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Tho changes indicated in the following piragraphs are to

bo incorporated into RCAF Pamphlet 176.

on KB tre & W WwW
9

10

Art 2.08 para (1) line 5. Change "divided" to "divide".

Table 2(c). Change "4,5000,000,000" to "4,500,000,000".

Art 2.13 para (1). Delete all comas.

Art 3.07 para (2), lino 8. Change "drom" to "from".

Art 3.18. Chango formula to read ResRy tt?

Art 3.19, first line. Chamjgo "radioaevity" to "radioactivity".

Art 4.03 +

(a) Fourth line, change "solidifices" to "solidifies" and

(b) Last line, add "from" aftor first "to".

| Art 4.07, second line. Change "its" to "is".

Art 4.09. In heading delete "Tost", and in first line of

paragraph change "burst" to "bursts",

12

12

13

Art 4,10, third line. Change "in" to "of", | q
Art 4412 para (1) first line. Dolcto "up" and "the rising".

Art 5.02

(a) Humber the existing para as para "(1)".

(b) In the second line of para (1) chance "of" to "or",

(ec) Add a now para (2) as follows:

"(2) RAWIN reports for levels 50,000 to 100,000

feet should be kept on file or plotted, for use in | [
preparing high level winds as required. Tuo useful

plotting techniques are described below.

(a) Propare ozalid charts on which columns, as shown

"an Fig 5(a)(4), have boen marked above each RAWIN

Station. Tho dircction and wind speed can then

bo plotted opposite the appropriate levels.
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Distinguishing colours may be used for each set

of observations, if it is 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."

(a) Add a new Fig 5(a}(4) 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 comha

"ode |

(o) Add new paras (3) to (11) as follows:

"(3) The fallout wind forecasts prepared for Nations]

Survival purposes provide winds for 6000 foot layers. | |

These winds may be used to prepare a wind plot in a :

similar manner to that deseribed in (1) above. It

should be noted, however, that each vector in the wind |

plot represents the distance which a particle that takes

one hour to fall through the layer, would travel.

Where 10,000 foot layer winds were 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."

"(4) Winds at ths constant pressure chart levels can |

also be used in the preparation of the wind plot by. 1

using the procedures described below. In this method |

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).

(5) Table 5(a)(4i) gives the following information;

(2) the constant pressure chart levels for which

winds would be available,

‘(b) the layer which each wind could be assumed

to represent,

(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 layer).

man et

Chowk tovel (apy | c30 | 700 509 300 200 1.00 50 | 30

Layor roprosented {0-7,000| 7-12,000| 13+25,0c9 | 25-35,000 | $598,000 | <5~50, 000 | 60-75, 000 | 753,000

hickesso of layor | 7000 | 600d ecco 1060 x0000 «| «asooo | isco 10000

‘A justront Factor | 7 .6 1.2 1 1 | us | a5 1

Table 5(a)(i) + Wind Layers and ind Adjustment Factors

(6) A typical set of winds is given below in Table

5(a) (4).

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 290 10

50 mbs _ 360 10

30 mbs 090 «610

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

..t 000006
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multiply the wind speeds by the adjustment factors.

The adjusted wind speeds (distances to be used for the

_ vector lengths when preparing the wind plot) for the

above winds are given below in Table 5(a)(iii).

Wind Speed Times Adjustment
Layer . Wind Adjustment Factor Factor (Vector Length)

4.

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 4 50.

35-45,000" 280 30 1 30

45.60,000' 290 10 1.5 8

-60=75,000" 360 10 15 15

75=85,000! 090 10 4 40

Table 5(a)(ii4) + Adjusted Fallout Winds
Giving Vector Lengths .

(8) Wind forecasts for levels above 30 mbs are not

being prepared for National Survival purposes, The 30

mb winds (75-85,000) can either be assumed to represent

the wind in any higher levels that are required, or if

desired winds for these levels may be forecast from the.

actual wind data available in the forecast office. An

adjustment factor of 1 should be used for each additional

10,000 foot layer that is plotted.

(9). The wind plot is prepared in the usual manner |

using the wind directions and the adjusted wind speeds:

(the wind speed times the adjustment factor). Points

on the plot representing the top of each layor should

be labelled as follows: 7, 13, 25.35, 45, 60, 75 |

and 85 ote. A typical wind plot is shown in Fig

5(£)(4).
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(10) After the wind plot has been completed the

_ points at which the even 10,000 foot levels will

occur ,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 the assumption of a constant rate of fall of 10,000

feet an hour and that the tim of fall from any level

is obtained by dividing the height of the level by

10,000."

(6) Add now Fig 5(£)(4) 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 n(e)n as "(b)", |

18 Art 5.11. Add new paras (5) (6) (7) and (8) as follows.

| "(5) Fallout originating upwind of GZ is carried downwind as

it falis. It is therefore unlikely in moderate or strong |

winds, that there would be any radioactivity upwind of G2

other than that:

(a) resulting from neutron activity (range about

1,100 yds from the fireball);

() thrown out by the explosion; or

(c) carried out by the base surge (underground or

undorwater burst).

(6) The possibility of fallout occurring upwind of GZ

may be ostimated by plotting the area of landing of various

particles. Approximations, as to the distribution of fallout

particles at the time of stabilization of the cloud and as

to the rate of fall of particles that may be used for this

purpose, are listed below.
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(a) The largest particles, 1000 microns in diameter,

are concentrated in ths top of the stem. They

fill 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 a rate of 10,000 feet in about 10 minutes.

(c) Particles at the cloud edge are not likely to

exceed 250 microns in diameter. Particles this

size 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).

* (e) On the 2/3 stem height effective wind line plot

a circle of stem radius at a distance dowmwind

of GZ 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 radius at a distance downwind of OZ

equal to the product of the effective wind

speed along this line and the time of fall

of 1000 micron particles from cloud bottom

eee 7
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(44) of 4 cloud.radius ata distance downwind

of G2 equal to the product of the effective

wind speed along this line and the time of

fall of 500 micron particles from cloud . |

| ‘ bottom height , | . |

(444) of cloud radius at a distance downwind of |

Gé@ equal to the product of the effective

wind speed along this line and the time of

fall of 250 micron particles from cloud

bottom height.

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

and cloud bottom height in a typical example are shown in

Fig 5(g) (4). in this caso the Frobability of fallout

-upuind ofGZ would be renote."

19 . Art Sell. Add a new diagram Fig 5(g)(4). (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

confidence, the precise radiation intensities that would

result from a nuclear burst. However, if ranges of values,

which are reasonable in the light of current information at

the time of the burst, 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 omergency 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) determining the ‘downwind extont of fallout that

would give selected radiation dose rates, along

the line of maximum radiation intensity;

(4) drawing approximate radiation dose rate contours;
, 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 - tim

graphs.

(7) If there is a uniform variation of effective wind

lines with height fron 2/3 stem height to the top of the

cloud, the maximum radiation intensity on the ground could

be expected to. occur along 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 top of

the cloud.

(8) Should the variation in effective wind lines with

height not be uniform, so that some of the effective wind

lines are either crowded together or overlap, then the line

of maximum intensity may not coincide with ths 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 othervise

have been expected. In such cases the line of maximum

intensity would have to be adjusted accordingly. In Fig |

5(g)(4i) the 1/3 base to top of cloud level is at 70,000

feet 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 ts shown

an Fig 5(g) (44) « 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. |

(bo) In the column "Reported Value" enