Estimate) to

determine the radius distances for an 80 percent

FY/TY weapon for;

(1)

(131)
(411)
(4v)

Blast damage "A" ring (nearly total
destrudtion),

100R an hour at H+i,

10R an hour at H+l, and

1R an hour at H+1,

(b) If the FY/TY ratio diffors from 80 percent,

adjust the value of the various radiation

intensity radii by dividing them by 80 percent

- and multiplying by the actual FY/TY ratio

(expressed as a percentage).

vnel2
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(¢) Delineate the upwind semi-éircle by drawing the
crogsswind axis through GZ at right angles to the
fallout sector bisector,

(d) Draw in the "A" (nearly total destruction)
ring using GZ as centre,

(e) Select a point on the sector bisector a distance
dovmwind from GZ equal to O.4 times the effective
-wind speea (0.4 hours is assumed to be the
minimum time to the onset of fallout upwind of GZ),

' (£) Draw arcs in the upuwind semicircle for those
portions of the threc intensity contours that lie
outside of the "A" ring and label them with
the adjusted intensity values obtained in (b)
above. The location of contours within the "A".
ring are considered to be uncertain and are not
indicated." |

Art 6,04, Para “(3).' Change para number to "(4)".
Art 6,04, Delete axisting Fig 6(¢) amd add nmow Fig 6(c).
Art 6.05. Fig 6(c). ‘Change "12 knots" to "12 mph".
Art 6,05 para 3(b). Change "dowwind" to read "downuind".
Art 7.03 para 4,
(a) Add a new sub-para (a) as follows:
"(a) Step i. Estimate the nuclear detonation and
nuclear cloud parameters in accordance with
Art 5.13 para 11(b)(1i1)".
(b) Add a nov sub-para (b) as follous:
"(b) Stop 2. Estimate the wind flow,”
(¢) Sub-para (a), change the original sub-para "(a)" to

sub-para "(e)" and "Step 1" to "Step 3".

vee23
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(d) Sub-para (b), change theo number of the original
sub-para "(b)" to sub-para "(a)" and "_S_iggg__g"
to "Step U4". ’ -

(e) Add a new sub-para (e) as follaws:
| "(e) Sten_S. kstimite the upwind extent of fa}.lcuf;

in accordance with Art 5.11 para 7". ‘

_ (£)  Change the original sub-para "(d)" to "(£)" and
"Step 4" to "Step 6".

(g) Chango the original sub-para "(e)" to sub-para “(g)"‘ :
and nStop 3" to "Step 2" and add "(this step is
optional)". ‘ - ‘

(h) Change the original sub-para "(e)" to sub-para "(h)"
anﬁ "Step 5" to "Step 8". and delote tho vords
"or snouout”. ' )

(3 Chan'ée the original sub-para (£) to sub-para n(R)"
and "Stop 6" to "Step 9".

(k) Change the original sub-para "(£)" to sub-para
(k)" ard nSten 2" to "M".

(1) Changs the original sub-para "(h)" to sub-para "(1)"
aﬁd *Step 8" to "Step 11".
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SECRET
. 5969-108(DAirs)

Ottava 4, Ontario

21 Feb 63
Ref your A461 dated 8 Feb
Air Officer Commanding
Alr Defence Command
RCAF Stn St Hubert
3¢
Plan for the Provision of Fallout Advice
1 The requirement for a listing for Stn Edgar in

the "Plan for the Provision of Fallout Advice" indicated
in your above-referenced signal is noted. The entry was
omitted because, until such time as the Ottawa Sector HQ
noves to lorth Bay, the requirements at Stn Edgar would be
met by the provisions of the introductory paragraph.

2 A mmber of additional amendments will be required
vhen the Ottawa ADS is SAGED and when the LRRs at Gypsumville,
Dana, Yorkton, Alsask and Penhold are activated. It is
requested that confirmation of the requirement for such
amendments be forwarded to this HQ about ome month before
each of the changes are to become effective.

A (P

(HC Klasgen) ¥/C
for CAS
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res 8 22 {583

UV CSAO39VV  CRAOT2  HH

MM RCCPFZ

DE RCCSCR 56/08 4}(\
M 0821057

FM CANAIRDEF

TO CANAIRHED

BT

SECRET A4 & FEB

YOUR S969-108(DAIRS) 5 FEB SUBJECT PROVISION OF FALLOUT PREDICTION
ADVICE PD SUB-APP A OF REF DOES NOT INCLUDE STN EDGAR PD AT PRESENT
CMM THIS STN WOULD RECEIVE FALLOUT ADVISE FROM BOTH SYRACUSE

SECTOR HQ AND OTTAWA SECTOR HQ PD SINCE THE FORMER IS THE STATIONS NEXT . .
SENIOR FORMATION CMM IT WOULD PASS FALLOUT ADVICE TO THE STATION IN
ACCORDANCE WITH NORAD REGULATIONS PD HOWEVER CMM THE STATION

RECEIVES ADVICE FROM OTTAWA SECTOR HQ ONLY BECAUSE THEY ARE COLOCATED
- A SITUATION WHICH WILL CHANGE IN A FEW MONTHS PD THEREFORE CMM
SUB-APP A OF REF SHOULD INCLUDE SYRACUSE SECTOR HQ IN COLUMN A AND STN

EDGAR IN COOLUMN B

BT Y.
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5969-108(DA1TS)

Ottawa lp’ Ont
& Feb 63

Ref Your S969-lOO-8(CStaff0) dated 30 Oct 62
° Our S969-108 (COps) dated 4 Dec 62

Air Officer Commanding
Maritime Air Command RCAF
5217 South Street
Halifax NS

Provision of Fallout Prediction Advice to PCAF Stations

Hot Having a Meteorolopieal-Muclear Lefence Tegm "
1 Arrangements have now been finalized with the

Camands for the provision of fallout prediction advice

to those RCAF formations which de not have a meteorological~
nuclear defence tear. It is planned that these arrangenents
will be incorporated into the RC.F FDP. However, as it is
anticipated that there may be same delay before ths next IDr
amendnment is promulpated, it is considered cesirable to

provide advance information on the agreed arranpements to
the Cormands.

2 The peneral arraengements for the provision of fallecut
prediction advice for RCAF formations are shown at Appendix "A",

Your 5059-108(A0C) 4 14 lLec iIC Klassen) W/C

: for CAS
TC~Ycur €9u3-100-2(CStaff0) 12 fct 2
Attach ( ) a3 l "

ATC~Cur £Sv9-108((Cps ec
Yeur S095-103(L/ACC) d 20 Lec 62

AC~ Your S9.9-1C0(CSD) 4@ 3 Oct G2
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SECRET

APPENDIX ®x®
TOs S969-108(DAirsS)
§ Fare ¢
GENERAL ARRANGEMENTS FOR THE PROVISION OF

FALLOUT ADVICE TO RCAF FORMATIONS

At stations having a Meteorologlcal=Nuclear Defence
(Met=NDef) team, fallout advice for all units on the
station, including lodger units, will be provided by
that team. At stations not having a Met~NDef team,
and which, therefore, lack their own fallout prediction
capabilityg fallout advice will be provided by an
adjacent station, or in the case of ADC formations by
an appropriate NORAD formation.

Listed at Sub=appendix "A® ares

(a) those RCAF formations which have a fallout prediction
capability, and _ . <

(b) NORAD formmations which will provide fallout advice to
' RCAF ADC formations, and

(c) RCAF formations for which the formations listed in (a)
or (b) above will be responsible for providing fallout
adviceo

Advice provided to stations which lack a fallout prediction

capability will includes

(a) Whether the station is expected to be affected by
fallout, and

(b) time when fallout is expected to begin,

(e) time when fallout radiation is expected to reach peak
intensity, if available; and

(d) a qualitative indication of the intensity of the
expected radiation, if available.

Amended information will be provided on the above as new
information becomes available on meteorological, burst or
nuclear cloud parameters, or as pertinent radiation intensity
reports are received.

The units concerned will coordinate directly with each other
periodically to ensure the continued existence of workable
arrangements for the provision of fallout advice.

Where teams at more than one level of comend are located

on a station; the station Met Section will be responsible

for providing the meteorological data required for fallout
prediction and assessment by each of the teams. The teams
should coordinate their activities to minimize any duplication
of effort,
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SUB_APPENDIX "A"
PLAN FOR_THE FROVISION OF FALLOUT ADVICE

Column (a) below lists the RCAF and a mumber of NORAD formations’
having a fallout prediction capability. In addition to providing
fallout advice for their own local requirements and for lodger
units on or adjacent to them, these formations will provide fallout
advice for other fomations as listed in column (b).

(a) (b)
FORMATIONS WITH FALLOUT '
PREDICTION CAPABILITY FRMATIONS TO BE IR OVIDED

WITH FALLOUT ADVICE BY
DESIGNATED FORMATIONS IN(a)

AFHQ (Ottawa)
(Supported by Uplands Met Section).

AEAFHQ (Trenton)
(Supported by Trenton Met Ssction)

ADCHQ (NNRHQ) . Ottawa ADS and stations for
- which Ottawa ADS is respon-
" sible (until Met-NDef team
. is-operational)

Ottawa ADS ' - Stn Parent
(When Met~NDef team is operational) " Stn Senneterre’

. Stn Falconbridge

- Stn Foymount

- Stn Mont Apica

- Stn Moosonee

- Stn Ramore :

- Stn Chibougamau

- Stn La Macaza

Bangor ADS - Stn Sydney

- Stn St Margaret.s
- Stn Moisie

- Stn St Sylvestire
- Stn Beaverbank

- Sth Lac St Denis

Goose NORAD Sector : - Stn Gander

Boston ADS ~ Stn Barrington
Sault Ste Marie ADS ~ Stn Pagwa
Duluth ADC © Stn Amstrong

- Stn Sioux Lookout
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(v)
FORMATIONS TO BE FROVIDED
WITH FALLOUT ADVICE BY
"DESIGNATED FORMATIONS IN (a)

AR

o ciahinid., i
Grand Forks ADS

Spokane ADS

Seattle ADS

Stn Uplands

Stn St Hubert

Stn Bagotville
Stn Chathem
Stn Cold Lake

MACHQ (Halifax)
(Supported by Command Weather
Office, CANCOMARLANT)

ABMACHQ (Mt Uniacke)

Stn Greenwood

Stn Summerside

Stn Comox

Stn Torbay ,

(Supported by CANCOMARIANT until
Met=-NDef team is operational)

AMCHQ (Rockcliffe)
(Supported by Rockcliffe Met Section)

| Stn Besusejour

Stn Saskatoon Mtn
- Stn Kamloops

~ Stn Baldy Hughes

Stn Puntzi Mtn
Stn Holberg

. AFHQ

11 Wg (Aux) Montreal
(Deploys to Three Rivers)
Stn St Jean

11 TSU Montreal

401 MU (Aux) Quebec

5 SD Moncton

19 Wg (Aux) Vancouver
(Deploys to Cassidy)

- Stn Vancouver ) '
|
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(v)
FORMATIONS TO BE PROVIDED
WITH FALLOUT ADVICE BY
DESIGNATED FORMATIONS IN (a)

Stn Rockcliffe

ATCHQ (Trenton)
(Supported by Trenton Met Section)

Stn Trenton

Stn Downsview
(Supported by Trenton Met Section)

Stn Nameo

Stn Rivers
(AETCHQ Met/NDef team, supported by
Rivers Met Section, will meet
requirements when deployed to Rivers)

Stn Whitehorse
(Supported by DOT Met Office)

RCAF Unit Fort Churchill
(No NDef camponent)

Stn Goose Bay
(Supported by DOT Met Office).

TCHQ (Winnipeg)
(Supported by Stn Winnipeg Met Section)

AETCHQ (Rivers)
( Ssupported by Rivers Met Section)

Stn Centralia

NIMC Ottawa

Stn Dounsview

Stn Camp Borden™

" (Until Cemp Borden Met=-NDef

team is operational)

12 TSU Weston
1 SD Downsview
14 ¥g (Aux) Toronto

(ontil 14 Wg (Aux) deploys to

Camp Borden)

18 Wg (Aux) Edmonton

(Until 18 Wg (Aux). deploys to

Penhold)
7 SD Lancaster Park

CJATC Rivers

. Stn Clinton
- Stn Hamilton
16 Wg (Aux) Hemilton

(Until 16 Wg (Aux) deploys
to Camp Borden)

4004 MU (Aux) London
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| (b)
FORMATIONS TO BE PROVIDED
WITH FALLOUT ADVICE BY |
DESIGNATED FORMATIONS IN (a)

Stn Moose Jaw

Stn Penhold

Stn Winnipeg

Stn Camp Borden
(When Met-NDef tesm is operational)

23 Wg (Aux) Saskatoon

30 Wg (Aux) Calgary
(Deploys to Penhold)
Stn Calgary

17 Wg (Aux) Winnipeg
(Until 17 Wg (Aux) deploys
to Gimli)
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SECRET

DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

CANADA

TRENTON Ont
| 1o Dec 62 2360
Ref Your S969-108(COps) 3 Dec 62 e e
Huterrad w&
Chief of the Air Staff DEC, 2 1862
Air Force Headquarters o g /4 ’
Department of National Defence ) Fie . &
Ottawa L|- Ont f / ‘ Chg’d to.....] ) OP,S X _.’;;
. . | "'"""‘2':‘ /7.- G2
Nuclear Fallout Advice for RCAF Stations Not -~
Having a Meteorological/Nuclear Defence Team
1 This Command is in agreement with the suggestion to

emalgemate the CJATC Rivers Nuclear Intelligence Staff with
the TC SAND upon the move of TC EHQ to Rivers.

2 As you know, the ATC EDP requires 435 Sgn to deploy
to Rivers during an emergency. Therefore, there will be three
different organizations requiring the services of the Nuclear
Intelligence Staff -~ CJATC Rivers, 435 Sqn and TC EHQ.

3 It is the opinion of this Command that there should
be only one Nuclear Defence orgesnization developed at CJATC
Rivers and that this single agency should provide, on a priority
system to be determined, nuclear information to sny one of the
organizations deployed to Rivers during an emergency.

R @\g*

(GJJ Edwards) G/C
for AQC ATC

S—

<
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Our file ref....___..___ECBET ......................

5969-108(A0C)
DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AR FORCE

Office of the Air Officer Commanding,
Air Defence Command

CANADA
, 2 ‘} 5 3 St. Hubert, Que.
] ¢ .

Ref Your $969-108(COps) 30 Nov 62 . 14 DEC 1962

Our $969-108(A0C) 8 Nov 62
Our S096-105-6(A0C) & Nov 62 -

VC/'/&S1

g Befost o
Chief of the Air Staff % JEC 19 1962
Air Force Headquarters v cC p

‘ File svo A 7615

[ £

1

Department of National Defence

Ottawa Z Ont Cp 2% .. _
- ‘aglé . 7

{hg's to T

P

Meteorological and Nuclear Defence Service
Ottawa NORAD Sector HG

Your referenced letter requests clarification on:

1
)y‘n‘ (a) The arrangements for providing Ottawa NORAD Sector |

@05( Wid with fallout advice.
N Q\" (b) The requirement for meteorological staff for the
| NNRHQ ALCOP at Edgar.

\Mﬂ &'ﬁ;

In respect to fallout advice, the Nuclear Defence staff

.).I
\9"\,\) of ADCHQ could not move to Ottaws Sector HQ at Edger in en emergency. L
\(S\ The officers comprising this staff are required to augment the NNRHQ |
/?/ //6 ia/ptle Staff in en emergency. However, as stated in paragraph 2 of 1

@ . / [ /J reference 2, the Sector Commander has assigned an officer of his head-
// / / arters to fulfill the fallout prediction function. Since his ap-
/W// [? pointment, this officer has become acquainted with his duties through
‘ ng‘;[, b/‘partic:'Lpati.r:.sn in Region and Sector exercises. Also, he will soon ¢
. attend a course at the Joint NBC School, Camp Borden. The procedures
/)}1/ . used by Ottawa Sector HQ to provide fallout advice to stations are

/4

X X" Qdescribed in Annex J to NNR Air Defence Plan 1-62.
4
@5 ‘{,» WB There would be a requirement for a meteorological staff at
A

/)(Ef' \Q%efvp the NNRHQ ALCOP at Edgar in war until the CC/DC is formed at North
) |k Bay. As indicated in the DND Emergency Plan for Meteorological

7/& Services, a meteorological officer from Station St Hubert would be
1’}.) evailable for this purpose. However, the ADCHQ Meteorological
Officer is a member of the NNRHQ Battle Staff; consequently, as

Q§ 0 pointed out in our reference 3, he would not be available for the

QO U\’r ALCOP. EBmentT Would beleBquilgd

7 éﬁ - /%"g: v w urguutrm;:/j
AND PASSER TO_ | “/_ CL /%S 000055
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4 From the foregoing, it can be seen that adequate arrange-
ments have been made to provide fallout advice to stations within

Ottawa NORAD Sector while the Sector HQ is at Edgar. However, it is
requested that your headquarters select a Meteorological Officer for
wer-assignment to the NNRHQ ALCOP in place of the ADC Meteorological

Officer.
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p . L]
o SECRET
. IN REPLY PLEASE QUOTE

No _5969-108 (SO0P)

Department of National DBefence

CANADA Ropal Canadian iv Force & 3 5 1

St Hubert Que
14 Dec 62

Chief of the Air Staff Referred o 2>
Air Force Headquarters
Department of National Defence j
Ottawa 4 Ont

NBCW - Fallout Prediction dﬂmﬂdﬂmuu~ dC
Fallout Advice to Stations and Units of Other Commands -

1 On instructions from your headquarters, certain ADC
stations have been directed to provide fallout advice to stations
and units of other commands in the event of nuclear war.

QMJXD\%%L~NWU concerns the data to be included in fallout warning reports to
R assisted stations and units. Consequently, the attached letter,
2 based on letters from other CHQ, has been forwarded as interim
instructions to the ADC stations inveolved in this fallout warning
service,

3 Further on this subject, the Nuclear Defence Officer at
Station Uplands has raised some problems in respect to his respon-
sibility to AFHQ. Briefly, these problems are:

(a) Since AFHQ intends to divide into three groups on
the declaration of a certain readiness state, it
ﬁL is assumed that Station Uplands would provide fall-
jtﬁw out advice to the group remaining in Ottawa. How-

wJ . ever, when the NDO approached the AFHQ/AU, he could
ot X . . .
Qm/UU” , w find no person concerned with this matter. Conse-
o [ e quently, it is requesE% that this headquarters be
ﬁjJ.Pﬁw» 2V informed of the AFHQ“%espon31b]e for this function
(e SR and of a firm date for effecting liaison.

(b} A possibility exists that 410 AW(F) Squadron at
: \ Uplands may deploy to other airfields on the decla-
o ration of an early NORAD Defence Readiness Condition.
Jﬂyuj ,LQNLC:Zﬁ In this event, the Nuclear Defence and Meteorological
. A staffs may deploy with other supporting personnel to
these airfields. If this were to occur, they could
not provide AFHQ with fallout advice. Therefore,
/)pg/perhaps Station Rockcliffe should be assigned the
task of providing fallout information to AFHQ.

4 Your comments are invited on the attachment and on the
§§ problems concerning Station Uplands.

i1 ZBR 3& \;\’ for‘ AOC ADC

ac;;r G-329 - 000061
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. SECRET

DEPARTMENT OF NWATIONAL DEFENCE |
Royal Canadian Air Force

St Hubert PQ
14 Dec 62

Commanding Officer
RCAF Station Uplands Ont
RCAT Station St ubert PQ
RCAF Station Bagotville PQ
RCAF Station Chatham NB

NBCW -« Fallout Prediction
Tallout Advice to Stations and Units of Other Commands

1 Our referenced message prescribed the stations and units

of other commands to which ADC stations are to provide fallout advice
in the event of war. A list of reporting and receiving stations will
be included in a subsequent amendment to the ADC EDP,

2 It may appear that this fallout prediction service duplicates
Aﬂgfy'f + that provided by the National Survival Nuclear Detonation and Fallout
“n‘%N Reporting System (NDFRS)., In part this is true. However, a study of
the NDFRS shows that an RCAF station with Meteorolog%gal and Nuclear
%wai/ Defence personnel most likely would have more precise.date on which to
base their fallout prediction. Also, the NDFRS is designed primarily
to provide an area Army Commander with information over the whole of
HpFKI/*V his wide area of responsibility. An RCAF Commander, on the other hand,
Y would be concerned only with the probability of fallout over a relatively
/waﬁa ¢;wuf“ﬁ’ small area., For these reasons, the RCAT has not adopted NDFRS Fallout
HJPL {waL .Warnings as the primary source of falloutﬁlnformation. They should be
used only as required in the overall assessment of the likely fallout
picture.

|
Ref Our A332 16 Nov .62 : :
|

|
3 The fallout advice provided to stations and units of other |
commands will be based on nuclear detonations reported by the ADC Station's
NORAD Sector HQ and the NDFRS. However, AFHQ has not as yet prescribed
n yo#”i,the information that would be required by the assisted stations or the
gt t,»form in which it is to be transmitted. This headquarters has requested.
Ses 70°L ATHQ to provide this information., As an interim measure, ADC stations
,¢¢m~3 should plan to provide fallout advice in two forms, depending on the role
of the recipient, as follows:

uifzj 0 (a) Local Fallout Prediction, This report should include:
, YA
(h/;ﬂ ADNﬁ (i) The time at which fallout is expected to arrive
' f{ at the station.
/Aﬂr&wﬁa (41) The time a peak radiation intensity is expected
to occure.

(iii) Qualitative advice as to the likely intensity
of the radiation,

(iv) Amended information on the above items as
available,

000062
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SECRET

(b) Area Fallout Prediction., This report should
include:

(i) The ground zero of the NUDET(s) causing
fallout,

(ii) Cloud radius
(1i1) Bearings of effective winds over the area.

(iv) 4Qualitative advice on the radiation
intensities over a large area.

(v) Amended information on the above items as
available.

4 Nuclear Defence Officers should liaise directly with the
stations and units to whom they would pass fallout information.

"A Winé?::) S/L

for AOC ADC
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DEPARTMENT OF NATIONAL DEFENCE
MINUTE SHEET

Referred to

REMARKS
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Ottawa, Ontaric
4 December 1962

Bef your 5969-100-0(G5taff0) dated 30 Oot 62
our 5369-106(COps) dated 25 Sep 62

ALy Officer Commaniing
Haritise Alr Conmand
5247 South Street
dalifax NS

i Further to our sbove referenced letter, ADCH] has advised
mtmwmwatmmummmmmm
can be bandled by the Hoston and Bangor Alr Deferce Sector
Accordingly, the arrangesents which have been sade for your
Wm&mmmwwmmmmwmum
may now be cancelled.

ORIGINAL SIGNED BY
L. J. BIRCHALL A/C

(LJ Bireball) AJC
for OAS

o
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Cttawa, (otario
3 December 1562

Referense your S096-108(L/ACC) dated 31 Cot 62
our 5969-108(C0ps) dated 25 Jep 62

Adr Officer Commanding
Alr Transport Cosnsend
HOAF Stn Trenton (nt

mehar unwe ;mu ra- aw auw _

i It is now planned that the arrangements, for the provision
of fallout advice to formetions which lsek a fallout prediction
capability, wvill be incorparated into the ROAF EDP. The recomccndations
contained in your above-referenced letter will be lncluded except

for those cases where they refer to furmations located on stutions
which have a falloul prediction capability as these formautions will
recelve fallout advice from the station on whieh they are located.

2 With regard to CJATC Riwvers, the ACC IU las indicated that
the TC 5CHD will be an essentisl part of the IC EiQ steff. The IC

rmaacrcm-wu;mmtnm.m.b-wmm
1C 854 to be sbown fallout advice to CJAIC Rivers from
the tine of IC EH uuMmmhM). IC B5G would of
ffmbtluppa' by the Hivers et Seetion, which would provide

DA any fallout advice that may be reguired until such time as the TC
EHG contingent arrives. » ‘ :
Coples to: 3 Your concurrence in the arrangesents ocutlined in pare 2
c ( ) “ mi‘“ “ &
Spe 2 : ' ORIGINAL SIGNED BY
m&m, L, J. BIRCHALL A/C
Cire (1J Bipehsll) 4/C

File— for CAS
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Ottawa, Ontario
3 Hovember 1962

Bef your 969-108(A0C) dated 8 Hov 62

Adr Officer Commanding
4ir Defence Command
ROAF Stn St Hubert Fg

| Tuhe above-referenced letter indicates that it is not
Wmm.mwmmmm .

one Met Officer will move from each of ADCHI and Stn 5t Hubert to
idger in an emergency.

2 As the plans for Bdgar may have undergons changes simce
mmwmwﬁwu.amm mmmnnmamm
be appreciated ons

{a) mmmmamzm
to the Ottawa ADS; and

(b) the requiresent for meteorologicsl staff at sdger.

ORIGINAL SIGNED BY
L, J, BIRCHALL A/C

(iJ Birehall) A/C
for CAS

dedla Loi sur I'acces a Il lnformatlon
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OUk 5963-100-7(CSTAFFO) 12 OCT PD REQUEST EXPEDITE REPLY TO OUR : |
RECO&HENDATION PARA 4 REF LETTER CONCERNING PROVISION OF NUCLEAR
FRLLOUT ADVICE TO RIVERSFPD THIS REPLY NECESSARY TO IINALIZE TC
PLANS AND ADVISE UNITS ACCORDINGLY PD ADVISE ALSO IF INTENTION TO
INCORPORATE OVERALL PLAN IN RCAF EDP PD SUGGEST APPENDIX Q TO
ANNEX II CONCEPT OF METEOROLOGICAL OPERATIONS.COULD BE USED PD
PARA 4(B) (1) (B) OF THIS APPENDIX ALREADY COVERS THE TASK IN OHIS
RESPECT FOR THE AIR FORCE WEATHER SgRVICE AS'FOLLOWS QUOTE 1IN

CONJUNCTION WITH THE NUCLEAR DEFENCE STAFF PREDICTION AND ASSESSMENT
OF RADIOACTIVE FALLOUT UNQUOTE THEREFORE DETAILS ON PROVISION OF
FALLOUT ADVICE PARTICULARLY TO UNITS NOT HAVING THE MET-NUCLEAR
DEFENCE STAFF COULD BE COVERED IN A NEW SUB APPENDIX
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AVAILABLE AT THE TIME PD FOR STN ST HUBERT 11 WG (AUX) DEPLOYS TO
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ROYAL CANADIAN AIR FORCE

Ref your S969-108(COps) Dated 25 Sep 62

Chief of the Air Staff

Air Force Headquarters
Department of Nstional Defence
Ottawa 4 Onteario

Nuclesy Fsllout Advice for RCAF Stations
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SECRET
Our file ref.....3096=103(D/A0C)

DEPARTMENT OF NATIONAL DEFENCE

Trenton Ont

g\%tzggg

Referred o
\ ~Y

File i

Chg'd to..

S——— 8 LV o il

Not Hsving & Meteorologicsl - Nuclesr Defencs Tesm

1

haeve been exsmined,

Rivers - Quebec.

3
event of & nuclear strike would permit the t
between Namao and Whitehorse.

ssary support.
4

(COps) dated 22 Mey 62.

advice on request.

It is improbeble that communicstions fascilities in the

In such & case Unit NBCW personnel
at Whitehorse should bs able to produce nuclear fallout advice
with the support of DOT meteorological personnel &t that Station.
Otherwise it is reasonsble to expect Namao to provide the nece-

The support provided by Trenton to Downsview should be in
keeping with the brosd policy outlined in your letter S969-108
"Thaet informstion to be passed to sdjacent
formstions should be restricted to the minimum thet will meet their
requirements.” Since Downsview has Nuclear Defence personnel es-
tablished, they should be capable of providing Unit Prediction with
the informetion made &availeble to them a&nd Trenton's support should
consist of the provision of amended meteorological information and

Details of ths arrasngements for the provision of fallout

advice to units which lack a meteorologicsl - nucleer defence team
In general this Commend concurs with the
errangements, with the following observations being provided.

~ It is noted thet no provision is mede in Appendix B tQ,//
your~lettar for the support of 4007 MU(Aux) Ottews, 4004 MU(Zux)

-~ London,™14 Wing(sux) Toronto, Cassidy = British Columbia and Three- 1)
These units apd ATC deployment bsses ere de=
tsiled in para 2 of my letter S096-103(D/A0C) dasted 6 Jun 62,
These units and bases should be provided with fallout advice by
Uplends, Centralia, Trenton, Comox and Bagotville respectively.

W

et

rensmission of sdvice

" 6l

(GIT Bawards) G/C.

for AOC ATC

()[} <h0/
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ECRET

IN REPLY PLEASE QUOTE"

5963-100~7(CStaffo)

2299

No

Department of National Befence

Teferred o Ci’

orT 23, 108?
FHP1Vo/4€7£7 L9

s M

Ropal Canadian Jiv Force

Winnipeg Man
12 Oct 62} Lred

Ref Your S5969-108(COps) 25 Sep 62

Chief of the Air Staff

Air Force Headquarters
Department of National Defence
Ottawa L Ont

Nuclear Fallout Advice for RCAF Stations
Not Having Meteorological - Nuclear Defence Team

1 The arrangements as outlined your letter of reference for
the provision of fallout advice to units which lack Meteorclogical -
Nuclear Defence team support are satisfactory with the exception of

the arrangements made for CJATC Rivers.

e

2 Para 3 of your letter suggests that because CJATC Rivers
does not have a Nuclear Defence Officer the TC SOND should partici-
pate with the Rivers! Meteorological Officer in the preparation of
advice on the fallout threat to Rivers, Your Appendix "B" shows

TC Emergency Headquarters (TCEHQ) receiving fallout advice from
'Station Rivers with the remark that TCEHQ SOND will assist.

In this
regard, it is considered that TC's SOND and Meteorological staff are
a necessary part of the TCEHQ, whose primary responsibility is to

rprovide advice to the Control Centre Commander at TCEHQ on nuclear
. aspects of operations, which will also include an appreciation of the

fallout threat to Rivers,

3 The: fact that a Meteorological - Nuclear Defence Team is
already organized to provide a service to the TCEHQ, it is considered
that information of this type could be made available to CJATC Rivers
as required.

L It is recommended therefore, that Appendix "B" to your
referenced letter be amended as follows: .
Stations Unit Providing Service
Receiving Advice Advice Provided Remarks
Stn Rivers TCEHQ As required From time of
TCEHQ activation
o (on Simple Alert)
0

#“Verner) A/C
or AOC TC .

000079
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Our file ref....} m .........................

DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

CANADA

Ref Your 8969-108(C0ps) 29 Oct 62

Chief of the Air Staff

Air Force Headquarters
Department of National Defence
Ottawa 4 Ont

o8 L LR i

ﬂ,
Che'd m[}W ....... 4
Bramemmmsnnie

5969-108(A0C)
b 2y

e

Office of the Air Officer Commanding,
Air Defence Command
St. Hubert, Que.

Referred te \/C/?\f .

NV D 1967 |

NBCY - Fallout Prediction ' Y
Fallout Advice to ADC ‘and Other Command Installations £
1 Appendix A of your referenced letter accurately represents

our recommendations regarding the provision of fallout advice to ADG

installations which dp not have a fallout prediction capability.

Also, as requested by your letter, this headquarters will arrange to

have fallout predicticn support provided to non-ADC formations as

outlined in Appendix B of your letter.

The footnote to Appendix A of your letter indicates that

i {ijou are of the opinion that this headquarters plans to move a Meteo-

ihﬁ%;::Mjfr rological-Nuclear staff to Ottawa NORAD Sector HQ in an emergency
%“* v;khﬂwfj while it is located at Edgar. This would not be the case as this
7WBT;A/’ commend would not have the personnel available. F%EEEEE~EEEEESEE3F
7K _information for stations in this sector would be passed through the

. sector HQ from NNRHQ. The sector commender has assigned an officer

o —

M‘“
of his staff to handle the reporting function.

This officer is fa-

miliar with the RCAF method of fallout prediction and could, there-

fore, provide some fallout advice to stations on his own. This si-

tuation will be rectified to a certain extent when the two head-

quarters move to North Bay. However, as pointed out in our message

A189 dated 27 Aug 62, the situation at this sector HQ wiil remain

unsatisfactory until an AS/NDef officer is established. It is \\\\

hoped that this explanation of the fallout warning procedure for

45}¥ i Ottawa NORAD Sector will be of interest to your headquarters.

{,ﬁ AOC ADC

.

(MIf Hendrick) A/V/i

N

J
>\
TR
\ 000083
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: Our file re8969=100=8. (CSTAFFO)

1 Referred 1o é OPJ
! NOV 2 T8R?

ROYAL CANADIAN AIR FORCE 4 File o 767 (65
CANADA {

DEPARTMENT OF NATIONAL DEFENCE

Ref Your S969-108 (COps) B/25 Sept 62

Chief of the Air Staff

Air Force Headquarters
Department of National Defence
Ottawa 4 Ontario

Nuclear Fallout Advice for RCAF Stations
Not Having a Meteorological - Nuclear Defence Team

1 MAC Units are responsible for providing assistance and
. training to RCAF Stations Beaverbank and Barrington. As Maritime
Air Command Headquarters is providing this service to Beaverbank
and RCAF Station Greenwood is providing a like facility for
Barrington, it is suggested that an extention of this service to
include Unit prediction would be most feasible. In fact, it is
considered that the RCAF means of communications with these units
during an emergency are more reliable than those available to the
Maritime Commander Atlantic.

2 In the absence of a Meteorological Nuclear Defence Team,
at RCAF Station Torbay and, in addition, this being the location
of the Alternate Maritime Command Atlantic Headquarters a request
has been forwarded for provision of fallout advice to Torbay by
the Maritime Commander Atlantic.

© v -
%

, Z
, o (JD MeCallum)G/C
X j/ oY for AOC MAC

L% : 000085

RCAF G32 (REVs 8-87) 7530-21-801-6021
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‘ Note to COps

1 Our letter at Flag 1 proposed a procedure for providing
fallout warnings to ADC formations and requested ADC advice
concerning details of the plan.

2 ADC's reply at Flag 2 was interpreted as concurring in
our proposal for certain stations but recommending use of the NORAD
fallout warning system at certain GCIs which are connected
operationally to Direction Centres in the US. A draft plan was
prepared on the basis of this interpretation and passed to ADC in
our letter at Flag 3 for confirmation or comments. In its letter
at Min 1 below ADC has now clarified its earlier reply in that

they propose that all of its components operating under NORAD and
not having a local Met-Nuclear Defence team should obtain fallout
warnings under the NORAD system.

3 We agree with ADC recommended use of the NORAD system as
clarified in Min 1 and our reply at fly, for your signature, has
been prepared accordingly. It is interesting to note that in the
Ottawa Sector of NNR the RCAF and NORAD fallout prediction systems
naturally merge into one.

4 This letter requests confirmation that:

(a) the ADC recommendations on the subject are now
correctly represented in the attached Appendix
"All ; and

(b) designated ADC stations will provide fallout
warnings to certain non-ADC formations which
lack a fallout prediction capability, and which
are listed at Appendix "B",

- P U WOUIURPPUA Wi PN

A
@;E§;;A%< DY O

' |, o (WC Klassen) W/C
3 DAirS
p{ 29 Oct 62 2-6179
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~108(Caps)

Otﬂim. Gntario
29 Cctober 1962

Curr hy69-108{60p0) dma 25 Sep 62
Tour 3963-108(CStaffy) dated 15 Uet 62

Air Officer Commanding,
Adr Defence Command,
HCAF 5tn 5% jlubert, Pd.

krovuion of Fa.llmt mzvino to W Fomtm

&

i It is regretted that & misunderstanding has avrisen

between our headquarters concerning the arrangements for tie

provision of fallout warnings to thoss ALC units which lack their

own fallout prediction capablility. liowever, it is belleved that
- agreenent can resdlly be reachied on tals miter.

2 Tais wadquarters is in complote agreement with your
desire to avoid duplication of effort in the fallout prediction
field, Qur concerm 1is to ensure that all HOAF formations that
do mot nave Heteorclogical-fiuclear Defence teans will have access
to fallout wurnings. It is agreed that, in tis case of such
formations in ADC, it would be best Lo use the ROAD system as
tie prisary source of fallout inforsation. In fect, in tone
Ottawa 4ALUS the NULAD and ROAF fallout warning systems naturally
uerge into one.

3 Accordingly, a Statement, in keeping with the provisions
of amnex J to AUNAC 1.61, has been prepared and is inciuded at
Appendix A. This statement lists the 40C stations which do not
neve thelir own failoul prediction capubllity and which would require
such information from an cutside scurce, and inilcates the
formations wideh would provide Lhls advice. A statement of the
HOAF formations outside of ALC, which becauss of their location
could best ve supported in this regard by an Al station, is
included at Appendiz D. /

iy It is requested thet Appemiices 4 and B to tnis letter
be examined and that you confirs as soon ¢8 possible thst:

(@) Appendix A is an accurate representation of your
recomcendations on the subjecty ani toat

(b} you will arrunge to yrovide fallout prediction
support to designated none 0 {urmations &8 llsted
ow 5/b- at -&ppondix e

5 bpon receipt of your cuntlirsution, scetlon will be taken to
aave the AUC il cancel any urrangepenis which be nas mude for the
provision of fallout uanuac services to Stns Seavervank and
Barrington. ,
\
ORIGINAL SIGNED BY

/ ks J. BIRCHALL A/8

e (id Birehsll) A/C

for Ci5

ALt,

l : 000087
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AUDVICE rROVIGED BY

RUBARKS

Qttava ALO *

Bangor ADS

Goose HOHAD Sector
Bosten ADS
Syracuse AD3

Sault Ste Harie ALS

Duluth A0S
Urand Forks ALS
Hinot ABS
Great Falls ALS
spokans

Seattle ALS

STATIONS REQUIRIRG ADVICE

rarent
Semneterre
Faleonbpridge
Foymount
#ont Aplca
Yoosonee
fagore |
Chibougamau
la Macaza

St Sylvestire

Lac 5t Denis
Sydney

3t Margarets
Holsie

5t dylvestre
Beaverbank
Lae St Denis
Gander
Barrington
idgar *
Fagua
ATESLIONg

Sioux Lookout

Seause jour
Gypsusville
Lana
Torkton

Alsask
Penhold

Saskatoon Hin
famloops
Haldy § s
Funtel &
fiolberg

SERVICE POV IDED
Unit ifrediction **
" "
" u
" i
a o
" i
“ @
" "
" o
B l
o "
" %
“ »
™ o
" “
5 o
® »
u “
" o
u "
" "
a "
™ "
u ™
u »
# "
" “
o "
" "
H "
u @
o "
™ “

Operational 1 Dect2

After Ottauan ADS
After Uttawa AUS

Untit Ottawa ADS
Saged

Until Cttawa ADS
Sased

Activated Sep 63

Activated Maxr 63
Activated Aug 63

Activated May 63
Activated Mar €3

HBOTES s “ Until the CC-C forecast office counerces vperation at lortn Day next
( yoar, the Heteorclogical and Sucleer Lefence staflf which would move W
Edgar in an emergency, would give the latter station a fellout
prediction capability with respect to tae Cltawe ADS, :

** Pallout warnings provided in accordarce with Fara Jea(1)(b) of
Annex ¢ 0 ADNAC 1461 will meet the requirement for unit prediction.

aﬂ@w”‘"
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SUPFORT PROVIDED BY | FORMATION RECEIVING SUFPORT | SERVICE FROVIDED |REMARKS
Uplands AFHS Unit Frediction
and additiomal
support as
reguired
5t Hubert 11 wg(Aux) Hontreal nit Frediction | Deploys to Three
: fivers
Jtn St Jean . .
i1 TSU Hontreal " -
Bagotville 4014 MU(Aux) wusbec * .
Chathan 5 Sb Honcton » .
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|y INSTRUCTIONS
™
|z 1. Temporary Dockets are to deal WITH ONE CASE ONLY.
g 2. T.D.s NOT to be placed on main file UNLESS Central Registry
s informed. :

3. T.D. No. together with main file number to be quoted on all
correspondence originated.

~

4. T.D.’s not to be passed from one service to another..

5. Action should be taken as soon as possible in order that main
file may be kept up to date. If action cannot be taken within
48 hrs. B.F. Docket.

\

6. T.D.s to be passed, P.A.’d, B.F.'d, etc., in the same manner
as main files.

C.R. 118 A,

50M-6-52 (5992)
"HQ 200-115-CR-118




NOTICE

The BRANCH SECRETARIAT must be informed
when you pass a file by hand.

Secretariats or File Rooms must inform Central
Registry by C.R. Pass Slip when a file is passed from
hand to hand from one Branch Secretariat to another.

Do not hold files longer than absolutely necessary.
This is what causes False Dockets. Files are urgently
required by many Branches. If action cannot be

taken inside 48 hours B.F. FILE.
Place file number on all outgoing letters.

Send all incoming correspondence to Central Registry
for registration and filing BEFORE TAKING
ACTION. '

Do not pass loose papers.

Do not deface file covers.
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(uf’ ‘WA before the NORAD system. The two ADC installations not assigned to )
ﬂlﬂA NORAD - Stations St Hubert and Cold Lake - have a Meteorological- v&ﬂk
V* Nuclear Defence Team as a primary source of fallout information, 7£”) \
v
"
// 4(‘\0,(0 o

Document disclosed under the Access to Informati
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2 2 8 9 IN REPLY PLEASE QUOTE
No SECRE??u P T P F R PO LI TPy —:L.
TT59869-108(CStaffo)

Bepartment of National Defent Eotorred o (LS

CANADA Ropal Canadian Air Fforce nrT 16 1887
Fite sud 769 7485

Ref Our S5969-108(CStaffo) 22 Jun 62 150071962 / ﬁ/(j /)
Your $969-108(COps) 22 May 62
Your S969-108(COps) 25 Sep 62

Chief of the Air Staff

Air Force Headquarters

Department of National Defence

Ottawa L4 Ont (‘ )

NBCW - Fallout Prediction
Fallout Advice to ADC Installation

1l A misunderstanding seems to exist between our headquarters
regarding the sources of fallout information for installations of
this command without a Meteorological-Nuclear Defence Fallout-Predic-
tion Team., Paragraph six of our referenced letter stated that there
should be no duplication of fallout reports to ADC installations.
"However, our letter provided, in paragraph seven and in the appen-

dices, the information requested by reference two. This perhaps has ‘ “64?
caused the misunderstanding, - QQW %)«

-
2 Whether they have a fallout prediction capability or not, {&’

all ADC installations would have in war two sources of fallout infor-

mation. Those installations assigned to NORAD would have their NORAD ¢
- Sector HQ as their primary source of fallout information. The proce-~

dure for the NORAD reporting system is described in Annex J to NORAD

Operation Order No 1-61, August 61, The second source of fallout in-

<

Ci» formation for these installations is the Canadian Army Nuclear Deto-
*“() (, nation and Fallout Reporting System (NDFRS). The details of this e
bN f(o) latter system are given in the “NSAWS Operating Instructions and
Procedures" published by Army Headquarters in July, 1962, Although
/////// the NDFRS may duplicate to a certain extent the NORAD reports, the

b’/\ of information in the event NORAD communications were disrupted by _en-. J600
emy action. Also, because the NDFRS consists of over 200 Yeporting

J”W 0;4/ o -~ Army service was accepted by this command because it would be a source '

posts, it may have information of random nuclear explosions in Canada

They also would have the NDFRS as a second source. VWJ
3 Therefore, there appears to be no need for an additional

fallout warning system for ADC installations as described in your

referenced letters, Indeed, a third system likely would cause con=-

fusion; this was the intent of our referenced letter,

&

N Nevertheless, because communications likely would be un-
certain during a nuclear war, the use by ADC installations of the
Meteorological-Nuclear Defence Teams established across Canada should /Yv!
not be precluded completely, However, they should be used only on a ? :
contingent basis in the event of disruption of both NORAD and NDFRS
01 communications. In this case, the onus would be on the ADC installa-
A,’ tion without a fallout-prediction capability to contact, if possible,
the nearest RCAF station having this capability, even though this
station is in a different command. Also, depending on its geographi-
cal location, an ADC installation may find it more expedient to con=-
4}[° tact the nearest Navy or Army establishment with this capability
| instead of an RCAF station. REpgRENCED LETTER PUATZED ON

. 5/76
ReAr o5 ,(%7.4.?.1 4. ... .10, 500 000093

(oo
800M-12-53 (7880) .

i merem - €02
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- ’
SECRET

5 It is recommended that the fallout warning procedure de-
scribed in your referenced letters not apply to ADC installations,
but that they use the Meteorological=-Nuclear Defence Teams on RCAF
Stations, or the establishment of other services, on a contingent
basis.

(AC Hull)a/C
for AOC ADC

000094
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1. The BRANCH SECRETARIAT must be informed
when you pass a file by hand.

U

2. Secretariats or File Rooms must inform Central
Registry by C.R. Pass Slip when a file is passed from
« hand to hand from one Branch Secretariat to another.

3. Do not hold. files longer than absolutely necessary.
This is what causes False Dockets. Files are urgently

required by many Branches. If action cannot be
taken inside 48 hours B.F. FILE,

4. Place file number on all outgoing letters.

5. Send all incoming correspondence to Central Registry
for registration and filing BEFORE TAKING
ACTION.

6. Do not pass loose papers.

7. Do not deface file covers.
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DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

Ottawa Ont
3 Oct 62
Ref Our 5969-100(CSD) 14 Jun 62
Your $969-108{COps) 25 Sep 62 Referred n | oA
prT s 1087
Chief of the Air Staff FEF — /o8
Air Force Headquarters File Iv. e VP
Department of National Defence y 1?
Ottawa Ontario Ched to... ;Z>£WM5
W0/§2
Nuclear Fallout Advice for RCAF Stations
Not having a Meteorological-Nuclear Defence Team
1 The problem of providing Air Materiel Command Units

with the information pertaining to Nuclear Detonations was
studied and forwarded to AFHQ in our a/n letter along with
recommendations for the method of passing this information to
these units,

2 This CHQ notes the changes in the formations that
are to supply the a/n information to AMC Units and concurs
with Appendices "A" and "B" of your a/n letter.

(GGW Lewis) G/C
for ACC AMC

REFERENCED LETTER PLAZED ON

269 AT T

AND PASSED TO@AZM/ Q
R
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Note to COps

1 COps letter of 22 May 62 requested commands
to advise as to which of their units, lacking a
meteorological - nuclear defence team, would require
to be provided with nuclear fallout advice following
a nuclear attack.

2 Based on the replies received, plans have been
developed in which fallout advice is to be provided to
these units on a regional basis by an adjacent station
which has a fallout prediction capability.

3 The letters below, outlining the general
arrangements, have been coordinated with DNDO. They
indicate to the commands the stations that would be
required to participate in the plan and request
command concurrence with the proposed arrangements.

WL e

(WC Klassen) W/C
DAirs

25 Sep 62
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SEORET

. Ottawa, Ontario
25 September 1962

Bof our 3969-108(C0ps) dated 22 May 62
your 5969-105(C5taffl) dated 22 Jun 62

£ir Officer Commnding,
Ar Defernce Command,
ROAF 5tn 5 Hebert, Pl

livelear Fallout hdvice for Stations

i The ROAF commsnds have indicated thelir requiresents for

assistence i the wuiter of the provision of nuclegr fallout advice

to toeir units which do not have a Metearologlcal-iiuclear Defence i
team, It is now desired to dbtaln agreesent from the commands for

the grovision of such advice as may be required.

2 it should be noted that station Meteorclogical-liuclear
eferce teams are responsible for the provision of muelear fallout
advice to all units on their station, iociuding lodger units,
Stations should review theldr ilFs to ensure that adeguate mn
mummmrwwpmmmamwm-

these units,

3 This H: notes and agrees to the need for tis 400
leteorological-liuclear Deferse tesss to give priority to the air
utmwummmuymaammmm
letter.

& As HACHS Goes not have a forecsast office it dis felt that
your requirements for fallout prediction support to Stn darrington
and d4n Deaverberk could best be met Ly Maritime Comsarder Atlantie
Huse Accordingly, Fally bes Leen reguested 0 srrurge with the
Faritime Comsander itlantie for Lhis support.

5 Details of tie arvangesents for the provision of fallout

advice to uniis woich lack Heteoruiogical-iuclear Ueferce team e s
support and in shich AUC would be concerned are included at o LR
hppendices A and . It 45 requeated that tiese srrangatenis be 3

Wammcmem«mmhtww s V)

* this HQ by 19 Got 62,

(id Birensll) 4/C
for CAS
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STATION FuaOVIDING| ADVICE 15
ALVICE FROVILED

Uplands AFRY

Foymant
Wdgar

St Hubert 11 wglaux) Montreal

Stn 8¢ Jean

11 18U Montreal
Stn Ot Sylvestre
Stn iee 9t Denls
Stn darent

Bagotville

Chathes

000100
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ADC STATIONS
RECEIVING ADVICE

Beoverbank

Barrington

Pagw

Armsteong * lundt iredietion
Sioux I.aoko.aé i ﬁhﬁ 8 rddﬁcum
aeau«;our * |unit Frediction
Gypevaville *+ Junit Frediction
Dane * |onatsimedierion
Yorkton » fuae Frediotion
Alsask Great Falls ADS  * |onit Predictica
Penhold Grest Fells ADS  * |Uodt Predteticn
Saskatoon Hin Spokane AUS .

Kasloope Spokane AUS .

Baldy Hughes Seattle 408 * | tnit Prediction
Puntet Mta Seattle ADS o |tnst Fredictice
Holberg Stn Comox Unit Frediction
* Service provided in acoopdance with HOMAU jrocedures,

Activated Jep 63

Activated Mar 63

Aotivated Aug 63
Activated May 63
Activated Har €3

000101




Adr Officer Coumsnding,

by 19 Oet 62, d
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5969-108(C0ps)

SECHET

bef our $969-108(C0ps) dated 22 May 62
your Al70 dated 26 Jun 62

Baritine Ay Compani,
5217 South Jtreet,
Hallfaxn, Hele

Mw mum Mﬂm rw mw S‘hﬁm

1 The HOAF M heve indicated their requiresente for
asslotente in the matter of the provision of nuelesar fellout advice
to thelir units which do not luve a Metecrological-iuclear Defence
team. il 15 now desired to obtain agreerent frow tne comagnds for
the provision of such advice &s may be required.

4 xummhom that station MHeteorologleal«iveleor
Vefence teans are resyoneible for tix jrovision of nuclesr fullout
advice to 2l units on thelir station, ineluding lodger umits.
Statione should review thelsr Blis to ensure that adeguate erranje-
mmmmmmwwgmmawmmu
Lhese units,

3 A8 Stn Jorbey hes ooilher o nuclesr defernce speclalist
nor professionsl meteorviogicel stalf, arvafgements will be required
for the provision of fallout advice to this unit until sven time as
its Heteorological-iuwlear Defence tean is opersticnmal. in adiltion
AL hes reised a requirescot forfallout rediction support to Sin

 Beaverbank and S¢n Barrington., 4t s felt Wat toe Haritime Consarder

Atlantic 4.s would be in the best position to meet these iremerts,.
Accordingly, it is pequested that you request the Maritime er
Atlantic to assume the responsibility for pussing unlt type predictiocns
to 5tn Torbay, until sueh time &8 the Torbey Meteorological-luclear
Ueferce teak is operstiocnel and to Stn besverbank and Ytn Barrington.

4 Vetails of tho arcangessnts for the provision of fallout
sdvice to units which lzok Meteorclogicsle~liuclear Vefence leam
support and in which MAC would Le cuncerned are included at
sppendices he ¥ and Co It 18 requested that your coments or
eoncurpence with these plans ami the details of the arrangeaents
Muiwwmmmammmrmmm&

(i wﬁ) a/c
for CAS

000102
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URIT TU WHICH
ALVICH I8 rROVIDED

Stn Vancouver
19 wgléus) Verpouver
Stn Holberg
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SERVICE !
Unit iredic

‘Unit Frediction|Deploys to Cassidy

Undt Fredicotd
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MAC STATIW

PROVIDED REBARKS

Torbay

thcmuir Unit Predietion | Until Torbay et ~

BU Tean is
opurational
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RCAF STATICN SERVICK RUGUIRED | REMARKS

Stn Torbay Unit Frediction | Until Torbey Het-fuclear
‘ : | Lafence team is operetional
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Ottawa, (ntario
- 25 Septesber 1562

Red our H¥69-108(COps) dated 22 iw 62
_ your S963-100-7(C5taff0) dated 18 Jun Cu.

Alr Ufflcer Comnmanding,
Training Comsand,

BCAF Stn Wionipeg,
wostwlin, Hanitoba.

mclw Fanmt Mvm r«- xmr muom

i The BOLF commands heve indicated thelr requirements for
sssistence in the metter of the provision of nuelear fallowt advice
to thelr units woleh do not have a Hetearologicsl-tuclear Defeunce
team, it is now desired to obtain agreement from the cosmands for
the provision of sueh advice 28 pay be reguired.

2 It should be noted that station Heteoroloplegle-fuclesr
Mum teans are responsible for the provision of muclear fallout
28 to all unita on thﬁr station, inelwding lodger units.
_thelir SDVs to ensure that sdequate arrerge-
wrovislon of fallout advice to

; et COATC Rivers does not nave a Nuelear
nan 4t is suggested tat the IC SUND
ko perticipate uuh the mvm senior Metecrological Officer in tie
; preperation of advice on the fallout threat to this station.

& It is felt that advice in the form of upit fallout
predictions would meet the minlmus requiremunts of Stns Clinton,
Camp Borden and Ot Jean. This would be in keeping with the service
to be provided other similar units.

S5 Uetails of the arrengesents for the provision of fallout
advice to uniis wiich lack Heteorclogical-liuclear Lefence team
support and in which IC would be cuncerned are ineluded at
hgpendices A and B. It is requested timt these arrangsssnis be
exanined and that your compents OF coneurrence be forwurded to
tids i by 19 Oot 62,

£l

({1J Birehall) 4/C
for CAS

DO
trig (2)
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STATION 1 UHIT 10 WHICH ALVICE BERVICE
FROVIDING ANICE 15 FROVIUED : ‘] BLGUIRED RPARES
Centralia Jtn Clinton Unit Frediction
Stn damllton : Unit irediction :
16 wgliuwx) Hamilion Unit jrediction |Unit deployed to
: Canp Horden
400k NU(Aux) London | Unit irediction |-
Hoose Jaw 23 Wglhuwx) Saskatoon | Unit Frediction
Fenhold 30 Wglaux) Calgary Unit ivediction |Ueploys to
; » Stn Fenhold
Stntﬁgzﬁgfar—ﬁszk : Unit Prediction |
winnipeg 17 dglaux) Winnipeg Unit Frediction ﬁnitidayloyed o
' Udad.
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1C sTaTIONS - | UBIT PROVIDING SHIVICK
AEGEIVING AOVICH| ADVICE , FROVIDED REHARES
Camp Borden | Stn Tventen ‘Unit Fredicticn | Until Csap Borden
: { baa its own
prediction
: capability
L
Unit Frediction
As required Aasisted by SICHY SOMD

“x
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$969-108(Cops)
Cttaus, Untario
2} W 1562
fef our 5969-108(C0ps) da W &2
your I006=-203(A, mc) Jm 6&
Ay Oificer Comsanding, ; :
Sir Trensport Coumand,
BEAY Ttn Irenton, Ontario.
‘ lulm hnmt wm. m W sum :
1 Tue BCAY coumands have miicated thedr requirements for

assistance in the matter of the provision of mwlesr fallout advice
te thelir units which do not luve & Meteoreloglesl-futlear Defence

Loam. nummwmwmmmm
mpmvhmummumbtm :

2 1t should be noted Lhat station Meteorciogical-fuclear
vefence teams are responsible for the provisiom of nuclear fallout
advice to all uniis on thelr station, lueluding lodger units.
Statione should review thelr EUFs to ensure that adequate arrange-
maaumwmtmwmuwmmw :
these wnits. /

3 AB your comssnd bas & large nusber of lodger units on

- stations of other commands it would also be apgpropriate at this
tise for these units to review tielr local statlon ELVs Lo ensure

zmttmwmmmwmmmmmumm

requiresents.

& mmumwunmwmmmm
failout prediction, Jta Dounsview, shiech does not have mutecrological
officers assigned to i, @411 require support from some other station,
Mam.unwmxmmmmmm :
mmmwwmmmmmmmmhm

a8 reguired.

5 nuwmmm:mmwwmmuw
be st fivers. Thepcfore, when the Tralning Camerd contingent,
which includes a Fuclear Defuwe officer, is im positlon, Rivers
%111 uve a Meteorclogicalfiuclear Dofence tean wmw.

é Mcfmmummwmmo:m
advive to wnits whieh lsck Heteorological~futlear Ueferpe tean
support and in whieh A0 woull be conterned are included at
Appendices A and B. It s roguested thoat these arvengesents be
exemined and that your oGkments oF cuneurrence be forwurded o
tuds Wy by 19 Oet 62

(ild Birenall) A/C
for Gis

- 000109
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STATIOR UEIT 10 wica
FROVIULHG | ALVICE I8

Rains

Hanao 15 wglaux) Edmonton R

Trenton o Dosnsview - Boit Frediction
i2 TaU weston - Pnit Frediction Via Stn Uounsview -
Gtn Camp Dorden  Pnil Irediction Until Stn Camp Horden
: ‘ : et Met-No teanm is
operational

Until deployed to
Yenhold

790 Lancaster Park
5t wnlbenorse

000110
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ATC UBLE URIT FROVIOING | SLAVICE e
HECLIVING AUVICE ATVICR - WUIRED  woo ) ReMAHKS

23 Wgliuwx) Saskstoon
30 wglhux) Calgary.
18 wgliux) Egmonton
4014 MU(Aux) Juebee
11 wWglaux) Hontresl

Stn damilton
16 viglaua) Hamilton
17 wglhux) Winndpeg

#tn Voarsouver

19 dglivs) Vanoouver

Stn Fennold
sﬁMA

‘tn Bagotviile

| Stn 5t Hubert

stn Centralis
Stn wlnndpeg

Stn Cowos

Stn Comox

Uit frediction
Uit frediction.
Unit Frediction

s X

Unit Frediction
Unit Fredistion

init Frediction
Unit frediction

Unit irediction

Unit Frediction

. Unit s rediction

Ueploys te Fennold
Until dejloyed to

~ Fenhold

Ueploys Lo Turee
Hivers ‘

Vis Stn Sasdlton
till deployed to
Canp Horden

Until deployed to
Gindl

Seploys to
Cassidy 80
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fef our 5909-106(C0ps) dted 22 Hay 62 .
your 5969-100 G0 deted M m &2

adr Ufficer Clesmnding .

ir Hateriel Cosmand,
oA Jﬁ‘b Wkﬁif Ty

w‘ttaun. Bnaric. ;

ﬂwm Mﬂm&t M\rwu Sor W &hm.w

i, The ala¥ m ham mmm toekr requiressots for
assistonce in the setter of Uhe provision of nueless fallout advice
to thedir undts wileh 4o not have u Feteorclogleal-tuclear Uefence
team, It is now desired to cbtain agreesent frow the conmards for
the provision of swnmmwmw

o It ehouldd e noted t.am station ﬁmm-ﬁwlm
. Lefence teans are responsible for the peovision of neclear faliout
sdvice to all unlis on thelr station, Lseliuding lodger vnite.
Stations should review thely EiFe Lo enmure thal adeguate arrange-
mmmmwmwwmmwwm advice Lo these
unlts. ;

Je AB mzawmswmmwmmw on
staticos of other Compands 1t would alec be approprlite at thle viue
for thess uniie Lo peview tuelr local stallon (LFs o ensupe tiot

the srrsngeusnts are WM for W m@ M&if%&tim reuisre-

. o

B mwwmwmwmmmw@ﬁ&mwmww
advice o units waleh lugk Metewrolopical-wlessr vefeive teon
support and in which ML would Le conterned are ineluded at
hppendices 4 and Be It 8 requested toul these srrangesents be
exanlued s mzmmmwmmamtwm
this his by xym&.

(b Biromsll) a/¢
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‘:‘}‘
STATION PROVIDIAG AINICE ¢ URIT 70 WHICH AVIlE .*Mvm& Resanr s
hoekeliffe PG Obtavs init
Frediction
\
|
‘ ‘\
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AMC UBIT LHIT JAOVIDING | SERVICE

RECEIVING AIVICE | ALVICE L IRED REMARES

5 50 Honcton otn Chathas Unit Frediction

11 190 Hontresl Gtn S5t dovert Undt Fredietion

1 5 Downsview Trenton Unit ivedietion

12 T5U weaton irenton Unit fredietion | Via mm

St iEaeatciark | 9tn Feshold | it Frediction

7 40U lLancuster Vark | Nemso : 1 Unit Prediction
|
i

000114
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SECRET ,
—5922-302(DNDO)..
< ‘ | ,.-'/-75"/” ~-/0%&
{ . OPTA 4 Ont
26 Jun 62
‘ AOC AMC : :
AOC ADC

KOC ATC
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Ref S969-108 (COps) d/22 May 62

Chief of the Air Staff

Air Force Headquarters
Department of National Defence
Ottawa 4 Ont

Advice on Nuclear Defence Information -
RCAF Units

r s
1 This command agrees, in principle, to the guide lines
outlined at para 1(a), (b) and (c) of the above referenced letter
as a basis for the development of RCAF policy on this subject. Any

such policy, however, as far as it pertains to ADC, should consider
2)27ﬂ0957 and cater to the requirements of air defence operations and the Q
: , economical use of operational communications. %&\‘
?L}L&jz?7 C 2 " The conduct of air defence operations requires the presen- ‘»f
©dGation to the air battle commander of information concerning nuclear

detonations likely to affect his operations. This includes informa-
l/e tion concerning the nuclear detonation itself, its time, size, type,
R and location, the forecast of fallout resulting therefrom, confirma-
(v tion of the fallout forecast through radiation intensity measurements,
26 and any information concerning damage or casualty to facilities,
communications and personnel necessary to the conduct of the air battle.
The presentation of this information is required as soon as possible %
<§£>¢91%¢J?-§%L- following the event to permit the dispersion or deployment of aircratt :
— (some of which may be in flight at the time) away from the fallout
area if possible, or to permit the continuation of operations under
fallout conditions with the implementation of radiation control
measures. The battle commander must also be aware at all times of any
factors which will 1limit his operational capability or effectiveness.

3 As a result of the air defence requirement, CINCNORAD has
promulgated (in NORADM 55-1) detailed reporting procedures for NUDET,
RADMON (Radiation Intensity) and battle damage information., The air
defence system through its radars, aircraft, ground to air and ground
to ground communications, is a valuable source of information concer-
ning nuclear detonations, particularly those resulting from the inter-
ception of the weapons carrier without destroying the weapons trans-
ported by the carrier. Any information gathered by this system is
passed through NORAD channels, from unit to sector to Region to CINC
NORAD, It has also been recommended that the NDFRS be provided with
this information at Sector and Region level, .

4 As a result of the NORAD organization and the direction of
the information flow, the ideal locations for nuclear defence -
meteorological teams would be at Air Defence Sector and Region HQ,

and at major flying stations. The teams at Sector and Region HQ
\Qg- would collect, correlate and interpret any information originating
ri /YWithin their geographical area and present it to the air battle .
oY

t) /
‘ \VD oW

} | ‘ ~ ‘
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commander and any other agencies requiring it including the provision
of warning from sectors to their units. Flying station teams are
required as a back up to sectors and regions and to assist in the
conduct of air operations from their bases under fallout conditions
as well as, in the case of meteorological personnel, to continue to
provide the weather data necessary to flying operations.

5 The NORAD communications and reporting system provides for
the passage of Nuclear Detonation information between adjacent NORAD
formations. The transfer points are from Sector to Sector and Region
to Region. The communications system also provides for alternate
routing of information from units to sectors in event of breakdown
of normal communications.

6 While it is recognized that the development by AFHQ of a
policy on the presentation of nuclear detonation information to RCAF
units must include the RCAF as a whole, it is submitted that ADC must
be considered as a special entity. Whereas the bulk of the RCAF and
the Canadian Army will be employed, during the nuclear phase of war,
on passive defence tasks, ADC must continue to function in its active
air defence role under all foreseen circumstances. It is recommended
therefore that consideration be given to ADC's role under NORAD in

the development of an RCAF Nuclear Detonation Information Reporting
System. In particular, it is recommended that duplication of reporting
by or to ADC units be avoided at all costs, in order to prevent confu-
sion in the conduct of air operations which eould well result from the
reaction to such duplication.

7 In reply to para 2 of your above referenced letter, a list
of ADC units requiring meteorological - nuclear defence assistance is
attached, Included are recommendations for the location and responsi-
bilities of current and future nuclear defence - meteorological teams.

ces NR HQ St Hubert

Vel
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—~ Appehdix MAY to
8968~108 (CStaffro)
dated
UNITS WITHIN ADC REQUIRING NUCLEAR
DEFENCE ADVICE AND ASSISTANCE
Unit ADC Stns Which Other Type of Communications| Recommendations
Can Assume Service and/or
i Responsibility Rema rks
= ;
Gander Goose ADS Unit prediction | Ops Telephone l No NDef personnel
i at Gender
Sydney Chathan " " | Bangor ADS Responsibility
]
Beaverbank See Appendix "B%
Barrington ; n
|
St Margarets - Chatham " " Bangor ADS Responsibility
Fredericton ' n " n . Phasing out 1 Sep 62
Moisie i " " " Bangor ADS Responsibility
HMont Apica } Bagotville " " ' Ottawa ADS Responsibility
St Sylvestre ‘ St Hubert n n Bangor ADS Responsibility
|
Lac St Dehis n " L _Ottawa- [) e ADS
Montreal ADS : " Area prediction " . phasing out 1 Sep 62
i
Parent " Unit prediction n Ottawa ADS responsibility
Senneterre , North Bay tt " "
Talconbridge | " " " "
4 .
Foymount | Uplands " " "
Edgar ! " " n Syracuse ADS Responsib-
; ility
Ottawa ADS | " Area prediction " Moving to North Bay
. 1963
Moosones ; 8t Hubert Unit prediction " Ottawa ADS Responsibility
Chibougamau 1 Bagotville n " Operational date Aug 62
1a Macaza St Hubert " " " Sep 62
Remlore North Bay " " Ottawa ADS Responsibiliy
Pagwa See Appendix "B"
Armstrong "
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]
Unit ADC Stns Thich Other Type of Communications Recommendations
. Can Asgume Service ' and/or
Responsibility Remarks

Sioux Lookout
Beaussjour I
Gipsunmville |
Dana
Alsask ;
Yorkton |
Penhold
Saskatoon Mtn
Kamloops

Baldy Hughes -
Puntzi Mountain

Holberg

. 3ee Appendix "BW

]

"

1]
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A Appendix "B® to
S5969-108{C3tarfro)
~ dated

UNITS WITHIN ADC REQUIRING NUCLEAR DEFENCE
ADVICE AND ASSISTANCE FROM UNITS WITHIN OTHER COMMANDS

Unit Suggested Unit for Type of E Communications | Recommendatiohs
Provision of Service Service I. and/or Rémarks
T
Beaverbank MACHY Unit , Admin Telephone Bangor AD3 Responsibility
Barrington " ' Pregiction I Admin & Ops | "
Telephone via ’ﬂﬂ’t: Als ¥
| Beaverbank _

Paguwa ,Sault Ste Marie ADS n . Ops Telephone Currently being provided
Armstrong Duluth ADS " ' " n

Sioux Lookoutl " n l n "

Beausejour . Grand Forks ADS " " v

Gypsunville " n " Activated Sep 63

Dana Minot ADS . " " " Mar 63
_ Yorkton r " n | n " Aug 63

Alsésk { Great Falls ADS n " n May 63

Penhold | " n | o | " Mar 63
Saskatoon Mtn; Spokane ADS " : i Currently being provided
Kamloops : , n " ' n n

Baldy Hughes | Seattle ADS " o "

Puntzi Mtn " " ; w "

Holberg Comox " ' " Seattle ADS Responsibility
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Department of National Defence
Ropal Canadian Qiv Force

3
CANAD,

Winnipeg Man

18 Jun 62 21?0

Ref Your S969-108(COps) 22 May 62 » . .

Chief of the Air Staff

Air Force Headquarters
Department of National Defence
Ottawa L Ont

Nuclear Detonation Information - Advice : 63;7/4?/
i RCAF Stations Not Having Meteorological Nuclear Defence Teams j%’;fy

1 The proposed plan outlined in your referenced letter to |
provide advice on the assessment of nuclear detonation information

received on units not having a Meteorological Nuclear Defence Team 1
(RCAF EDP Para L(c) refers) will be of considerable assistance to

Training Command in carrying out the TC role in the event of an

emergency.

2 To assist in further development of the plan, the following
information is orovided, as requested in para 2 of your referenced
letter:

(a) Three TC stations namely Clinton, Camp Borden, and
St Jean do not have the capability to organize a
Meteorological-Nuclear Defence Team, Although they
have either an Air Services/Nuclear Defence Officer
or a unit anpointed Nuclear Defence Officer, they do
not, however, have an established Meteorological
Officer and, therefore, will require advice on the
assessment of nuclear detonation information.

(b) To assist these units, it is suggested that the |
responsibility for providing advice should be as {
follows: J

For From‘
(i) Clinton Centralia  (TC) ) 5
(ii) Camp Borden Trenton (ATC)
(iii) St Jean St Hubert (ADC)

(c) The type of assistance required would be in the form
of information on both unit and area fallout prediction
as outlined in Appendix A to your referenced letter.

(d) The most avoropriate means of communications for |
passing the advice on Nuclear detonation information
would be by teletype and/or direct televhone if
possible. Tn that both St Jean and St Hubert are in |
a target area (Montreal), cormunications between those {
two units would require further study.

\;é 3 Tt would be appreciated if this CHQ could be provided with
Qr qu progress revorts on the proposed plan. |
s |

\B " / ' |
3 /i ‘ fa{, JA I‘m <.
for AOC TC
RCAF G-32J 000128
|
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5969<100( CSD)

Our file ref

DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

Ottawa Ontario
14 Jun 63 9

Ref Your S969=108(COps) 22 May 62

{
Chief of the Aif Staff e
Alr Force Headquarters ;
Department of Naticnal Defence .« // 7../ f ~/c®

Ottawa 4, Ont. - : s @

! b‘rég’:; .\ a/{/)/_)
Advice on Nuclear Detonation Information for RCAF N
Stations Not Having Meteorological - Nuclear Defence Teams

1l All Air Materiel Command Statione and Units with the
exception of Station Rockcliffe lack the capability of establishing
a meteorologicalenuclear defence team and will require assessment
advice on nuclear detonations information as noted in para 2 (a)

of your above noted letter,

2 Units for which Station Rockcliffe can assume specific
responsibility are:
(a) RCAF Station Rockeliffe,

(b) AMCHQ/AU,

(c) RCAF Materiel Laboratories,
(4) NDMC Ottawa,
(e) 3SD Rockeliffe,

3 Air Iﬁatériel Command units which can best be served
by units of other commands and the stations and units that could
provide this service are:

(a)
(b)

55D Moncton by Station Chatham,

11TSU Montreal by Station St Hubert,

| ‘l‘f“

\ RCAF G32 (Rev, 8-57)

000131
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6RD Trenton by Station Trenton,
1SD Downsview by Station Downsview,

12TSU Weston by Station Downsview,

(£) Station Lincoln Park by Station Penhold
. (or Calgary Municipal Airport),
(g) 7SD Lancaster Park by Station Namao.
4 It is considered that the Unit Fallout Prediction

report would satisfy the requirements of the above noted units
and that the normal RCAF teletype facilities should be utilized
to pass this information,

for AOC AMC
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CANADA‘ ROYAL CANADIAN AIR FORCE

Trenton Ont
{'OJ'un 62
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§

JUt e 1o

| | Fi ot 60 - (0F
Chief of the Air Steff - G “/\Q@V‘\ /t

Ref your S969-108(COps) 22 May 62

e N

Air Force Hesdquerters
Depertment of Netional Defence D2?$j>" =
Ottawa 4, Ontario

Advice on Nuclsear Detonstion Informstion for RCAF
Stetions Not Having Meteorologicel-Nuclear Defence Teems

1l A survey has been cerried out to determine the capability
of ATC Units to provide meteorological-nuclesr defence teems to
essess the hazard from nuclezr detonations and radioactive fellout.

2 Formations which lack the capability to establish a
meteorological-nuclear defence team but which would require sssess-
ment advice on nuclesr detonation information sre:

(a) Station Vancouver

(pb) 19 Wing (Aux) - Vancouver

(e¢) Station Whitehorse

(d) Station Hamilton

(e) 16 Wing (Aux) -~ Hamilton

(£)- 408 Squadron - Rockeliffe

{g) 412 Squadron = Uplands

(b} 4007 MU (Aux) - Ottzwa

(5 426 Squedron - St Hubert

(k) 11 Wing (Aux) - Montreal

(1) 14 Wing (Aux) - Toronto

(m) 4009 MU (Aux) - Hslifax

(n) 17 Wing (Aux) - Winnipeg

(o) 23 Wing (Aux) - Saskstoon

(p) 18 Wing (Aux) - Edmonton

(a) 30 Wing (Aux) - Calgery

(r) 4014 MU (Aux) - Quebec

(s} 4004 MU (Aux) = London

(t) Cessidy - British Columbis and Three Rivers - Quebec,
deployment bases for ATC Aircraft.

3 Bormetions listed in para 2 for which the responsibility
cen be assumed for providing nuclear detonstion informstion by
specified ATC units are:

(s) 14 Wing (Aux), Toronto - by Station Downsview
(b) 18 Wing (Aux), Edmonton - by Station Namao.

\\V ., 4 Formsetions listed in para 2 which, by virtue of their
\ { V. proximity to a stetion of znother Command, could best be provided
/ *  with nuclesr detonstion information by that ststion are:

- (a) Station Vancouver - by Ststion Comox, MAC

“(b) 19 Wing (Aux), Vancouver - by Stetion Comox, MAC
[r\ “(e¢) Ststion Hemilton - by Ststion Centrslia, TC
b R (d) 16 Wing (Aux), Hemilton - by Station Centralia, TC
“(e}, 4004 MU (Aux), London - by Station Centralia, TC
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‘ (f) 408 Sguadron, Rockeliffe - by Station Rockeliffe, AMC
(g) 412 Squsdron, Uplands - by Station Uplands, ADC
(n) 4007 MU (Bux), Ottawa - by Stastion Uplands, ADC
<{3)—426_Sguadron, St Hubert - by Stetion St Hubert, ADC
(k) 11 Wing (8ux), Montreel - by Station St Hubert, 4DC
(1) 4009 MU (Aux), Halifax - by MACHQ
(m) 17 Wing (Aux), Winnipeg - by Station Yinnivee, TC
(n) 23 Wing (Aux), Sasketoon - by Station’SssKetoen, TC
(o) 30 Wing (Aux), Cslgary ~ by Station Penhold, TUC
(p) 4014 MU (Aux), Quebec =~ by Stetion Bagotville, ADC

5 Formstions listed in para 2 which do not hsve &n RCAF |
Station in elose proximity to provide nuclesr detonstion informstion
are:

(2) Station Whitehorse - Yukon Territory
(b) Cassidy - British Columbie
{c) Three Rivers ~ Qusbec

6 The type of service which would normally meet the requirew
ments of each of the various formations listed in para 2 is:

(2} Unit Fallout Rrediction

| . 7 The most sppropriate mezms of communications to be used

| for passing the advice on nuclear detonstion informstion to sach of
| the formetions listed in pars 2 sre:

[}

(a) Telephone :
(b) Radio

(¢) Teletype

8 Station Downsview, Unit Fort Churchill and CJATC Rivers do
not hsve & meteorological-nuclear defence team. However, it is felt
thet the ROAF meteorological officers at Churchill and Rivers can
fulfill the requirements and the Nuclear Defence Officer &t Downsview
can provide the required advice znd informstion.

slc

(6JT Bawerds) G/C
for AOC ATC
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NOTE TO COPS

1 The purpose of the letter below, for youwr signature,

is to provide the benefit of a meteorological-nuclear defence

team assessment on nuclear detonation information to those stations
which do hot have this capability locally. As one of the governing
factors in this regard is the location of the RCAF meteorological
offices, the Meteorological Branch of this Directorate has prepared
this letter in consultation with DNDO.

2 DNDO concurs fully in this letter as indicated in his
Min (2) to the draft at Flag 1.

:(fgf/ Loz,

oA -
Mitchell) G/C
DAirs
2-6179
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Uttawa, Ontaric
22 Hay 1962

Alr Officer Commanding,
Adr Defence Command, .

mico on &ucleu- Demum Intmuon for mA?

i Aundmtacﬁmmbo:ngtakmwimrupecttouuzw
EDP, Fara 4(c), "Suclear Letonation Information" provides that all
information received at HCAF stations relative to nuclear detonations
and radiosctive fallout will be assessed by the station meteorclogical-
nuclear defence team to deteraine the hazard to local HCAF operations.
ihis team capebility already exists at most «CAF stations. For those
stations wnere it does not exist, it would appear practicable for the
specialized assessment to be carried ocut by the nearest HCAF station
having a meteorological-nuclear defence team. It is proposed to
develop plans in this regard within the following broad guide lines:

(a) The allocation of responsibility shculd be mede
primarily on an ares ratber than a Comsand basis, as
@ disruption of communications is to be expscted . -
following a nuclear attack;

(b) Information to be passed to adjacent formations
should be restricted to the ainimum that will meet 5
their requirements. Types of service which could '
be provided are described in Appendix "A"; and

(e) It is presumed that a meteocrological-nuclear defence
teaw will be functioning at each location where a
weteorological seetlion is to be establisied on a
simple alert (ref the "Interim UMD Emsrgency rlan
for Meteorologisal Services” distribuled under cover
of our 5096-118-7(C0ps) dated 15 Mar 62). lHowever,
as the emergency conditions may impose sous delay
in the arrival of the metecrologlcal personnel at
these locations and as these statlions may not be
provided with meteorological personnel for peacetime
exercises, the plan should contain provision for them

. to receive support as necessary frow other locations
pending the attailnment of the local capnbiuty in this
regard.

2 To assist tais neadguarters in the development of these
plans it is requested that advice on the following items be listed
and forwarded to reach this neadquarters by 22 Jun 62:

(a) Forsations under your Command which lack the capability
b to establish a2 meteorological-nuclear defence team but
which would reguire assessment advice on nuclear
detonation informstion;

Do ¥
T F gl :
30% /}3/4 //%;f-m//f _ R

M (l Zé !/72_’ 000138
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(b) Those formations listed in (a) for which the
respons w can Ue assumed Ly speclfic stations
wer your $

(e) Those formations listed in (&) which, by virtue of
thelir proxisity t a statlion of another Comsand,
couli best Le served by that station;

(d) The type of service walch would normally meet the
reguiresents of each of the various formations
listed in (a); and

(e) The most appropriate m of communications to be
used for passeing the advice on nuclesr detonation
information to each of the formations listed in ().

3 For yowr information, Appendix ngn contains clarification
of the use which ICAF stations would make of the NUDETS, FALLLANNS
and FALLREFS which would be dssued by the Haticnal aminl Hmlur
Detonation and Fallout Heporting System. .

Oviginal sianed b—'\
W WEISER G/ C

(LJ Birehall) A/C
for ChS k:

Similar letters to:

AQOC ATC
AQC AMC
ACC MAC

Copies to:

COps : ‘
DALrsS

Orig

Cire

~Fde
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i Fallout 1n£brnntian way ve provided to ofr-atatian tbrnationa
in either of the follawlne forus:

(a) Unit Fallout Erudint&nn The mindmum inforration
i reguired at a unit for plnnn&ng opepetions unier
- fallout coniitions would include the tollawing in '

Flain language;

(1) whether toe unit is a:pentad to be in toe :
danger sector, '~ . e

(11) the time at which fallout is expocted to begin
and at which 4t shonld reach peak intensity,

(111) qualitative advice as. 10 the prahnnlo intensity

of padiation, ~ 3
(iv) amended 1n£urnnt1nn on the above items as - :
‘ available . &

- {b) Am Fallout mam.im At some formations or in
sowe situatlons a brosder view of comiitions over
taa area muy Le reguired. In sucu case information
needed to draw the danger sector would be provided.
Toe advice to tae formation would include the ;

following in plain language; :
(&) 1ocat1wo:mmm..‘ e

\

(11) bearings of outside effective uindw;;nu-. o
(134) oclow radius, = - v
* , (iv) quantauvo advice on intensity of radistion,

(v) anandod hnfowuatioa on any of tns anVa items
as ava&labns.

2 It is to be noted that provision is required for an amend- ) 3
ment service to update the preliminary fallout warnings 2s new dats

is received on the burst or cloud parameters, on the weather parameters

and on redlation Intensities, Therefore, stations responsible for

providing arendument advice on nuclear detonatlon information to

adjacent formutions will be required to maiotain a watleh on tohe

various concitions over thw area in which the formations are located,

\
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i The Capadian Army, in connection with its Hational Survival
role, has been made responsible for determining the location of
nuclear detonations in Canada and for advising the public cnprodcud
and actual radicactive fallout comiitions. To carry out this
comzitment it has set up a Huclear Detonstion and Fallout Heporting
Systeme

2 Following a nuclear attacik, the National Survival Federal
or Frovineisl sarning Centres will pass via ACAF communications
units to ECAF stations the following:

(a) reports of nuclear detonations (NUUETS);

(b} radimeti‘n fallout warnings (FALLWARNS); and

() radicactive fallout reports (FAILREFS).

3 HUDETS are expected to be recelved within ten minutes
after tae Durst. Thay will inclwde the followings

(&) location of ground sero;

(b) yield of weapon in kilotons;
(e) height of burst; and :
{(d) time of burst,

“ "~ The information in the NUDET will be used as required at
HCAF stations for the prediction and umunm. of radicactive
fallout,

5 FALLWAISS are forecasts of the ares in which fallout may
oteur., Unless the particular nuclear and woteorological parameters
on which the forecas! was based were underestisated, this forecast
area will be larger than the setual fallout area.

6 FALLAANN messages received at HCAF stations will be reviewed
by the metecrologicale-nuclear defence tean and used as reguired in the
assessment of the fallout hazard. The RCAF has not, however, adopted
the FALLWARNS as the primary scurce of predicted fallout inforumation
for the following reascns:

(a) ine RCAT station, with its meteorological section
already functioning, is likely to have access to
later and more precise meteorological data than that
on which the FALL«AKN was based, The meteorological
section is able to apply this data directly in fallout
prediction reistive to local ROAF operations. In the
case of the Natlomal Jurvival Warning Centre (the
source of the FALLWAING) no meteorclogical staff will
ve svallaole until after an appropriate readiness or
alert state has been declared, ani it is therefore
quite likely that the FALLWAINS avallable following
a surprise atteck would not reflect full conslderation
of the lstest meteorological information;

000141
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{(b) The emphasis in the FALL:AKI is directed toward the
Army's letiooal Survival role. It provides the Army
Commander with inforsaticn on the broad ares in which
he would be required to monitor the radiation hagard
insofar as it may be significant to unprotected
pereonnel proceeding on foot into or through the
damaged area. The ACAF Commandsr, however, is
directly concarnad with the probability of fallout
affecting a relatively saull srea, naiely, hls base.
Furtharmore, &8 e may have to continus fiying
operations in spite of a high level of radicactivity
mmm.mwmummmommumw
lam.otmmuﬁwchmmwwﬁodfcrmm
FALLWANS wessage; and ;

{e) Following s muclear attack, it is guite possible
that the HCAF station would recelive no advice from
the Hational Survival warning centres becsuse of
the disruption of communications,

7 FALLIESS are peports of radicsctive fallout. Heports will
be made at faliout reparting posts across Ceneda ons ;

(a) the time of begloning of Mlogt;

(b) the current radiation inmtensity;

(o) the peak intensity; anmd

{d) the return to & safe lovel of radicactiviiy.
8 FALLREPS and the radistion intenalty reports for airfields
which are to be made available over the meteorological teletype
networks in Canada and the United States are to be correlated with

toe mmm;mmmmm;-mmmwam
fallout hagard.
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969-8 (SAS0)

[

DEPARTMENT OF NATIONAL DEFENCE
Royal Canadian Alr Force

St Hubert Que

Commanding Officer

RCAF Station St Hubert Que RCAF Station Parent Que
RCAF Station North Bay Ont RCAF Station Senneterre Que
RCAF Station Chatham NB RCAF Station Falconbridge Ont
RCAF Station Uplands Ont RCAF Station Ramore Ont
RCAF Station Cold Lake Alta RCAF Station Beausejour Man
RCAF Station Bagotville Que RCAF Station Beaverbank NS
RCAF Station La Macaza Que RCAF Station Holberg BC
RCAF Station Mont Apica Que RCAF Station Gander Nfld
RCAF Station Lac St Denis Que RCAF Station Moisie Que
RCAF Station Foymount Ont RCAF Station Sydney NS

RCAT Station Edgar Ont RCAF Station Barrington NS
RCAF Station St Margarets NB RCAF Station Kamloops BC

f
Qz::) Fallout Prediction -

Fallout Wind Forecasts

1 The attached paper on Fallout Wind Forecasts has been pre-~
pared by the meteorological staff at this headquarters for the
guidance of officers charged with the responsibility for fallout
prediction,

2 This information supplements that contained in RCAF
Pamphlet 99, Chapter 2 and Appendix "E", and supersedes our earlier
letter 5963~102 (SAS0) dated 25 Jul 60.

(RA Ashman) G/C
for AOC ADC

Att

1L ,
773 3~ o P 2

//?ZE%:) D e S —F

Do you ol S make Y
Cornpt /éfg( 74 7éz”ﬁq a,A;:;>//;?§/5 hh,gﬂv/ﬂi(f;kbla_?;/

Oen

Cb‘«./ﬂ'/"\ pd,/ (L}-{/I\’ .
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APPENDIX "A" 4o
969-3 (SAS0)

Dated
FALLOUT PRIEDICTION
FALLOUT WIND FORECASTS
1 The FURYG and FURUL are forecast winds for possible target

cities in southern Canada and northern USA., They are relayed, as
appropriate, to all KCAF weather offices in Canada and to all Radar
Units which have drops on the weather teletype circuits. They will
be available at about 02007 (valid from 0300Z to 1500Z) and 14007
(valid from 1500Z to 0300Z).

2 The circuits concerned and the scheduled times of relays
ares
¢ =% . CIRCUIT TIMES
(&) TFUMG DOT 102 01447 13417
103 0152 1341
104 0138 1338
109 0200 1400
113 0138 1338
114 0150 1348
254 0148 ‘ 1347
DND 1295 0202 1400
(b) TFUUL DOT 107 0159 - 1356
109 0200 1356
110 0200 1356
130 0157 1357
131 0157 1357
133 0157 1357
DND 1295 0200 1357

In addition, similar forecasts for Sudbury, Val d!'Or, Parent
and Bagotville, under the heading FURHU, are transmitted on
DND circuit 1295 at 0155 and 1355Z.

3 These forecasts provide the forecast mean wind for each 6,000
foot layer of the atmosphere from the surface to 54,000 feet. In addi-
tion, once daily, the 0200Z FURUL includes the actual wind at 80,000
feet. This wind i1s agsumed, in the absence of forecast data, to repre~
sent the mean wind for the layer 54,000 feel to 90,000 feet and to be
valid for the following 24~hour period.

4 The wind message consists of six~-figure groups in the symbolic
form HHAAFF, wvheres

HH - the height of the top of the layer, in thousands of Teet,
for which data are gilven,

dd - the direction from which the wind is bloﬁing, in wens of
degrees true, and

FF - wind speed in knots.

To indicate wind speeds in the range 100 to 199 knots, the
convention of adding 50 to the direction is used (e.g. 307825
would be: Winds at 30,000 feet from 280 degrees true at a

speed of 125 kts). To indicate speeds of 200 to 299 and 300

to 399 kts, a group 00200 or 00300 is added after the group

to which it refers. 000144
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5 These winds may be used directly in preparing fallout plots
as outlined in Appendix "E" to RCAF Pamphlet 99, "Operations and
Survival Under Nuclear Fallout", except that it should be assumed
that the fallout particles fall at a rate of 6,000 feet per hour
instead of 10,000 feet per hour, This will result in a slightly
larger plot but will not affect the directions of the effective wind
lines. The effective wind speeds and the isochrones of arrival and
ending of fallout can be arrived at in a similar manner to that in
which they were determined using the 10,000 foot layer winds.

6 The fallout forecast winds may be used in meeting the
requirements for practice fallout winds at the various units. It
should be emphasized, however, that being forecasts of winds over a
specific location, they will not normally reflect variations downwind
from that point. Fallout prediction activities should therefore be
co-ordinated with RCAF Mel officers wherever possible,

7 It is understood from AFHQ that meteorological staffs at
that headquarters are at the moment developing a plan for a co-
ordinated effort in fallout prediction involving RCAF Meteorological
Offices and adjacent RCAF units. It is envisaged that each Met Office
will eventually be responsible for providing fallout wind forecasts,
and perhaps plots {or at least assistance in preparing plots), for
designated RCAF units in its geographic area which have no met offices
of their own. TFurther details will be provided as soon as they are
available,

10 May 62

Prepared by ADCHQ/SOMe#
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SECRET
o
S96é{108(00ps)
AQOC ADC
AQCC ATC
AQC AMC
AQCC MAC
AQC TC

Advice on Nuclear Detonation Information for RCAF
Stations Not Having Meteorological-Nuclear Defence Teams

1 Amendment action now being taken with respect to the RCAF
EDP, Para 4(c), "Nuclear Detonation Information" provides that all

information received at RCAF stations relative to nuclear detonations

1
and radieactive fallout will be assessed by the station meteorological -
nuclear defence team to determine the hazard to local RCAF operations.
This team capability already exists at most RCAF stations. For those
stations where it does not exist, it would appear practicable for the
specialized assessment to be carried out by the nearest RCAF station
having a meteorological-nuclear defence team. It is proposed to
develop plans in this regé;d within the following broad guide lines:
(a) The allocation of responsibility should be made
primarily on an area rather than a Command basis, as-
disruption of communications is t0 be expected
following a nuclear attack;
(b) Information to be passed to adjacent formations
should be restricted to the minimum that will meet

their requirements. &Types of service which could

be provided are described at Appendix "A"; and

(::;LD A+ < (¢) It is presumed that a meteorological-nuclear defence

team will be functioning at each location where a

7Zir /éfoaraua.,c
401/ meels a ~aed/
4/ Jjﬁs A;ONi7 ”e

meteorological section is to be established on a

simple alert (ref the "Interim DND Emergency Plan

for Meteorological Services" distributed under cover ‘
’11Wl A/”%y/ Zean — of our S096-118-7(COps) dated 15 Mar 62). However,

1ZZ4 /aL/ﬁ)Cc~/éa< /7‘{/ as the emergency conditions may impose some delay

ﬁé/r JSean 21 Y4 in the arrival of the meteorological personnel at

4&4 /fi.gof a’ 52%§é g these locations and as these stations may not be

i 6o/ (B3~ ) \ o Aur 000146
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provided with meteorological personnel for peacetime
exercises, the plan should contain provision for them
to receive support as necessary from other locations
pending the attainment of the local capability in this

regard,

2 To assist this headquarters in the development of these

plans it is requested that advice on the following items be listed

and forwarded to reach this headquarters by 22 Jun 62:

(a)

(b)

(e)

(d)

Formations under your Command which lack the capability
to establish a meteorological-nuclear defence team but
which would require assessment advice on nuclear
detonation information;

Those formations listed in (a) for which the
responsibility can be assumed by specific stations
under your Command;

Those formations listed in (a) which, by virtue of
their proximity to a station of another Command,

could best be served by that station; wmd

The type of service which would normally meet the

requirements of each of the various formations

listed in (a)), a,.voL

3 For your information, Appendix "B" contains clarification

of the use which RCAF stations would make of the NUDETS, FALLWARNS

and FALLREPS which would be issued by the National Survival Nuclear

Detonation and Fallout Reporting System.

(LJ Birchall) A/C
for CAS
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APPENDIX "A"
T0: S596§-108(COps)
DATED ;

FALLOUT INFORMATTON TO OFF_STATION FCRMATIONS

1 Fallout information may be provided to off-station formations
in either of the following forms:

(a) TUnit Fallout Prediction. The minimum information
required at a unit for planning operations under
fallout conditions would include the following in
plain language;

(i) whether the unit is expected to be in the
danger sector,
(ii) the time at which fallout is expected to begin
-and at which it should reach peak intensity,
(iii) qualitative advice as to the probable intensity
of radiation,
(iv) amended information on the above items as
available,

(b) Area Fallout Prediction. At some formations or in
some situations a broader view of conditions over
the area may be required. In such case information
needed to draw the danger sector would be provided,
The advice to the formation would include the
following in plain language;

(1) 1location of ground zero,
| (i1) Dbearings of outside effective wind lines,
(iii) cloud radius, |
(iv) qualitative advice on intensity of radiation,
and
(v) amended information on any of the above items
as available.
2 It is to be noted that provision is required for an amend-
ment service to update the preliminary fallout warnings as new data
is received on the burst or cloud parameters, on the weather parameters
and on radiation intensities. Therefore, stations responsible for

000148
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providing amerdment advice on nuclear detonation information to
adjacent formations will be required to maintain a watch on the

various conditions over the area in which the formations are located.
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TO: S96#-108(COps)

DATED :

RCAF UTTLIZATION OF INFORMATION RECEIVEDR FROM

THE NATTIONAL, SURVIVAL NUCLEAR DETONATION AND

FALLOUT REPORTING SYSTEM

1 The Canadian Army, in connection with its National Survival
role, has been made responsible for determining the location of
nuclear detonations in Canada and for advising the public on predicted
and actual radiocactive fallout conditions, To carry out this
commitment it has set up a Nuclear Detonation and Fallout Reporting
System.
2 Following a nuclear attack, the National Survival Federal
or Provincial Warning Centres will pass via RCAF communications
units to RCAF stations the following:

(a) reports of nuclear detonations (NUDETS) ;

(b) radioactive fallout warnings (FALIWARNS); and

(¢) radioactive fallout reports (FALLREPS).
3 NUDETS are expected to be received within ten minutes
after the burst., They will include the following:

(a) 1location of ground zero;

(b) yield of weapon in kilotons;

(¢) height of burst; ard

(d) time of burst.
L The information in the NUDET will be used as reqguired at
RCAF stations for the prediction and assessment of radiocactive
fallout,
5 FALLWARNS are forecasts of the area in which fallout may
occur, Unless the particular nuclear and meteorological parameters
on which the forecast was based were underestimated, this forecast
area will be larger than the actuai fallout area.
6 FALLWARN messages received at RCAF stations will be reviewed
by the meteorological-nuclear defence team and used as required in the

assessment of the fallout hazard. The RCAF has not, however, adopted

the FALLWARNS as the primary source of predicted fallout information

o0l

- L
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for the following reasons:

(a)

(o)

(e)

The RCAF statioq)with its meteorological section
already functioning, is likely to have access to
later and more precise meteorological data than that
on which the FALLWARN was based. The meteorological
section is able to apply this data directly in fallout
prediction relative to local RCAF operations. In the
case of the National Survival Warning Centre (the
source of the FALLWARNS) no meteorological staff will
be available until after an appropriate readiness or
alert state has been declared, and it is therefore
quite likely that the FALLWARNS available following

a surprise attéck would not reflect full consideration
of the latest meteorological information,

The emphasis in the FALIWARN is directed toward the
Army!s National Survivai role, It provides the Army
Commander with information on the broad area in which
he would be required to monitor the radiation hazard
irf 36 far as it may be significant to unprotected
personnel proceeding on foot into or through the
damaged area. The RCAF Commander, however, is
directly concerned with the probability of fallout
affecting a relatively small area, namely, his base.
Furthermore, as he may have to continue flying operations
in spite of a high level of radicactivity on his base,
he may require advice on much higher levels of

radioactivity than are provided for in the FALLWARN

2 'y - o) 3 o
FT AR I B Y AP i £ 45 £ Ml T LV 2P S AU M
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message
bkt and

Following a nuclear attack, it is quite possible

- that the RCAF station would receive no advice from

the National Survival warning centres because of

the diésruption of communications.
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Vi FALLREPS are reports of radioactive fallout. Reports
will be made at fallout reporting posts across Canada on:

(a) the time of beginning of fallout;

(b) the current radiation intensity;

(c) the peak intensity; and

(d) the return to a safe level of radioactivity.
8 FALLREPS and the radiation intensity reports for airfields
which are to be made available over the meteorological teletype
networks in Canada and the United States are to be correlated with
the fallout prediction and used as required in the assessment of the

fallout hazard,
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] T .r»iV/‘ (DNDO)
Ny Ses
Ottawa Ont
27 Apr 62
Ref your 969-8 (SO00P) 10 Apr 62
Alr Officer Commanding
Air Defence Command
RCAF Stn St Hubert
P
Fallout Prediction
1 As 1s always the csse when information is

passed second or third hand and posslbly loosely
interpretted at varying stages along the way, there
is some distortion of facts ss represented in your
above quoted letter. Of course fzults are not always
on ocne side and in order to sort out this knotty
problem discussion was held today between the
Commandant of the JABC School and DNDO.

2 TThile your HQ sees no requirement for ADC
Units to be familiar vwith any prediction systen
other than the RCAF system, this HQ considers that
there might be s need for interpretation by ADC
staffs of NDFRS, Fallrep and Fallwarn messages that
will be transmitted through Sector and other control
HQs and that the correct interpretation of these
messages mignt materially sssist in substantiating
our oun prediections., It would also appear loglcal
that we should attempt to broaden our knowledge on
any subject and fallout prediction should be no
exception to the basiec premise.

3 Agreement was reached today with the
Commandant of the JABC School that the school would
adopt the following course of actlion for the courses
as indlicated:

NBC 3, All RCAF officers will receive
instruction on both the RCAF and Natlonal
Survival systems of Fallout Prediction and
will be examined on the RCAF system only.

HBC 5 & 6, All RCAF personnel will receive

instruction on the RCAF system only and will
- be examined on this system, They will

be told of the exlstence of other systems,

NBC 7, All RCAF RCOs will be instrueted
on both the National Survival system and
the RCAF system and will be examined in
the RCAF system.
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reached concerning the

system of shelter evaluation that should be taught
to RCAF students attending the school and it was

agreed that on those courses
is taught, the RCAF system a
will be the system which wil
RCAF Studentse.

cc: Commandant JABC School

where shelter evaluation
s shown in Pamphlet 99
1 be emphasized to all

iRl s =

‘aceés o Pinformation ‘7
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MEMORANDUM
13 Apr 62
DGT/GT 3
Fallout Prediction
1l The attached letter from Air Defence Command is

self explanatory. Is it your wish as Chairman of the NBCTSC
that ws plaee this item before a future meeting of that com-
mittee, or, would you prefer to raise the matter direct with
the Commandant of the JABCS? If you consider the latter
course of action to be more appropriate, do you wish DNDO
to earry the ball?

2 Fallout Prodiction was disocussed at ths 8th meet-
ing of the NBCTSC serial No 20 of the minutes of that meet-
ing refer. It will be seen that the RCAF stand was, that the
RCAF system contained in Pam 99 should be taught to those
courses where-on there was a predominence of RCAF personnel.
It could be that this is where the system falls down. What
wo really need is for all RCAF students to receive this in-
struction regardless of the numbers of RCAF trainees under
instruction.

3 This may well require RCAF students to receive this
instruction after normal duty hours. This would be agreed to
by DNDO provided there is no objection from the school.

4 Additionally, it has become apparent that following
the 1lth meeting of NBCTSC, serial No 4 refers, the JABC School
is teaching the Army Works System of Shelter svaluation at the
exclusion of the system contained in Pam 99. While the RCAF
has no objection to RCAF personnel becoming familiar with the
Army system, the RCAF considers that as the system contained
in Pam 99 has been in use for a considerabls period of time

and is supported by a numbsr of special films on this subject
and furthermore the system meets the RCAF requirements for
shelter evaluation, then the system as demonstrated in Pam 99

should continue to be taught by the JABC School to RCAF stu-
dents.

FA'H/BlakB}W/CA%/

DNDO
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No 969-8 (S00P)

Bepactment of National DBefence
Ropal Canadian Qir Force 4 / J 2~

St Hubert Que

10 Apr 62
Ref Your 1066P-7, 11 Jan 62 ] > R
NDO 57, 4 Apr 62 Al meed // )/ZU .
s veen [
’ R i
Chief of the Air Staff S /0 (e / 7
Air Force Headgquarters . o ot |
Department of National Defence S ./ ﬂfai)ﬁln-?

Ottawa 4 Ont ’ 3 /I/ { P

Fallout Prediction

1 RCAF Pamphlet 99 provides all the guidance necessary to
ADC units on the method of fallout prediction to be used. Although
Pamphlet 176 is of interest to nuclear defence and meteorological
officers for purposes of comparison, it is suggested that, to avoid
possible confusion, wider distribution should be discouraged. This
headquarters sees no reguirement for ADC units to be familiar with
either the Army method of prediction or any other system.

2 Although your referenced méssage indicated that RCAF
students on all courses at the JABC School, Camp Borden receive in-
struction on the RCAF prediction method, a recheck with students on
recent courses NBC 3, NBC 5 and NBC 7 has reaffirmed that this is
not correct. Furthermore, instructors at the School have been
quoted as stating that Pamphlet 99 has been superseded by Pamphlet
176 and is no longer current, and that the RCAF has adopted, or is
about to adopt, the Army prediction method.

3 While it is appreciated that these statements may have
been expressed as personal opinions, the fact remains that RCAF
personnel have been leaving the JABC School under the impression
that they are to use the prediction method as taught at the School
(i.e. Army system) and have attempted to introduce it upon return to
their units in place of the approved RCAF method.

4 It is therefore requested that action be taken by your
headquarters to clarify the situation and ensure that RCAF personnel
attending courses NBC 3, 5, 5A, 6, 6A and 7 do receive "instruction
on all applicable aspects of Pamphlet 99, including the RCAF method
of fallout prediction.

5 . "Your confirmation will be awalted before any further
nominations are made from this Command for the courses concerned.

P

%}o ag/}-E6-Col

for ADC
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5669-106{ I1TDO )

Sirat

Ottorn Ont
14 Jul 60

Rof your $863-110{S07D) dntod 23 Jun 60

Alyr Officor Corranding

1 A4r Divicion RCAP

CAPO 5052

Canndion Armod Porcos Europo

Nucloar Dofoneo Oporations
Estimton of Bodintion Intonoitios from Follout

1 It 1s folt thaot you rocoznico tho inncourncies vhich aro
inhorent in any systom of prodiction which attompto to dofino ine
tonaitios within o fallout patterns Tho sonsitivo wind-dopondonco
of the fallout distribution mochonism and the degreo to vhioh wind
and othor mateorologicsl conditions affoct theso fallout paramstors
cannot bo over-emphnoisod. In faect ths curvos prosentod in TH28-200
ean only bo oonsidered rolinblo within o plus or minus factor of 507

2 Te have basen cblo to obtain soms intelligence from tho
Dirsctor of Sciontifio Intolligomco DRB vhich rovonls that Soviot
Thormonueloor Veapons are vory dirty, that fo to oay t hoy contain o
high psrcontage of fiocsilo matoriale It 1o cotimntod that about 707
of the total yleld of thoso voopono is dus to fiesion ronctionse Al-
though thisc porcontego moy bo on tho high sido of tho truo vnluo it 4o
congidered that it is within tho roliability limitc of tho curves you
refer to in TL23-200 and that it chould provide o safe valuws for plane
ning purposese

3 Agc you are aunpo thoro are as many systoms of prodicting falle
out ag thero are Natlional Military Sorvicon normo of which attompts to
accuratoly prodict intonsitios within a fallout pattorn. Studios hold
at this HQ in roadinses for ths Tripartito Tomicological Conforonco
have produccd nothing notr oxcopt for o proposal by tho Canndien Army
to adopt ths US Army Syotonm vhich attompts to defino only two arcas
within the fallout pattern for purposon of work timmss Thocoo arcas
oro defined as omorgency rick and rodorate risk aroos and indicato

tho aron within vhich all oxposod porsonnsl will rocoive 100p or moro
in 4 hours ond 202 up to 100r in 6 hours rospoctively. Tho RCAP hag
not yot fully subsoribad to tho gystem but advocatos as alvays, tho
uco of as muoh information that can be providod to ths opsrotors and
comploto coordination betuoon tho I8¢ Officors and tho liuclear Dofonco
Officars,

Tl Ll AMOLE

(A B Blnake J1/C
for CAS
Vi/CAHBlake/sb
DNDO
(6-8228)

Coples to
fﬁe

chro
cire
SCR
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DRBTS 1600-7
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DEPARTMENT OF NATIONAL DE FENCE

OUR FILE REF..

"DEFENCE RESEARCH BOARD

CANADA

‘ o MEMORANDUNM-

Ottawa, Ontario

DNDO

Ref: Min 2, $963-110 (SOND) dated 23 June 60,

1, - . An investigation of all available intelligence re

data on Sov1et Thermonuclear Weapons has revealed that these
weapons are very "dirty" (i.e.) contain a high percentage of
fissile material,

2. Tt is estimated that about 704 of the total yield
of these weapons is due to fission reactions. Although this
percentage may be on the high side of the true value, it is
considered that it is within the reliability limits of the
referenced curves of TM 23-200 and that it should provide a
safe value for planning purposes,

ROP2 e S N

(R.A. Lemieux) F/L
for Director, Scientific Intelligence.

>
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DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

CANADA

Metz Moselle France

23 Jun 60 @EB?

Chief of Air Staff

Air Force Headquarters

Department of National Defence
~ Ottawa 4, Ontario

Referred 1o

VA ' I

A o WS L AL 67

Attn: DNDO

Nuclear Defence Operations - - *"“4“J?{3” y,
Estimation of Radiation Intensities from Fallout ,f}?

1 An estimation of radiation intensities resulting from
thermonuclear detonations can be obtained from Figures 4-14
through 4-18 of TM23-200, Capabilities of Atomic Weavons,
provided the fission/fusion ratio of the weapon is known. This
information is of vital interest to bases within this command.
From this information a base may be able to predict its future
operational capability. Therefore, knowing the fission/fusion
ratio of U.5.S.R., thermonuclear weapons is essential for accurate
predictions

2 If the fission/fusion ratio is known an elliptical
pattern based on Fig 4~14 to 4-18 of TM23-200 can be superimposed
on the fallout plot centred on the maximum intensity line. The
contours of this pattern can be converted from H+1 intensities to
those which will prevail at the estimated time of arrival of the
fallout at a unit. This method will provide the most accurate
radiation intensity prediction. '

3 It is requested that intelligence source be contacted.
to provide the probable or exact fission/fusion ratio of U.S.S.R.
C:) thermonuclear weapons.
LAl .
%/ e 3. e

. LN ,)v/ho-jllﬂ—-
LY b /W& o ‘w//M 7 for ACC 1 Air Division RCAF

. . L
l’/ % ‘%4“—-_ %A«/a—- Can . 7‘« ‘/ . ﬂ‘ﬂé’d—ww/
snumtogate M Lo A 74»- For @7 ;
RCAF G32 (Reb. 8-57) »Wy a/ ﬂc) 4 s ﬁ; é ﬂ,yg . 000161
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’ ok sie ret.. 309630 CStaff00ps)
; C810—120(CStaffOOps)
» DEPARTMENT OF NATIONAL DEFENCE
ROYAL CANADIAN AIR FORCE
g CANADA
TRENTON Ont
q May 60

Ref Para 3 of your C810-120(DNDO) 26 Apr 60
and Para 20(b) of of our C810-120(STrgS0) 12 Apr 60 @1 @5

° OChief of the Air Staff [

§

Air Force Headquarters : W ...........
Department of National Defence 0
Ottawa 4 Ont MAY 20 196

Planning ~ Policy ‘ =
Fallout Forecast Plan Tadto. ﬁ /V ,& O ....... A?Z ;/ a/
1 The attached plan for the provision of fallout

forecasts for RCAF units in TC in Eastern Ontario wagsug-
gested by TCHQ.

2 The SOMet ATCHQ concurs with the basic concepts.
outlined in this plan.

3 It is further suggested that the service provided
by the ATCHQ forecast unit be extended to all RCAF units in
Eastern Ontario with the exception of ADC units and those
in the Ottawa complex. ATC units in this category are Stn
Downsview and Stn Hamilton.

4 A similar forecast unit is suogested for the
Winnipeg/Rivers area. This unit would then provide Nudet
reports and back-up in the case of communications failure
to ATC units in Western Canada. Such units include Stn
Namao, CJATC Rivers and RCAF Unit Fort[Churchill.

A ¢
. /— (GJJ Edwards) G/C
/gm/ ‘ Por 40C A;c); / \\%\'!
Att 2 / i
pte 2 é | '1\\{3\( '

v Py 000163
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COPY - - IN REPLY PLEASE QUOTE
No  SECRET
i 963-100-4(CStaffo)

Department of PNational Defence

Ropal Canavian Jir Force

Trenton Ontario

4 Sep 59
Ref Your S963-108 (VCAS) 23 Jun 59
Chief of the Air Staff
Air Force Headquarters
Department of National Defence
Ottawa 4 Ontario
Prediction of Radiological Fallout
1 Following is an interim plan to become effective with

the move of TCHQ to Winnipeg with respect to the provision of
- fallout forecasts for RCAF units in TC having no meteorological
of ficer staff,

2 Training Command will have 10 units in this category.
These are:

(a) RCAF Staff College v
(b) RCAF Station Aylmer Q
— (c) RCAF Station Camp Borden O
(d) RCAF Station Clinton w"f’/
(e) RCAF Station St Johns
{£)-RCAE Statien-Calgarye. —
(g) 17 Wing (Aux) Winnipeg
(h) 18 Wing (Aux) Edmonton
(3) 23 Wing EAux) Saskatoon
(k) 30 Wing (Aux) Calgary

3 It is agreed that fallout forecasts should be provided
by designated RCAF meteorological sections and it is further advo-
cated that the most reliable service will usually be provided by a
forecast office in the immediate geographical area of the station
concerned. It is also contended that a forecast office should be
organized at the Command HQ to provide fallout forecasts and weather
forecasts for Command operations and to provide backup for field
forecast offices in the event of a local meteorological communica-
tions failure.

4 With this general theme in mind it is sugsested that:

(a) In the event of an emergency, the staff and

- facilities of the Trenton meteorological complex
consisting of the ATCHQ SOMet, the Stn Trenton
Meteorological Section and the School of Meteorology
be organized as one unit to provide a 24 hour opera-
tional weather office, issuing flight and fallout
forecasts for ATC operations - further, that this
office become sufficiently operational during Readi-
ness State One that fallout forecasts will be avail-
able immediately on receipt of the first Nudet report.

(b) ATCHQ be assigned the responsibility for providing
Nudet reports, accompanied or followed immediately
by a fallout forecast, relative to the particular
burst, for all Eastern TC unitsother than Station
St Johns,

(c) ADCHQ be assigned the responsibility for issuing Nudet
reports and fallout forecasts for Station St Johns.,

RCAF G-32JA COFY 000164
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(d) Station Centralia Meteorological Section, on .
receipt of Nudet reports and the related initial T
fallout forecast from ATCHQ, be organized to maintain a ]
continuous revision of fallout forecasts for Stations
Clinton, Aylmer and Camp Borden.

(e) No provision for fallout forecasts be made for RCAF
Staff College since that unit is evacuating.

(f) The ATCHY forecast office provide a back-up for the
Centralia forecast office should that unit have a
meteorological communications failure,

5 The above plan would require that ATCHQ be placed on W/T
circuit TCF1.

6 There is some question as to whether fallout forecasts

for Stn Camp Borden should be provided by the Station Centralia
Meteorological Section or by the ATCHQ forecast office, In addition,
the question of the source of fallout information for the Canadian
Army at Camp Borden poses a problem, If the Army is providing for
fallout information at Camp Borden, perhaps the RCAF Station should
receive its information from the same source.

7 Since the evacuation of TCHQ from Station Winnipeg to
Station Rivers is involved in the VWest, the details of the plan for
western stations will follow after further coordination with western
units from Winnipeg., At present, it is envisaged that the initial
Nudet report to all wgéfern TC units (and possibly certain units from
other Commands in the same geographical area) would be issued by TCHQ
Winnipeg, prior to evacuation to Rivers., Successive Nudet reports,
until TCHQ is reformed at Rivers, would be provided by the provisional
HQ at Stn Moose Jaw. TFallout forecasts would be provided by the nearest
RCAF forecast office, which would be located in the same city, except
in the case of Calgary. The Station Penhold forecast office can pro-
vide this service to Calgary units if fallout information is not avail-
able from the civil office in that city.

8 Following up the basic concept advanced in para 3 above,

and bearing in mind the role of the Canadian Army and associated Civil
Defence authorities, it is advocated that the RCAF plan should be no
more than an interim arrangement providing for the immediate operational
requirements of the RCAF. It is advocated that, ultimately, the whole
problem of fallout forecasting should be organized on a national basis,
to provide basic forecasts for all consumers, utilizing the full pro- :
fessional forecasting capability of civil and military forecast offices.
The co-ordination of the fallout forecasting program by a single national
source would undoubtedly enhance the service to be provided by RCAF
forecast offices in meeting the requirements for specialized fallout

and weather forecasts for vital air operations.

(Original signed Dby S
E.R. Johnston) ;

for (JB Harvey) A/C
for AOC, TC
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Min (2)

Yose b D

(W"L(’U'

DND 317

DNEDPO

1 Thank you for drawing our attention to
the pertinent paragraphs of the ATC Nuclear Defence
Quarterly Report for Jan-Mar 60,

2 Whether or not ATCHQ should organize a
forecast office to provide fallout prediction for all
RCAF offices in eastern Canada will require further
consideration., It is to be noted that:

(a) This is, in general, in keeping with
the plans which are being developed
for support to units not having
Meteorological Officer staff and

(b) AOsC will continue to have an active
interest in their operational units
on a command basis rather than on
a regional basis.,

\

,J%> ( <%

S DALrS/Sk-k
v k) 6-6892
29 Apr go
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$969-108 O117P (INEDPO)

MEMORANDUM

26 Apr 60

Fallout Prediction

1

2

forming ATC to make this the subject of separa
that it may be actioned properly.

The following paragraphs are extracted from the Air
Transport Commend, Nuclear Defence Quarterly Report for Jan -
Mar 60 and forwarded for your information and whatever action you
deem necessery, if eny:

"20(b)

"1

|I50

Fallout Prediction = Whether or not ATCHQ should
organize & Forecast Office to provide fallout pre-
diction for all RCAF units in Eastern Ontario
(TCHQ's 963-100-4(CStaff0) dated 04 Sep 59 refers).

Fallout prediction = FIU exercises at this CHQ

(see Para 50) have brought out the fact that Met
staffs use the FCD method, and not the RCAF

method (now detailed in Pamphlet 99). The FCD
method makes no provision for precipitation ef-
fects; the RCAF method does not distinguish between
areas of significant and (relatively) insignificant
fallout, nor does it place any limit on the down~-
wind extent of the hazard. It is understood that
your Met staff are working on this problem and ‘are
in close touch with DRB (which collaborated in the
preparation of the FCD method). If Met and
nuclear-defence personnel are, in the words of
Pamphlet 99, to "work closely together, combining
each other's specialist knowledge and experience",
it is essential that they use a common method of.
prediction; in the meantime, end to prevent con=-
fusion and duplication of work, this CHQ uses the
FCD method in its exercises.,

Fallout Prediction = To provide both the Meteor-
ological staff of Stetion Trenton and ATCHQ/SOND
with practical training in the operation of a

Command Fallout Intelligence Unit, fallout prediction
exercises are held every two weeks. From an arbitrary

seleoction of nuclear detonations, yields and times
selected at random by SOND, the Met staff produce a
fallout=prediction plot which is then forwarded to
SOND. A report is prepared and circulated covering
the predicted threat to all RCAF units in the zones
of interest, and including predicted times for the

start and cessation of fallout, expected intensities,

dose=rates and dosages to exposed personnel and
(where applicable) damage expectancy from direct
effects.s Although the basic aim in these exercises

is to train the Met staff and SOND, circula tion of the

exercise-reports provides interested personnel with

an indication of the possible threat in & nuclear war

and of the advice and information which would then
be available from the FIU, "

With reference to para 20(b) quoted above,’ghis office is in-

/ i z/é/v

(& H Blake) N/cf

TNEDPO~
_(6-2228)
et

correspondence in order
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Bepartment of National Defence

CANADA Ropal Canadian Fi

Trenton Ontario

Ref Your S963-108(VCAS) 23 §

Chief of the Air Staff
Air Force Headquarters
Department of National Defence
Ottawa 4 Ontario

Prediction of Radiological Fallout |
1 Following is an interim plan to become effective with the

move of TCHR to Winnipeg with respect to the provision of fallout
forecasts for RCAF units in TC having no meteoroclogical officer
staff,

2 Training Command will have 10 units in this category.
These are:

|

|

(a) RCAF Staff College

(b) RCAF Station Aylmer

(¢) RCAF Station Camp Borden

(d) ROAF Station Clinton

) RCAF Station St Johns

) RCAF Station Calgary 3
) 17 Wing (Aux) Winnipeg

) 18 Wing (Aux) Edmonton |

) 23 Wing (Aux) Saskatoon |

) 30 Wing (Aux) Calgary

3 It is agreed that fallout forecasts should be provided by
designated RCAF meteorological sections and it is further advocated
that the most reliable service will usually be provided by a forecast
office in the immediate geographical area of the station concerned.
It is also contended that a forecast office should be organized at
the Command HQ to provide fallout forecasts and weather forecasts for
Command operations and to provide backup for field forecast offices
in the event of a local meteorological communications failure.

4 With this general theme in mind it is suggested that:

(a) In the event of an emergency, the staff and
facilities of the Trenton meteorological complex
congisting of the ATCHQ SOMet, the Stn Trenton
Meteorological Section and the School of Meteorology
be organized as one unit to provide a 24 hour
operational weather office, issuing flight and fallout
forecasts for ATC operations - further, that this |
office become sufficiently operational during Readiness |
State One that fallout forecasts will be available
immediately on receipt of the first Nudet report.

(b) ATCHQ be assigned the responsibility for providing Nudet
reports, &ccompanied or followed immediately by a fallout
forecast, relative to the particular burst, for all
Eastern TC units other than Station St Johns.

b. (¢) ADCHQ be assigned the responsibility for issuing Nudet
f}} reports and fallout forecasts for Station St Johns.
/
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(d) Station Centralia Meteorological Section, on receipt
. of Nudet reports and the related initial fallout
forecast from ATCHQ, be organized to meintain a
continuous revision of fallout forecasts for Stations
Clinton, .Aylmer and Camp Borden.

(e) No provision for fallout forecasts be made for RCAF
Staff College since that unit is evacuating.

(f) The ATCHQ forecast office provide a back-up for the
Centraliz forecast office should that unit have a
meteorological communications failure,

5 The above plan would require that ATCHU be placed on W/T
circuit ICF1,

6 There is some question as to whether fallout forecasts for
Stn Camp Borden should be provided by the Station Centralia
Meteorological Section or by the ATCHQ forecast office., In addition,
the question of the source of fallout information for the Cansdian
Army at Camp Borden poses a problem, If the Army is providing for
fallout information at Cemp Borden, perhaps the RCAF Station should
receive its information from the same source,

7 Since the evacuation of TCHQ from Station Winnipeg to Station
Rivers is involved in the West, the details of the plan for western
stations will follow after further co-ordination with western units
from Winnipeg. At present, it is envisaged that the initial Nudet
report to all Western TC units (and possibly certain units from other
Commands in the same geographical area) would be issued by TCHE Winnipeg,
prior to evacuation to Rivers. Successive Nudet reports, until TCHS
is reformed at Rivers, would be provided by the provisional HQ at Stn
Moose Jaw. Fallout forecasts would be provided by the nearest RCAF
forecast office, which would be located in the same city, except in
the case of Calgary. The Station Penhold forecast office can provide
this service to Calgary units if fallout information is not available

- from the civil office in that city.

8 Following up the basic concept advanced in para 3 above, and
bearing in mind the role of the Canadian &rmy and associated Civil
Defence authorities, it is advocated that the RCAF plan should be no
more than an interim arrangement providing for the immediate operational
requirements of the RCAF. It is advocated that, ultimately, the whole
problem of fallout forecasting should be organized on a national basis,
to provide basic forecasts for all consumers, utilizing the full
professional forecasting capability of civil and military forecast
offices. The co-ordination of the fallout forecasting program by a
single national source would undoubtedly enhance the service to be
provided by RCAF forecast offices in meeting the requirements for
specialized fallout and weather forecasts for vital air operations.
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OMtawe Ontario
28 mg 59
Hef: 5963-102(8A80), & Aug 59
adr 0fficer Conmanding
Alr Defence Command RCAF
HCAP Station % Hudert
Pg '
Iredietion of Fadloactive TFallous
1 Your propossl to provide units of the ACHY system with wind

forecasts in imerevente of 10,000 fe:t up to 60,000 feet for use in
predicting fallous denmger sectors would sppesr to bs satisfactory, et
least as an interim procedure, Although it does not sllow for the
ef7eet of presipitetion on fallent, it is presumed $hst the forecust

of ficus concsrmed (°t Fubert, Chstham snd Comox) would meintein & watch
against the poseibility of such sdditional effects axd would provide
apyropriste warnings iz tiis regerd to e unite in their respective
aress of respossibility.

2 It e doubted that the provision of this servics om a onoe
per wesk basis in pescotima, yarticularly during the initial phases of
the programue, would be adequate to sccomplish the eim of thorcugh
fauiliarigation of the ACEW el with the preparation snd use of
the plots. It is suggested consideration be given to wors frequent.
servies wherever possille in this regerd during the firet faw morthe of

the peacetime programue,

J The sugseetion in your para J thet fecsimile would provide a
very euitalle method of teanemitting the fallout wind forecasts and
similar dsts from central logations is well mafle, In fact the probtlem of
| mﬂtohMﬂmemmm.M.tw&lw
| prediction programmes is under consideration et JDEG (in the imb-Cte om
| Mot Services for Defenca), dut is unlikely to be solved for some time
yet, mmwuthm“motth.mrucuin
regarding thelr sotual requirements for such support.

& In the meantima, by virtue of ite westh.r faceinile eirouit
from &t Habert to the units of 1 and 3 Sectors, ADC has the capability
to experiment im the trepsmission of fallout wind forecasts, plots of
snticipated fallout demger sectors, and obher related dota in pictorial \ 4
form by facei=ile., It o strongly recomsended that a vigorous pilot
mamuamlmauuumtmumumwm ¥
units in 1 and 3 Sectors. The sxperience gained in such a progreusme
coald be e major costribution to determining the moet eoffactive
sethods of msebing ths conbimed metional requirsments for fallout
prediction services,

e (¥ 1apten) &/C
for CAS

e
COps/Sec
DAirs/Sec
Orig
Cire
1l extra
file J

000173




T
S e nerine

- | Bug 3 20 7738 g//

QABOOS 3 :%;///’/’ A,
MM RFEPFZ /44/4‘/;ffgljgigfgf’/a;JQH, ) PR 33“

DE RFEXAQ 19B/13 \ '
_REFERE

\CED LETTER PLACED ON W
M 1319112 D7,
W = 4w Zas
FM CANCOMARLANT > - //
WD eAssED 10, ..., GAPER 2
TO ZEN/CANAVHED / A gE et A

;:FO/ RFEPFZ/CANAIRHED | @@’.\”EU ‘ Tﬂ F\”

//CONFIDENTTIALY//
CONFIDENTIAL SUGGESTED REQUIREMENT FOR PDDPO?\&ZD TELETYPE CIRCUIT
ST MARGARETS ADC(iAND INTERIM MHQ IS NOT SUPPORTED X THIS C'hIRCUIT CANNOT

BE JUSTIFIED WITH FINANCIAL IMPLICATIONS NOTING DND 158B NOW
TERMINATED IN THIS HQ X CONSIDER TYPE OF INFORMATION NOTED NSS 1280- 68

S s — ——

(STAFF) DATED 9 JAN 59 _CAN BE EXCHANGED ON EXISTING CIRCUIT

—

BT
13/19127 . .

1 o W SEOUIRES
TOD 13/2030Z 1. paRAPHRASE NCT BEQUIRE

000174




Document disclosed under the Access to Information Act

} e Document divulgué en vertu de la Loi sur 'accés a I'information
l

|

OFFICE OF VICE CHIEF OF THE AIR STAFF ‘

0 C,00% DATE ‘\DZQMSS? :

[ Note and return
E] For our retention
Take appropriate action
?
‘ - Co asgsed tOOQOOooonooooooooooono
[j Py P

For your comments byeo-ooaoooooooeeo

f , .
i[] For your information sand amendment |
D Prepare repl‘y for..“oooooSigna‘ture byoooooooooooo

Prepame and sign rsply bYooocaoonoooooooooo-oooooo ‘

Reference correspondence placed on FilGcococecsocccscsococe

&CQS 1’\% mjm\

/%%?

VCAS/BA
24338

|
t VOIOGOOOTDGOOO.bOOO

000175

1\
N N



COMFR
5963-102 (SASO)

No

’ ©

- Department of HNational Befence
| Ropal Canadian iv Foree
= _ St Hubert Que
CANADA ' R : - » : - 4 Aug 59

' ' Ref Your $963-108 (VCAS) D/23 Jun 59 //// 7

Chief of the Air Staff gpv W8T
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Prediction of Radiological Fallout e
1 In view of the importance of meterological information

in the prediction of radioactive fallout, it is plenned that those
units within Air Defence Commend (i.e., units of the AC&W - system)
not having meteorological officer staff will be provided with area
wind forecasts in increments of 10,000 feet up to 60,000 feet.
om these, an appropriate plot will be constructed at each unit
.use in predicting the fallout danger sector of any nuclear
kplosion. It is envisaged that the units will plot the winds and
€ c-g§truct the diagrams on a transparency, using a scale that corresponds
Tpfﬁo\dhe geo-ref charts in use, so that the diagram may be placed, as
OFA“‘S vegnired, to depict possible fallout danger sectors. In this regard,
iMétruction in the method of constructing and the use of fallout plots
will be included in a proposed ground defence course at Stn St Hubert
dur ing September, 1959, for selected personnel from 6ach AC&W unit. &

2 Wind forecasts will be prepared for specified areas within
each sector, and it is plenned that the responsibilities will be
divided as followsue:

(a) Stn St Hubert AFO - AC&W units in 1 and 3 "Sectors
(b) Stn Chathem AFO - " " in 2 Sector
(¢) 8tn Comox AFO - W " in 5 Air Div

It is proposed that this service be provided once per week, under
normal conditions, in order that the AC&W personnel may become
thoroughly familiar with the preparation end use of the plots,
On other days, the controllers could derive some benefit from
processing the ordinary high level flight wind forecasts that are
QD received twice per day.
DADO .. , ,
e 3 The facsimile would provide a very suitable method of
- transmitting these, and similer data, in pictorial form, and
¥AS \nued{}Uh would reduce duplication of work to a minimum. It is therefore
. . recommended that the possibility of having the necessary fallout
2 Qowbpm(VWV~ wind forecasts prepared at some central agency, such as the
VQTﬂ_rSDCbgg- ?r0posed gigh Level Forecasti?g Cen?re, and disseminated by facsimile
- in a readily usable form, be investigated.

6) Aol :
@}f © WROSEE- ook
!\(iuigél . &)2}dlﬂﬁ:iZ:tf)iuma&ljdu/
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Prediction of Radiological Fallout
1 The problem of providing RCAF units with a defence against

radiological fallout is centred around the ability to predict and verify
the location and extent of the hazardous area, Vital air operations must
"not be compromised because of a lack of knowledge of this phenomenon,

"2 The attached paper represents the latest RCAF thinking on

fallout prediction, It is evident that a major influence on the fallout
event is the meteorological conditions which exist, Information on other
influences, such as the total energy yield, fission-fusion fraction, and
height of burst, may not be immediately available to the fallout forecaster,

3 In view of the importance of meteorological informastion in the
prediction of radicactive fallout, as well as in the conduet of air
operations, it is obvious that the meteorclogical officers at RCAF stations
have vital roles in support of the continuance of essential air operations
and the protection of unit personnel throughout psriods of fallout hazard,
To engure maximum use of the meteorological facilities, the Senior
Meteorological Officer must be included in unit emergency defence planning
activities.

4 Meteorological officers in conjunction with Ground Defence
officers, where available, will be responsible for providing Commanding
Officers with fallout forecasts., Units, both during exercises and actual
hostilities, will take fallout forecasts into consideration in the planning
of air operations, ORT gnd EDP exercises will include tests of station
meteorological facilities, where available,

5 For units not having meteorological officer staff, fallout
forecasts will, in general, be provided by designated RCATF meteorological
sections, Command HQs are to draft plans in this regard for coordination
with this HQ, As AMC does not have a Staff Officer Meteorology, the AFHQ
Meteorological Adviser will work directly with AMCHQ on this matter, )

6 ﬂ Copies of the attached paper, "Fallout Prediction - RCAF™,

are being forwarded under separate cover to Command HQs, attention Staff
Officers Meteorology, for distribution to all units concerned,

oF
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1 The stencilled letter for VCAS signature at fly has been
prepared jointly by DGDO and this Directorate to provide Commands with
a policy statement on the matter of radiological fallout prediction at
RCAF stations, It stresses the requirement for a fully coordinated
effort between Met Officers and Ground Defence Officers in Unit
fallout prediction programmes, Particular emphasis is placed on the
role of the Met Officer in this regard, in view of several indications
that some Units have been slow in appreciating this point,

2 A copy of the paper ®"Fallout Prediction -~ RCAF® to0 be
attached to this policy letter is contained below on file,

May the stencil be forwarded to VCAS for signature, and then
returned to this Directorate for duplication, and attachment of copies
of the above noted paper on fallout prediction,

DAirsS
6m6179

19 Jun 59
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FALLOUT PREDICTION - RCAF

Introduction

1 _ Radloactive fallout may be one of the major effects of nuclear
explosions, Therefore, in the event of a nuclear attack, commanders at
all levels will require advice regarding the fallout threat° It will be
the Ground Defence Officer and the Meteorological 0fficer, working
together, who will have to provide this advice, The former will bring

to bear considerations concerning the explosion itself (yield, height of
burst, etc) and concerning radiation intensities both local and distant,
The latter will introduce considerations concerning the meteorological
factors, such as wind and rain, '

2 Fallout prediction can be tackled in a number of ways, These
differ greatly in the complexity of their computations and in the
completeness of their answers., However, an important consideration in the
selection of fallout prediction methods for the RCAF is the degree to which
pertinent information will be available in regards to wartime nuclear
explosions, Some of the more involved prediction methods, which have been
developed to meet test requirements, may offer very little advantage over
simpler methods when it comes to forecasting fallout from enemy weapons,
The reason for this 1s that the detailed information concerning weapon
yield and design, conditions of detonation, etc, which these complex
methods are designed to exploit, may not be available,

3 Actually the character of the fallout pattern resulting from a
particular nuclear detonation will depend on a whple list of factors,
including the following:

(a) height of burst;

(b) total energy yield of explosion;

(¢) fission - fusion fraction;

(d) surface material at "Ground Zero";

(e) upver winds;

(f) precipitation;

{g) -surface-.conditions in fallout area,

It seems likely that in war our information regarding many of these
factors would, at best, lack precision, The following is thérefore

restricted to a simple practical approach to fallout prediction,

consistent with and adaptable to the information available, 000180
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Effect of Winds on a Falling Pafticle

L The resultant wind effect upon a particle falling from a
given height to the surface, will be the sum of all the wind effects
upon it on the way down., This is illustrated in Figure 1, where the
paths of two particles falling through a hypothetical upper wind
structure, each having started at the same initial point at 60,000 feet,
but one falling twice as fast as the other, are compared. The so0lid line
ABCDEFG represents the path of the slower falling particle, that is 4B
is the wind effect on this particle in its fall from 60,000 to 50,000
feet; BC is the wind effect on this particle in its fall from 50,000 to
40,000 feet; etc. The dashed line AB'C'D'E'F'G' represents the path of
the faster falling particle, that is, AB' is the wind effect on this
particle in its fall from 60,000 to 50,000 feet; B'C' is the wind effect
on this particle in its fall from 50,000 to 40,000 feet; stec,

\

\
MSL ‘AG
\
\
\
\
\ ABCIEFG : Pgth of slower
\ falling particles.
\ .
\ AB'C'DYE'F'GY : Path of fasger
falling particle.

20,000°

30,000°

Figure 1: Paths of two particles falling through a
hypothetical upper wind structure, each
having started at the same initial point at
60,000 feet, but one falling twice as fast
as the other,

If the winds do not change over the area or during the period
of the close-in fallout, then all the particles starting from the same
point at a particular altitude will reach the surface along a straight
line, the faster falling particles landing at shorter distances, the
slower falling particles at longer distances, For example, in the case 000181
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shown in Figure 1 all particles starting from 60,000 feet vertically
above A reach the surface (in the Figure: O feet) along the line AG
or AG extended,

The Wind Plot

[ As we are interested in the directions from the explosion

in which fallout particles reach the ground, rather than the paths the
particles follow on their way down, it is usual to plot the one-hour
wind vectors for consecutive equal layers from the surface upwards

to the height of the top of the nuclear cloud, Adding the layer winds
in this way gives a plot which shows clearly the resultant fallout
directions of all particles originating on the vertical through the
tground~zero® of the explosion.

7 By way of illﬁstration, let us assume that the winds on a
particular day over a particular location are, by layers, as follows:

0 - 10 thousand feet 180/30 (i.e, from the
direction of 180°

10 - 20 thousand feet 240/30

20 - 30 m ™ 150/30
30 - 40 " = 090/30
o ; 50 o " 030/15
50 ; 60 " n 310/15

The wind plot corresponding to these winds is shown in Figure 2,
Following the reasoning of the previous section, the fallout
direction for particles originating at 60,000 feet is along the
radial vector AG in this figure; the fallout direction for particles
originating at 50,000 feet is along the radial vector AF; the fallout

True at speed 30 knots),

000182

|




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés & I'information
'

o

-direction for particles originating at 40,000 feet is along the radial
vector AB: and so on,

\ [
' \ N\ .
Line along which particles from \ | “Line along which particles from
60,000 feet will land ———___\ | 30,000 feet will land
/
030/15 \ E

150/30
w -
310/15 Mean W/V 20-30 thad

Mean W/V 50260 ¢hsd

940/30
Mean W/V 10-920 ¢hsd

/ 180/30
| Mean /¥ 0=10 thsd ? 15 30

Scale ¢ n. mi.

\
Mean W/V 40-50 ¢ghsd \

& Y (Ground Zero)

Figure 2: Hypothetical Wind Plot

The Danger Sector

8 Bxamining Figure 2 we see that the sector defined by the
radial vectors AP and AC contains the fallout directions for all
particles starting from points on the vertical through A at heights
between the surface and 60,000 feet, The sector FAC might be

taken as the danger secdtor, However, since the nuclear cloud is
not a line source of particles but, to first appproximation, a
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cylindrical source of particles, it is usual to augment such a sector
as FAC by strips of width 'equal to the radius of cloud (Figure 3), -

Vo DANGER SEceorR / /

/oy
"/
/Ag/\ GloudRad&us 3 10 ne mio

: \\ \\ / /
/
- NN Y /// |
) 0 1 3
\i / . Scale 3. n. mis
\ 4 /(Gr /dZe y '
\\ AN ro
l . //7un
N’

wind situation for a 1MI surface
_ detonation (height of cloud top 60,000
‘ : ~ feet, cloud diameter 20 miles),

' . Figure 33 Fallout danger sector in a hypothetical

9 - A further refinement, which derives from the idea that
most of the radipactive fallout originates in ‘the mshroom-top
rather than in the stem of the nuclear cloud;, is to restrict the
danger sector to the area containing the effective fallout directions
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for heights between the base and the top of the mushroom, this area
agaln corrected for cloud width (Figure &),

\.

Figtre b;. Danger Sector from Cloud Mushroom, the
mushroom taken as extending from 30,000
to 60 000 feet.

10 - A major shortcoming of the "danger sector™ prediction is
that it doesn't distinguish between areas of significant fallout and
areas of relatively insignificant fallout, In particular it places
no. limit on the dOanihd extent of a fallout hazard,

) Idegllzed Patterns

11 The fallout. patterns resulting from test explosions have WAk
frequently been of a simple 01gar shape. This is jllustrated in Figure- 5,

. 000185
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which represents the fallout pattern from the Bikini multimegaton
detonation of 1 Mar 54, .

P 59 109 1516 290
‘ SEADUE MILES '
1166° o | . 148°

Figure 5: TFallout pattern from Bikini multimegaton
detonation 1 Mar 54, Numbers on the
isodose lines represent the doses in
roentgens that would have been received
over 48 hours without shielding,

12 ‘With this fact in mind it has been a temptation to. develop
forecasting procedures based on the assumption that elliptical fallout
patterns will result from surface detonations, The size of the ellipse
is chosen to accord with the size of the explosion, the shape (ratio
of minor axis to major axis) to accord with the strength of the winds,
Alignment of the ellipse is along the direction of the integrated wind
from the surface to a height chosen on the basis of the yield., An

example of this approach is provided by a Canadian Civil Defence method
(See Table I and Figures 6 and 7,)
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YIELD Dimensions of Blliptical Pattern Effective Wind for

: to Represent Maximum Extent of 200r| Aligning Pattern
| | dose in 48 hours (wind 20~-50 mph) l

; 100 KT | (30 miles x 5 miles) = | 30 thousand
1 | .
1 M | (80 " x15 ® ) 40 thousand
5 Mr | (20 " x3 " ) , . 50 thousand
Table 1: Idealized patterns. for different yields. '

5 MT, the ellipse’s axes would:be 125 and 40+ .
miles) For effective winds ‘above the 20=50 ‘mph -

For effective winds below the 20-50 mph rangevé
shorter, wider pattern is -assumed (e, g,. for .aw -

range o longer, narrower pattern is assumed
(e.g. for a 5MT, ellipse axes of 300 and. 20 miles),
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Q__ 30 4o &0 8o 190
Seale (miles)

Idealized pattern for 5 MT weapon
detonatéd at Toronto in high wind
condition (wind greater than 50 mph). -
The effect of a 10° change in the
alignment wind is indicated.
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Figure 7: Idealized patterns for two different
| yields to illustrate how the area of
significant fallout varies with yield,
A moderately strong effective wind
from 250° is assumed. No allowance
for wind changes downwind is made,
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13 " Idealized patterns are useful for providing ideas of the
size of the area which can be affected by explosions of different
yields, Also, given the yield and the wind strengths, they can
provide an indication of the distances downwind from ground zero to
which significant contamination might be expected., If radiation
readings were available from locations or surveys downwind from
Ground Zero, an idealized pattern might provide early guidance in
the drawing of the intensity contours. An important shortcominhg
of these patterns is that they tend to give a false impression of
accuracy, Naturally any differences between the actual values of
the factore governing the character of fallout (see para 3. above)
from those assumed for the ®ideal® case could invalidate the
prediction, 1In particular if the actual effective wind was
different from that used to align the predicted pattern or if
there were wind changes downstream from Ground Zero, then the
prediction would be in error, Figure 6 illustrates the effect

that a small directional error in alignment wind would have on

the pattern,. The curved -fallout pattern resulting from the 1 Mar 54
Bikini detonation (Figure 5) illustrates the effect of a change in
wind direction downstream, In the case of this detonation the main
fallout direction had been predicted to be towards the east
northeast, However, a slight change in the upper winds occurred,
resulting in fallout debris being carried, initially, just to the

. south of east, so that it affected neighbouring inhabited atolls,

Sources of Wind Iﬁfor%tion

14 A The wind plot of Figure 2 1s showu with winds for each 10
thousand foot layer. A high rawin ascent, if. available close to the
location and time of the explosion, would provide the necessary
information for sich a plot, However, such a suitable rawin .might
not be available and it would be well, therefore, to be prepared -to
exploit other sources 6f wind information., Possible alternatives
include UF winds, upper air charts, movement of high cloud, and
climatology. - : ’

15 UF Wlhds, These are upper air fallout data which are
transmitted twice a day by selected RAWIN stations in North America,

"~ A UF message gives the directions towards which particles would fall

from specified levels, over the rawin station, and the distances from
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the station at which those particles would land if they took three

hourg to fall to earth from the specified levels,
is an example and interpretation of one of these messages:

UF 113 0912202

86? 11305 21205 41116 61009 /81101

The following

Meéssage Group

Interpretation

UF 113 0912202

867

ll305ﬁ
| 21205
41116
61009

/81108

Upper air Fallout data collected on
teletype circuit 113 on the 9th of the

month at 1220 GMT,
Station designator for the

Particles from 10,000 feet
towards 130°, those taking
fall landing at a distance

Particles from 20,000 feet
towards 120° those taking
fall landing at a distancé

Particles from 40,000 feet
towards 110°, those taking-

Pés, Manitoba.

will fall
3 hours to
of 50 miles,

will fall
3:hours to

of. 50 miles,
Wwill fall

3 hours to fall

landing at a distance of 160 miles,

, Particles from 60,000 feet

towards 100°, those taking
fall 1anding at a distance

Particles from.§0,000 feet
towards 1109,
fall landing at a distance

those taking

will fall
3 hourS'to
of 90 miles,

will fall
3 hours to .
of 80 miles.

(The slant sign at beglnning 1ndlcates

that the data is estimated).:

000191




Documment disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur I'accés a I'information

13

16 .Figure 8 shows a sample plotting of UF data.

\

B
International Falls

Figure 8: Chart showing plotted Upper Air Fallout
Data over the Great lLakes and the northeastern
USA 1200Z, 1 Feb 1959, (300 mb flow indicated
by dashed lines),

17 The UF winds are derived from actual RAWIN observations
and the degree to which they will hold good will depend on the
constancy of the winds ispace-wise and time-wise, Considering UF
winds for a given station and for the 40,000 foot level, you can
expect the consecutive messages 12 hours apart to show a wind change
of more than 10 degrees on about three-quarters of occasions and to
show a wind change in 12 hours of more than 20 degrees on about half
the occasions., UF winds must therefore be employed with considerable
care, especially at some distance downwind and late in the period
between messages.
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18 Upper Air Charts, The winds at 5,000, 10,000, 18,000,

30,000 and 38,000 feet can be estimated by Met Officers using the

850, 700, 500, -300 and 200 mb. charts available to them over facsimile,
These winds can be used to derive a wind plot from the surface up to
gay ‘45 thousand, the wind for a particular level being weighted’
according to the thickness of the layer for which it is to be used

as the representative wind, The higher level charts may also be used
directly to provide an idea of fallout directions, Figure 8
illustrates how the 300mb contours (dashed lines} frequently parallel
the.fallout directions for particles starting at high altitudes

(e.g. 40, 60 and 80 thousand feet), Even whén wind plots are employed,
the upper wind air charts are a useful reference because of the ‘
indications they provide of bending in fallout patterns due to changes
in the directions of wind flow downstream from ground zero, The charts
can also be of assistance when interpolating between the UF winds of
two rawin stations,

19 Movement of High Cloud. The movement of high cloud will

- frequently be a good indication of the fallout directions for particles
starting at high levels, (See Figure 8 and compare the 40, 60, and 80 -
thousand foot fallout directions with the 300mb flow lines (contours),
High cloud movement (when visible) might be most useful as a check on
other information,

20 . ‘Climatology. For planning purposes, or occasions when no
other information is available, mean upper air charts can be useful,
Figure 9 is a chart of the annual vector mean effective winds for the
layer 0 to 55,000 feet over Canada. An interesting and important fact
to draw from this figure is that on the average, in eastern Canada,
fallout could be expected to extend about 100 miles downwind from
Ground Zero by H+ 3‘hours, and to extend about 200 miles downwind
from Ground Zero by H+6 hours, _
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Figure 9: Annmual vector mean effective winds 0-55000 feet, -

Bffect df Precipitation on Fallout.

21 ~ The possibility of precipitation occurring downwind from
the detdnation point must be taken into account in a fallout prediction,
Rain and snow .scavenger dust particles, radipcactive .or otherwise, .
out of the air, If the trajectories of fallout particles are through

. precipitating cloud the precipitation will bring the particles to
earth immediately below this cloud, This will have the following
effects on the final fallout pattern:

(a) there will be thot spots® of activity where the
#rain-out® or Msnow-out™ occurs,

(b) Jjust downwind from the ™hot spots® there may be
areas of relatively low activity, the fallout
particles which might have arrived in these areas
having been removed from the.air by
precipitation at t he "hot spots®,
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(¢) fallout may occur outside the danger sector predicted
on the basis of upper winds alone, (See Figure 10).

‘ahsd,s of '

feep v

L J

4 |

T o

16:‘ . ‘ {ful'jl&EB |

LA § vr T

) 7 et e
0 ‘ : l‘l.]l YL A
D

Presipitating sloud intercepts
fallout particles and deposits
‘them with the rain oy snow on
¢he ground below the cloud.’

Precipig;q{hg cloud between 10 and 20
_ ¢housand feet in region of “s"

P : -~ A

e ’

Qm,jectories of. e }
N particles faliing from ‘
N\— |

40,000 £ o
Yo Ao Q_5 1p 15 2p 25-

Seale (miles) -

Figure 10: Schematic diagram illustrating how 'rain-out " may
cause fallout outside the danger sector, Particles,
originating at 40,000 feet and descending through the.
20-10 thousand foot layer in the neighbourhood of ™S%
(which is outside the danger sector), find themselves
within precipitating cloud. Most of them are. caught
up by the precipitation (rain drops or snow flakes)
and are brought to ground below the cloud, The
fallout particles which would otherwise have reached
area "D have come to earth in the neighbourhood of
@5t and "D" experiences lower intensities than it
otherwise would,
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Time - Intensity - Dose Relationships

22 Once it was determined that a developing fallout patterh '

“threatened @n RCAF installation the question would arise locally as

to when the fallout would start to arrive, when it would end, what
the peak intensities would be, what dosages would be incurred, The
answers to these questions depend, of course, on the manner in which
the fallout pattern develops. Figures 11 and 12 illustrate the
calculated development of the fallout pattern from a given explosion
under markedly different wind conditions,

4

Knogs

60

WIND HODOGRAPH
(altitudes in thousands of feet)

Dose rates in|’
roet gens /hour

© Nantieal miles
Q 19 féép 39 4 50

Zero line eméends
another 65 ne mis

»H—

—

T —

ae—

Figure 11: Calculated fallout from a 1l MT surface
burst with a two-thirds fission yield
under a "high-wind" condition, (Figure
is taken from Reference (2), page 116.)
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‘Knots
1/2 hour
1 hour 2
s
2,000 ' ’ -
WIND HODOGRAPH
. 1,000 100 i
5 hours 500 50 (altitudes in thousands of feet)
200 20
0
b ~ Neutical miles
p_10 20 36 4 5p
6 hours —
- Pigure 12: Calculated fallout from 1 MT surface burst
' with a two-thirds fission yield under a
"low wind" condition, (Figure is taken
from Reference (2) page 117,
23 In regard to the timing of the fallout, rough answers can

be derived from the wind information, However, estimating in advance
what intensities and dosages will be experienced is a much more
difficult problem since the resulting radiation activity will be a
function not only of the winds and other meteorological factors but
also of all the non-meteorological factors which affect the character
of fallout (see para 3),. N

24 .. Time of arrival, From the wind plot, deductions may be
drawn regarding the approximate mean time of arrival of fallout
particles at locations down wind, Let us consider Figure 13, All
particles originating over ground zero at 40,000 ft will -fall out

- along the line AE, Of these, the ones landing at E will arrive &4
hours after they start to fall, that is, 4 hours after the detonation,
having been under the influence of the wind in the 40-30 thousand
foot layer for 1 hour, the wind of the 30-20 thousand foot layer for
1 hour, the wind of the 20-10 thousand foot layer for 1 hour and the

i
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wind of the 10-0 thousand foot layer for 1 hour, Another particle
gtarting from the same position at 40,000 feet but falling four

times as quickly will be under the influence of each wind for only

a quarter of an hour each and will land a quarter of the way along AE,
say at J, one hour after it started to:fall., Time marks can thus be
placed along EA corresponding to the arrival time of particles starting
from 40,000 over A, Similarly time marks can be ‘placed along the other
radial vectors, AB, AC, etc,, of the wind plot, Isochrones can then be
drawn joining points of the same fallout arrival times and will indicate
the downwind spread of the fallout in the hours To}lowing the explosion,

Mean,:ﬁﬁ /
Y /
/
/
/
/
B “4 hour
isochrone

. . isochrone

2 hour -

isochrone S o m
O P 1p 152 %

Scale § no mi,

isochrong

Figure 13: Wind plot with lines of mean time of arrival,
(The mean time of arrival of fallout at any
point within the danger sector indicated by
the wind plot can be estimated by reference
o to the isochrones, For example, the mean
| time of arrival of fallout at point R will be
| o : between H43 and H#4 hours,)
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25 As a result of the width of the nuclear cloud and.the
vertical wind shear, the fallout at a point will occur over a time
interval bracketing the mean time of arrival. The following example,
employing UF wind message 1nformat10n, illustrates this:

. iven:
(a) Detehatien occurs afﬂTorohto at H hours. .
(b) The euclear cloud'ﬁas a radius of ldiﬁilee.
(¢) The applicable.ﬁF wind message is as follows:
BUF 11006 20909 40814 60716'807'06
To Find;‘The approximate period of fallout at|Stn Trenton,

Reasoning. Trenton is, say, 90 miles from .Ground Zero on a
bearing of 070°, It lies in the’ fallout direction
for particles originating. 1n the 60-80 thousand
foot 1ayer

The leading edge of the cloud of 60 000 foot
particles will arrive first, and the trailing.
edge of the cloud of 80,000 foot particles
last. (See Figure 14.,) The first particles .
will travel 80 miles at 100 mph; the last
particles will travel 3 : R

110 miles at 60 mph,

- .73

- ucenclﬁgiOn: The period of fallout at Trenton can be
e expected to be from about H+2% hrs to
H+52 hours,

& few words of caution are in order concerning the above conclusion.

In the first place, if the wind information used was 10% in error
in regard to speeds then the timing would be out correspondingly.

In the secomd place if the 40,000 foot effective wind backed a
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1ittle (say about 10°) the fallout from 40,000 feet would land
at Trenton, and travelling at 1§Q mph, would arrive by about

E+1 hour 40 minutes.

UF #ind
BUF 11006 20909 L0814 60710 80706

Circle Xz
w Y:
w 2

© Figure 14

o102 3%
Seale (miles)

contains all particles reaching ground at H hours,

n " 80,000 foot particles reaching ground !
: . at H+3 hours,
" ™ 60,0000 * ®  reaching ground

at H+3 hours,

Employment of UF data to calculate approximate
period of fallout at a point down wind from a
nuclear detonation, In example, fallout would
be expected to occur at Trenton from the time
when the first of the 60,000 foot particles
arrived until the time when the last of the
80,000 foot particles arrived, i.e. between
about H+2§ hours and H#5%.hours, :
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26 The Intensity-Time Curve, If radiation intensity is
plotted against time on graph.paper the resulting line joining the
pointes is called an intensity-time curve, A recording dose-rate
meter will provide such a-graph automatically. However, if such
equipment is not available, the Ground Defence Officer can
construct the curve h1mse1f by plotting the local intensity
measurements against the t1mes of observation.

27 ‘ The rate of rise of radiation intensity at a station
subjected to fallout would depend on: :

(). the character of the nuclear detonation, (See para 3,)
(b) the meteorological conditions.

(c) . the station's location in the fallout field - that is
upon. the time required for fallout to arrive and upon
the distance of the station from the centre line of
the fallout pattern,

28 Before the arrival of fallout the radiation intensity would
be gzero, As.soon as fallout particles began to reach the station the
intensity would start to build-up, It would increase to a peak
gometime in the period during which the fallout was occurring,
starting to decrease when the decay rate exceeded the rate of
increase of intensity due to the arrival of additional fallout
particles, It is likely that the fallout would gradually diminish,
rather than cease abruptly. Its exact cessation time might be hard
to detect from the intensity time curve which rounds over smoothly
into & pure decay curve,

29 The build-up of dose-rate is not constant with time,
Rather it is found that the log dose~rate increasesnearly linearly
with the log time, giving a straight line approximately when loglog
paper is employed for plotting the intensity against time, Figures
15 and 16 illustrate a hypothetical intensity-time curve as plotted
on loglog paper and as. plotted on linear graph paper, :

30 [ Dose Determination. The dose received in intervals of
time after the start of fallout at a station can be determined - by the
following methods: - :

(a) by employing dose-meter readings°

(b) by graphing 1ntensity measurements against time on
linear graph paper and measuring the areas under
the curve corresponding to the desired intervals
of time, (See Figure 16),
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- . - Dosage calculation from-area under curve . -

#it . One square eguals 2,5¢ "l B 3 -
. Dose received between H+ ) and H+ 8,6 hours; equals approx 160r
Dose received between H+ L and H+18 hours; equals approx 860r

000203




Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a I'information

25
31 The measured intensiiy for a téme when fallout is complete
can be used in conjunction with the 1 function to calculate

intensitieg at later times and the accumilated dosage in between,

This procedure is not applicable, however, before fallout is complete,
and is partlculﬁr%y inapplicable for the intensity build-up period,
Forther, the t~ function can only provide an approximate idea of

the decay of activity since surface winds, rain or snow, and
decontamination activities can act to modify the picture. Therefore,
for the first day or so after the occurrence of fallout, if the
intensities are high, the determination of accumulated- dosé is best
based upon the graph of intensity readings or upon dosimeter
measurement s,

oical Information Applicable to Prediction

32 If it becomes necessary to make an assessment of a fallout
situation it will be necessary to know the location of burst and the
time of burst, If only this information and wind data are available,
little more can be expected of the fallout prediction than an idea
of the danger sector, For more precise prediction, additional
1nformation is essential, for example:

(a) conditions of burst (eg height, underlying surfacs,
etc,). :

(b) dimensions of nuclear cloud (eg height of top and of
base of mushroom, diameters of stem and mushroom),
This information would be useful when calculating
the danger sector, Also, as it provides an
indication of the yield, it would be useful in.
the selection of the appropriate idealized pattern,

(¢) radiation intensity and dosage reports downwind-from
detonation, BEarly reports would be useful for
confirming or modifying the fallout prediction,

They would provide for early delineation of the
actual radiation situation, Further, the radiation
éxperience of stations receiving early fallout might
be extrapolated to stations further downwind, with
appropriate adjustments for the greater distances
from Ground Zero, later times of arrival, different
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positions relative to the centre of the pattern,
changes in the winds, precipitation, etc,

(d) intelligence regarding enemy weapons (yiélds,
' fission fractions, conditions of detonation, ete,)..
gleaned from earlier detonations,

(e) any available information concerning the fallout
© patterns from previous detonations including areas’
affected: by significant dosages, peak inten81tles,
appearance of fallout particles, etc, )

~

Limltations and Uses of Fallout Predictlon

33 The simple danger sector, based as it is upon winds over
a point at a particular time, will hold good only to the extent that
the actual winds affecting the falling particles are the same as the
winds which were employed in the wind plot, It provides no
1ﬁformation as to the intensities of radiation within the fallout
area. - The idealized pattern method provides an idea of the area
which will be affected by particular intensities of radiation but
this will only be valid to the extent that the yield, detonation
conditions, winds, etc,, approach the criteria on which the ¥ideal®™
pattern is based, With both methods, subjective adjustment of the
prediction is required to take into account changes in the winds
after the detonation time and downstream from the explosion, Actual
radiatipn intensity data obtained from fixed instruments or from
ground or air monltoring ‘is essential for determining the actual
fallout pattern.

3& S Nevertheléss, despite limitations, fallout bredictions
can serve a number of useful purposes, for example they provide:

(a) in peacetime

(i) a conception of the possible extent of the
fallout danger (sectors, areas, distances
downwind, intensities),

(ii) a more thorough understanding of fallout by
showing the effects of the different factors
- on the resulting pattern; '

(iii) an indication of the relative vulnerability

of stations, in the event of a detonation at a
particular target;
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(b) in wartime,

(1) an indication of the likely direction of
fallout from a given detonation, thereby
reducing the area. which otherwise might
have to be monitored;

(11) information as to the relative fallout hazard
to different stgtions.

Cpnclusion

35 Fallout predictions can be expected to provide only rough
guidance in nuclear war, The values of the factors which together
determine the character of fallout will be, for the most part,
unknown, the meteorological information likely being the easiest
to. come by, Moreover, quite small changes in the winds could well
.spell the difference between an air base a few hours downwind
receiving either lethal concentrations of radioactive fallout or
no fallout at all,

36 . The appraisal of a fallout threat should not be allowed

to rest on a mere mechanical calculation of a danger sector or
1dealized pattern, . Instead, if nuclear detonations occur, then all
available resources of information, knowledge and judgment should be
brought to bear on the fallout problem in order to obtain a well
considered and full appreciatidn of the situation., The preliminary
prediction should be modified on the basis of the information on the
upper air maps, the occurrence of precipitation, the movement of ‘
weather systems, and so on, and should be revised as new information
becomes available by way of NUDET reports, radiation intensity
reports, pilot reports, GCI information, etc,

37 It is essential that Ground Defence Officers and
Meteorological Officers work closely together, combining each
other's specialist knowledge and experience, in order %o obtain
an appreciation of & developing fallout threat which is the best
possible in the light of the available information regarding the
detonation and the meteorological conditions,
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§963~108(VCAS)
TO ALL COMMANDS & 1 AIR DIV
Prediction of Radliological Fallout
1 The problem of providing RCAF units with a defence against

radiological fallout is eembered around the ability to predict and verify
the location and extent of the hazardous area, Vital air operations must
not be compromised because of a lack of knowledge of this phenomenon,

2 The attached paper represents the latest RCAF thinking on
fallout prediction, It is evident that a major influence on the fallout
event is the meteorological conditionywuich existg¢. Informstion on other
influences, such as the total energy yield, fission~fusion fraction, and
height of burst, may not be immediately available to the fallout forecaster,
3 In view of the importance of meteoroloéical information in
the prediction of radiocactive fallout, as well as iW the conduct of air
operations, it is obvious that the meteorological officers at RCAF stations
have vital roles in suoport of the continuance of essential air operations
and the protection of unit personnel throughout periods of fallout hazard.
To ensure maximum use of the meteorological‘facilities, the Senior
Meteorological Officer must be included in unit emergency defence planning
activitiés.

L Meteorological officers in conjunction with Ground Defence
officers, where available, will be responsible for providing Commanding
Officers with fallout forecasts, Unitg,both during exercises and actual
hostilities, will take fallout forecastis into consideration in the planning
of air operations. ORT and EDP exercises will include tests of station
meteoiological facilities, where available,

5 For units not having meteorological officer staflf, fallout

forecasts will, in general, be provided by designated RCAF meteorological

,oﬁA§ZZZL4u

a;ﬁﬁéeee,' Command HQs are to draft plans in this regard for coordination
with this HQ. As AMC does not have a Staff Officer Meteorology, the AFHQ

Meteorological Adviser will work diiectly with AMCHQ on this matter,
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2
Copres .
6 A—eapp&?;of the attached paper, "Fallout Prediction - RCAF#}

aQne) .
4= be ing forwarded under separate cover to Command HQs, attention

Staff Officers Meteorology, for distribution to &1l units concerned,

(DM Smith) AfV/M
for CAS

000209



DAirg

(Attention:

Erediction of Radiologioa]

Document disclosed under th

e Access to Information Act
Document divulgué en vertu de la Loi sur lacces g informati
$ 963-108(Damp X1D9152p)
MEMO RANDUNM
Mﬁ .
11 May s9

Mr Tuoker(s-é))

1 The attache
deletions/changes ete,
Attaoh

Fallout

5;9/_/','/ 000210

)



Document disclosed under the Access to Information Act
Document divulgué en vertu de la Loi sur 'accés a I'information

Y | alwr) 5963-108(VCAS )

' 11 hay 59
o / G @‘bf

Prediction of Radiological Fallout

.LO H.L‘. CO}“lu xl"d‘DD

1 The problem of providing RCAF units with a defence
ageinst radiological fallout is centered around the ability to
predict and verify the location znd e}:tenf: of the hazardous area,
Vital air operations must not be euwrbesidedmbocause of a lack of
knowledse of £ his phenomenon,

2 The attached naper ropresents the latest RCAF thinking
on fallout prediction. It is eVident that-t:e major influence
on the fallout event is the meteorlogical condltlont

which e;{is%
)thher influences, such as the £ ylcld loectich—an 2g of

burst, may not be im-wediately available to the m forecaster. .

? I_n‘ the vast full Qu:]valrl’t.a\tfe’“has not been made of the -~
/ , - .

& a /
¢ / motcor"' ogical facil 1t1r=s avail qb]/e on wmany RCM? statlons - not
l

]

/ /
j’”J W mly in the prz=dict/ion of £ 1L /t, ’out in emeyrency defence planning,
Lj 4
g

Vué(’/"‘y deployment p ans and ot,nf*r opgr-tions rcqulr
adv1c and assistance. | In ordeér to make L}leum se oi‘ these facilitiles
the ervices \off the metioroloz -ical olf‘flc rs on RCOAF its shoul’(d/bj

f/RC'F opesrations.

mctgorolo *ical

called upon iryall applichble spects
L lMeteorological officers in conjunction with Ground Defence
officers, where available, will be responsible for providing Commanding

Officers with fallout dpesnestiest Unltso% both during
TR o B
exerc:lses and a ctual hostilities, will -eemsdder fallout

W\.

“the plannlng of air a-e@e-eee operations, ORT and EDP exercises will

1nc1ude1 meteorologica 11}1bcro available.
N

Units nol having m‘te}oro'l_orrl ff ilities w:Lll evis
W / alternate means of obtaining f717 lout Dr’ocnootl atl"l’l‘S from the
> ,
),t) 0 ) ; /

\%

,*\ RCAF meteorological facility. ueteorologlcal o*‘flccrs snould be

j oﬁﬁg . enci:/r-éged to :a{ssist these un'/ts in devising methods angd technlcgf/

/ for

possing this/information est suited to 'Local conditions.

(Dif Smith)A/V /i

000211



’ ;'g‘ Document disclosed under the Access to Infarmation Act !
* i Document divulgué en vertu de la Loi sur I'acc SSB’@/z tizn 1
) i

g ‘
000212




Document disclosed under the Accgs o Information Act
” Document divulgué gﬁ/ﬁﬁﬁdf fa Loi sor ’Ac >S5 d’ B&formation

' o File Rot 5967-113-1(D/A0C/0)

DEPAR MENT OF NATIONAL DEFENCE
Royal Cenadian Air Force

8t Hubert Que

23 Apr 59
Chief of the Air Steff
Air Force Headquarters
Ottawa 4 Ont
Caloulation of Radioactive Fellout at ADC Bases
1 Air Defence Commend is conducting studies of operation

of fighter bases under oonditions of radivactive fallout, with the
two main objectives being

(a) to relate the level of radioactivity to the type
of operation that can be carried out, and

(b) to compere present and possible alternate bases
from the point of view of probability of serious
radiation levels from fallout,

2 As & result of e visit to NIHQ to seek information

on this subject it was learned that the Directorate of Weapon
Development at Army HQ heve made a number of caloulations of the
fallout produced by nuclear explosives over certain likely targets
in Canada end the Northern USA. The statistical pattern of high
altitude winds is teken into account as well as the decay of
radloactivity with time, The results are shown in two ways,

(a) contours on a map, indicating the number of
days per year on which the wind structure
would produce & total radiation dose of at
least a specified value as a result of a
nuclear explosion of specified size over
one of the likely targets

(b) a graph for a partiocular location in Canada,
showing the radiation dose that would be
delivered with a specified probability due
to nuclear explosions at certain places,

3 Since Army DWD have developed the method of compue
tation, and collected the necessary meteorologicel data, it is
suggested that DWD be approached and requested to meke similar
calculations for those airfields at which ADC do or might employ
fighter aircraft. Alternatively, they might provide the
meterial with which ADC could perform the calculations.

4 A description of the study desired is attached as
Appendix "A",

(Signed) (DAR Bradshaw) A/C

for AOC ADC
Encl.
(Min 2) DGO
1 Referred. CCps has not seen,
30 rpr (E Carter) FA
: Comord
6=6665

S qnan™
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CALCULATION OF RADIOACTIVE FALLOUT

AT CERTAIN CANADIAN AIRFIELDS

Appendix "A" to

ADC 8967=113-1( 3/A0C/0)

dated 23 Apr 59

The airfields at which the radiation dose is desired
are given bolow.

Comox, B.C.

Cold Leke, Alta,
Armstrong, Ont.
Kapuskasing, Ont.
North Bay, Ont.
Val 4'0Or, Que,
Uplends, Ont.
Casey, Quo.

St Hubert, Que.

Bagotville, Que.

Seven Islands, Que.

Chetham, EaB.
Dartmouth, N.S.
Goose Bay, Nfld.
Sydney, N«S.

Hearmon, N{ld.

(49.7 X,
(54.4 X,
(60,3 W,
(4545 N,
(4644 ¥,
(48,1 W,
(4643 W,
(47.9 W,
(4645 W,
(48,4 W,
(50.3 ¥,
(47.0 ¥,
(44,6 X,
(53.4 ¥,
(s6.1 W,

(4845 N,

124,9 W)
11043 W)
89.0 W)
82.5 W)
7944 W)
77,7 W)
7546 W)
741 W)
7544 W)
710 W)
8642 1)
655 W)
6344 W)
6045 W)
60.1 W)

5846 W)
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Appendix "A" to
ADC $967-113=1(D/A0C/H)
dated 23 Apr 59

2
2 LIST OF TARGETS

Canadien Cities

Victoria, BeCo )

Vanocouver, B.C. ) _

Winnipeg, Men. ) These are the ones used in
Hamilton, Ont. ) previous DWD studies, except
Toronto, Ont. ) thet Edmonton is omitted
Ottawa, Ont. ") because of the inclusion of
Montresl, Ques )} Nammo as a SAC base.

Quebec, Que. ) g

Halifax, N. S. )

United States Cities : '

Portland, Ore. ")

Seattle, Wash, )

Minneapolis«St Paul )

Milwaukee, Wise )

Chicago, 1Ill. ') Chosen by reason of large
Cincinatti, 0. ) population end proximity to
Detroit, Mich. *) the Canadian border =
Cleveland, O. )} eapproximmtely the same as
Pittsburg, Pa. ') the DWD 1ist.

Buffalo, N.Y. )

Philadelphia, Pa. ") :

New York, K.V )

Boston, Mass. )

Canadien Bases

Kemeo, Altae (53,7 N, 113.5 W) )

Cold Leke, Alta. (5444 N, 110,83 W)') '

Churehill, Men. (58,7 ¥, 94.1 W) ) SAC bases now or by 1961
Frobisher, N1T. (63,7, 68.6 W) ) -

Goose Bay, Nflde  (53.3 N, 60.4 W) )

Hermon, Nfld. (48,5 N, 5846 W) )

United States Rasges

Elmendorf, Al. (61,2 W, 149.9 W) )

Eielson, Al. (6446 N, 147.1 W) )

MoChord, Wash., (47.2 N, 122.5 W) )

Laerson, Wash. (47.2 N, 119.,3 W) )

Feirchild, Tash, (47.6 ¥, 117.6 W) ) ;

Malmstrom, Mon. (47.6 N, 11142 W) ) oy or nigsile bases now
Glasgow, Mon. (48.4 X, 106.5 W) ) or by 1961. end within 300 nm
Ellsworth, S.D. (44,2 N, 108.1 W) ) op F %002 0 o der.
Minot, M.D. (48,3 N, 1013 W) ) '

Grand Forks, N.De (47,9 N, 97.1 W) ) ,
R.1, Bonb, Wise (42.6 W, 88,0 W) ) o
Kel+ Sawyer, Mich, (4644 N, 87.4 W) ) L
Bunker Hill, Ind. (40.6 N, 86,1 W) ) #
Kinross, Mich (46,3 N, B4,5 W) )
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Appendix "A" to
ADC 8967-113=1(D/20C/0)
dated 23 Apr 59

3
United States Bases {eontinued)
WrightePatterson, O. (39.8 N, 84.1 W) )
¢linton County, O« (39.4 X, 83.8 W) )
Wurtsmith, Mich, (44.5 N, B3.4 W) )
Lookbourne, 0. (39.8 %, 82,8°W) ) _
Selfridge, Mich., (42,6 ¥, 82.8 W) ) SAC or missile bases now
Dover, Del. (39.1 N, 76.5 W) ) or by 1961, and within
Griffiss, N.¥. (43.2 W, 75.4 W) )} 300 nm of the Canadien
MoGuire, N.Y. (40,0 N, 7446 W) ) Ydorder.
Plattsburgh, N.Y. (44.7 N, 73.5 W) ) '
Westover, Mass. (42,2 Ny 72,56 W) )
Pease, N.H. (43.1 N, 70.8 W) )
Otis, Hass,. (41.7 K, T0.5.%) )
Brunswick, Me. (43.9 N, 69,9 W) )
Dow, Mo, (44.8 N, 68,8 W) )
Presque Isle, Mo, (46,7 N, 68,0 W) )
Loring, Ms. (46,9 W, 67.9 W) )

Representative Points for Nuclear Explosions Resulting from
Destruction of Bombers in Air Battle

(48 ¥, 85 W)
(49 N, 88 w) .
(49 ¥, 82 W)
(47 W, 78 W)
(49 N, 74 W)

3 A complets desoription of the assumed parameters are
required, e.gs

energy of explosion (fission yield or total yield?)

height of burst assumed

radiation expressed es dose rate or integrated dose ke
" (over what pericd?) . w
mathematical model of radiation buildup and decay

4 A contour map would be useful, but the presentation
most needed is for the individual bases listed, with the contrie
butions from the individual targets labelled so that it will be
possible to determine the effects in case only certain ones of
the targets recelive bombs,.
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17 Mar 59
CONFIDENTIAL

Residual Nuclear Dosage Maps

1. To assist in various aspects of planning, maps
have been prepared to show the probable number of days
per year that locations within Canada can expect to
receive dosages to infinity from residual nuclegr radia-
tion equal to or greater than 4500, 1500, 450 and 150R
(Roentgens) from ground burst 5M and 20M (fission yield)
nuclear weapons., These maps are identified by the
following code to avoid classifying them and thus limit
their use:

a, ASE 75 MAP mAn Dosage to infinity 4L500R from S5MT.

b o "B" - i n 1 lSOOR 7" SMT
C. nonw ] " o L50R " 5MT
d o "D" - T 1" n 150R 1" SMT
e, ngn " " " L]’SOOR " QOMT
fo npn " ¢4 " 15OOR n 201\4‘:[‘
D@DO g ngn o n " n L50R " SOMT
) h R "H?t - " " " lSOR " ZONH‘
(E)@%ié;;}J 2, The following assumptions have been made:
b a, The targets are those Canadian cities and
' contiguous locations in the US; which will
Cﬁg@d‘g probably be subjected to nuclear attack;
)
Ab/J i b. The general area of each target will be hit
\4, ;ﬁbpw} with a single weapon of the specified yield;
{ \ﬁ' c. All targets will be hit simultaneously, or
uNﬁ /Q within a very short period of time.
IN\ QD
QD W Aﬂﬁof To estimate the probable number of days per year
A W' that the fall-out centre line from any ohe target or target

complex may pass over a location,; the following was
calculated: :

. a, The vertically-averaged wind vectors for the
‘ whole year for the specific target areas; and

b, The distribution of the vertically-averaged
wind vectors around the target,

- .. /2

CONFIDENTIAL
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Lo The distribution of the fall-out centre line
around the target was considered, and isolines enclosing
the areas having dosages to 1nf1n1ty, equal to or greater
than a given number of days per year, were drawn and
expressed as probable days per year, The small circle
enclosing the target indicates 100% probability or 365
days per year.

56 " These maps are by their nature only suitable for
planning purposes., They must not be used to represent
fall-out patterns from specific events. Fall-out plots
(real or for training purposes) must be prepared from
current wind information which is available from the
Meteorological Branch, Department of Transport, on &
immediate request basis,

(SF Clark) (//

Lieutenant-General
Chief of the General Staff

DISEﬁIBUTION
Sets of Maps (under separate
' cover)
HQ Eastern Command 24 ‘
HQ Quebec Command 25
HQ Central Command 56

HQ Prairie Command
HQ Western Command
HQ NWHS
HQ Fort Churchill
CAJTC -
JABCS
NDC
CASC
CCO0s
CNS -
- CAS -
EMO
- RCM Police
CDRB
CJS
SA/CGS
AG
QMG 1
DSD :
DWD
DCD

Ki

A,
PO\

&E&Hmmwmww

N B DO 00 - b et
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Ref: CSC 1700-4(J7C), 14 Jan 58

Secretary
Joint "lanning Committee

Radiosctive Pallout Prediction -

.

1 fm the basis of RUAF planning during the paet year for the conduct
of operations under radioactive fallout conditions, i1t ieg nov poszible to state
Waf requiremsnts for meteorclogical information in supnort of fallout predict-
fon programmes,

2 In the event of & nuclear attack upon Horth Amsrica, the HCAF would
require advice, at all levels of Command, regarding the radicactive fallout
threat to RC.F gtations, Operationally, the best poseilble information in thls
regard would be required to keep Comsmenders informed on the fallout danger to
units, and the likelihood of having to implement plane for unit operations under
fallout conditione and Tor the deployment of fliying squadrons,

3 The unit meteorclogicnl officers would work with the pessive defence
of ficers in the determinmtion of the fullout danger td the unit, BSpeeifienlly,
the metesorological officers would be required to apply all pertinent meteorolo-
gical information to the reporte of nuclear detonations, ueing their judgment
with respect to temporal and spatial changes of upver air flov and the effects
of other meteorologicnl factors such as vrecipitation and frontal movements,

4 10AP forecast of "ices already have considersble data svuilable to
then off the meteorological telatyve and facsimile circuits which would assist '
thes in pro#iding service in the above ragard, However, in order to provide
the bogt possitle service, 1t would be necessary for this meteoroliogical suppyort

to include, in wertime:

(&) Pour %4WINS per day to at least 80,000 feet from esch
rawinsonde station in gouthern Canade and nortiern United
States, this expanded programme (from twvo ascents per day)
to commence with the igsue of the Tirst "red” or “yellow™
air defence warning,

(b) 5ffective wind dats four times per day from each rawinsonde
station in southarn Canada snd northern United States.

5 In view of the support which the HC.F may be called upom to provide
to Civil Defence, and to faciliitate coordination with Civil Defence in rsgard
to questions of evacustion of RCAF dependents, there would bs a requirement,
in wartime, for the #CiF¥ forecast offices to receive any routine effective vind
> forecaste (or other processed metsorological information) provided to Civil
Defence for fallout prediction purposes, o

6 To sxercise the empability of the iCaF forecast offices with respect
to thelr wartime role as on essential couponent of the "falliout operantions
organigation” of their respective stations, the follovwing informatisa will be
required routinely at these offices {5 vemcebime:

(a) Effective wind data from rewineonde stetions in southern
Canada aad northern United ‘“tates

(b) Any routins effective wind foreceste (or other processed
meteorologicel information) which may be provided to Civil

Defence for fallout prediction purpos

Wg‘mﬂgﬁ@%
TR, . LANE

HV TUCKER/FY (% Lane)

2 a

6659 ; #lr Cesmmodore,

Mcmmﬂ RCAF Menber

DAIRS/ See Joint Planning Com:ittee

Orig

Cire 000220
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5963-108
File Ref
RCAF
MINUTE SHEET
DARS
1l RCAF requirements for meteorological information

in support of fallout prediction programmes have become
clarified during the past year as a result of the consideration
which has been given to the conduct of operations under radio-
active fallout conditions.

2 Accordingly, a reply to the Secretary JFC query of
1/ Jan 58 on this subject (at F1a§ 1) has now been prepared,
and is attached at fly for CFlansl signature.

3 As it is understood that this subject is to be
discussed by the JFC Sub-Cte on Met Services for Defence at
its 1-59 meeting on 6 Feb 59, it is requested that the reply
be forwarded to the Secretary, JEC, by the end of this week,

if possible.

Mitchell) G/C
DAirS
6-6179

26 Jan 59

000221
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TUSHSECHEK, SEURETY CONF'D, RESTEHEEKES
File Ref: 5921-100 (DAPS)

MINUTE SHEET

(5) TO: DAirS

1 The main interest of DAPS in this matter is in
co=-ordinating the RCAF operational requirement with the
other services rather than in the actual development of

the operaticnal requiremente It is considered that some=
®) one in GOps sub=division should co-ordinate the development

of the requirement.
el

JsHeCo LeWiS) W/
for DAPS. :
(6-7633)

(6) p_gp_e/ @y
X

1 As we discussed, attached at fly is a draft RCAF reply
to the request of the Secretary JPC, dated 14 Jan 58, for a
statement of RCAF requirements for meteorological support in
the matter of radioactive fallout prediction.

2 Your comments on, and/or corcurrence in this draft are

requested, As the reply to Secretary JPC is long outstanding,
it ie desired to have the RCAF reply in his hands before the

end of this month, ’A&c/ea/‘éé;/&t—ﬂ’—“
/m/

HV Tucker)
DAirs/sb
6=6892

14 Jan 59

7. ‘;D_:?zes S /741 ,

C;Acar 4,:75{' (//d ff af§ /“J'

/é///f\é,

l
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RCAF

MINUTE SHEET |

Min (4)

DAPS

| 1 Mins (1) and (3) have been discussed with DGDO and it

| is agreed that a clear statement of RCAF operational requirement

i for radiation fallout prediction service must be developed as a

| pre-requisite to the planning of supporting Met services. Towards

| this end, it is suggested that a meeting of representatives of the
following Directorates be convened under your chairmanship: DADP,
DADO, DTRO, DMO, DGDO, DArmE, DMP, DGMS (Air) and DAirS. In view
of the fact that DGDO is currently committed to a firm schedule of
Command briefings on the subject of radiation fallout, it is
further suggested that the first meeting on this problem be called
for next Wednesday morning, 26 Feb, if at all possible. (It is
understood that DGDO will be absent from this HQ's on TD on 27 and
28 Feb and through all the following week.)

2 A capability for the provision of forecasts of the area
of radiation fallout can be developed in the RCAF Met offices

provided there is appropriate authorization for such a programme
based on a firm operational requirement.

DAirS
6-6179

20 Feb 58.
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€ SC=1700==~(DEDOY="
P (;3 )
~M-FM=-=R—fH~D--M
27 Jan 58

DAPS 7% D 4res — %.J‘ l/::»(’e/ﬁ
Radiocactive Fallout Prediction =
Service Recuirements
1 Reference is made to CSC 1700-4 (JPC) attached.
2 In order that fallout prediction is viewed in its right

perspective, it is felt that a few basiec facts should be reported,
The meteorological services cannot be expected to predict anything
other than a delineation of the general sectors in which the fall-
out would be most likely to occur, They cannot be expected to tell,
in an emergency where a given dose-rate contour would lie, As this
appears to be the extent of the meteorological forecasters ability
in an emergency, there is a need to ensure that frequent forecasts
are made and readily available to all RCAF Units, '

3 To further expand upon the limitation of fallout pre-
dictions 4in war (as opposed to tests where many of the uncertainties
of predictions can be removed), one must have a knowledge of the
following parameters?® wind structure, yield and height of burst, and
kind of surface, The yield and height of burst predominately deter-
mines the distribution of radioactivity and size of the cloud at time
of stabilization, and the gross distribution of radiocactivity in the
cloud,

3
L As the knowledge indicated in para,Z/will be in some cases
unkniown, it follows that the met, forecaster will be at a disadvantage
even though he may perform his computations graphically, by analog
computor or digital computor,

5 The prediction of fallout is essentially a kind of meteor-
ological prediction, and there is considerable_interest in the guestion
of what use can be made of a prediction of the fallout.distribution from
an atomic burst, At the risk of oversimplification of the case, the
7?335555§75§:;:me of the pertinent factors. Wind observations, now
almost invariably made with sounding balloons, give winds which are not
entirely representative of the winds which will affect the falling atomic
debris. This is because winds change with time and place, and because
wind observations, as all meteorologists recognize, are subject to a
certain amount of error,

é Forecast winds, by the same token, are usually even further
in error. A number of studies have been’made of this subject, For
example, a recent study indicates that mean vector errors in Z4=hr
forecasts range from about 60 per cent of the observed wind at middle
altitudes to over 70 per cent of the observed wind at 100 mb,

.01..2/
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4 It should be fairly evident from the above that there is

still a number of questions concerning fallout about which there is

still some uncertainty, Any fallout computation, even given perfect
information on the wind field, will have a degree of uncertainty on

which it is based,

8 With these factors in mind, it appears unlikely that a
weather forecaster, even given the computing aids which he would need
to compute a fallout pattern, could on short notice and in a time of
emergency give a detailed and reliable forecast of the close-in fall-
out, He could, with a fair degree of assurance, delineate the general
sections in which the fallout would be most likely to occur; but he
could not tell where a given dose-rate contour would lie, In an emer~
gency situation, the forecaster's problem is further complicated by
the fact that he may not have accurate knowledge of the height of
burst and fission yield of the weapon,

9 It must be emphasized, however, that the above statement
does not necessarily apply to the prediction of the fallout from a

test device, where many of the uncertainties mentioned can be removed,
Tt is possible, by the use of a special upper-air sounding network, to
obtain wind information over a limited area which is considerably more
reliable and current than that obtained from the routine upper~air net,
and which extends to a greater altitude, Moreover, there is usually
no doubt about the yield and burst height of the device during a test,
Thus, it is much more likely that an accurate forecast of the fallout
pattern can be made under the favorable conditions which exist during
a test, Even here, there remains a degree of uncertainty, as witnessed
by the fallout which occurred on some inhabited atolls during the 1954
tests in the Pacific - though this might have been forecast if there
had been the refined fallout computing-alds which exist today,

10 In consideration of the above, it is suggested that we use
’fhllout prediction_information only as a means of determining the pro-

bable areas_of_fallout, for this is as much_as_we_even_hope_to_get.

This information is required by all RCAF Units in order that a form

of template can be applied to the potential ground zero of a muclear
weapon, From this information rapid calculations can be made which

can assist a Commander in determining his future operational plan,

every 10,000 ft beginning at 5,000 ft extending as high as possible,
as a vector and speed at 6 hourly intervals,

i
iy
£ /g

/ﬂ/ll The following data is therefore required, winds aloft for

(A f Blake).S/T -f
DGDO—"

Attch: _A6-8228)
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IN REPLY PLEASE QUOTE |

no....0SC 1700-4 (JPC)

Bepartment of Hational Defence

CONFIDENTIAL
\ | "JOINT STAFF
AooREss REPLY To © JOINT PLANNING COMMITTEE
SHAIRMAN : '
CHIEFS OF STAFF,
OTTAWA.
14 Jan 58
(1)
Ob@bo/ d/,)J 3 Joint Planning Committee
(9" Radioactive Fall-out Prediction - *
Lw“} @0 w‘)'ﬁ Service Requirements
1 1. The e'nclééedletter’* on the above subject
&~ A vas received from the Secretary, Sub-Committee on
) 9/‘ Meteorological. Services for Defence.
\ 57 ‘
(/ M .bf;“lv : ’/) 20 I have been dlrected 1o request the Service
K Members to.state their requirements in accordance with
. 0”"> para 4 of the. above—mentioned letter.
b
’ [ 3. May thése requirements be forwarded to the
Secretary, JPC, please,
) > Newlands) Major,
o " Secretary, .
JCN/2-4972 /mr ~ .Joint Planning Committee.
DISTRIBUTTON
DGPO
ACNS (P)
C Plans I
DNPO
DMO & P
DAPS
DNPO SO(S)
DMO & P (MO-1)
= APS 2-1 .
External Affairs Rep. (Mr. Tremblay)
DRB Rep. (Dr. Petrie)
CJs
Sec. JPC
JPS (XA)
JPS
000226 —
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COPY CsSc 1700-4 (MET)
CONFIDENTTAL
17 Dec 57

Secretary, .
Joint Planning Commlttee

Radioactive Fall-out.. Prediction -

e ol e e et e ot e

Service Regulrements

1. . A month ago, Civil Defence requested that a number

. of papers, including one setting forth the meteorologlcal

- requirements of Civil. Defence, be placed before the JPC. The
meteorological . paper.was. referred by CJS directly to the JPC -
Sub-Cormittee on Météﬁrﬁlogical Services for Defence for study
of the military implications.

2. The. Meteorological Sub-Committee has reviewed thils
paper. As a result of this review Civil Defen¢e have been asked
to coordinateﬁtheif“reQQinements_diréctly with the civil’
meteorological asuthorities in the Department of Pransport in

~ order that full account may be teken of their capabilities .for
providing Civil Defence with service. A working group with -
Civil Defence, DRB and DOT representation has been set up and
4ts first meeting is being held on 18 Dec. It 1s anticipated
that a revised statement _of Ciyvil Defence requirements for
meteorological services will be submitted to the JPC in due course,
for consideration of the military implications.

3. When this revised statement is received, it is hoped
to prepare overall plans for the provision of the special type of
meteorological service required for fall-out prediction. To
accomplish this, it will be necessary to have, in addition to the
Civil Defence statement, a similar one from each of the Services
stating the operational requirement for a fall-out prediction
system and the related meteorological requirements.

ho It is therefore requested that JPC initiate actHon tg ‘: -
determine Service requirements for a radioactive fall-out g .
system and the supporting meteorological services that will be
required.

"sgd. (D. B. Kennedy)
Secretary
~ Sub-Committee on
Meteorological Services for Defence

DKB/2-3729/jc
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) o : ‘ IN REPLY PLEASE QUOTE
no... T8 1280=68 .
(STAFR)
: o Bepartment of National Befence .
CANADA. ;\,L 5 LR ROYAL CARADIAR TAVY o
o t,\\ Gttawa, 15 1J 1 D
AN
/7/ Ces 2 9 Tamiar 1958 ——
'\“ \‘ (\’\0%‘ ot /
NI s A ‘
\: N ‘“‘.\' / cap 15 1998
© &\ FUCLEAR EXPLOSION ARD PALL-DUT REPORTING /ﬁ-—/
l‘;l \ ) . "
@ ( ha'd to. D ﬁ/’g/
Reference {a) MCACTS 11400-36 dated 19 Pebruary). ~——-——"""" oy
ca X958 )=/ 7
o
’éa : Consideration 1s being given to esteblishing CTal -
a meclear explosion and fall-out reporting system in m?' I‘A
‘ 1

yex/zy Civil Defence organization and RCAF,ADC control centres

7 { Caneda, The proposed organization will be based on the ’ |
vhich vill pass infomsation to the Services. 33 am %/@

@ 7 ' 2e Thereforse, it is snggested that a requirement
= i1l exist for a two way teletype circuit between ¢h
o~ f‘) St, Hargaret®s ADCC and the interim laritime Headqaarters AS %r"/
/) ml in the Dockyard to ensble muclear fall-out information
C/ to be passed, It is intended that this circuit would ,w'””

23 / / also provide for air defence information to be pasged, M ¢lv
@)\ kel - Jufnccten L8 18 considered that this proposel would be an improve-  f W

Goren. 3o ment over the present arrangement deseribed in paragraph § )
°-"3%.0f the reference, vhereby St, largaret’s ADCC passes air W 0”’0?’ o
O \w defence information. to IHQ via RCAF Beaverbenk and GAEAS.;? A 2>
> _ >
W L ,’,},; 3. Your comments ere requested, Providing your *Y
. [ ' reply supports the suggested requirement, justification
(~/39 “:/’ 1, 5{/ for the proposed communication 1i should be inecluded.
{' , .
" Y ol
o TAVAL -SECHET /A;x -
X BARITINE COMMANDER ATLANTIC, A \\;:'
/ CGopy togs ﬁamormmsm /; @ ,w,a/:fj Q\
/ ;Ala M/ ‘

A
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TO ALL COMMANDS
Fallout Prodiotion
i A1) Communds are advised thet tils HQ 48 proe

cessing tae regquirement for a stendardiged fallout
prediction system as & matter of gome urgesoye. 1t is
antlieipated that the detalls of this systes will be availe
able early in the vew year, snd will be inoluded in the
now CAF on Atomie Nefence when publishe
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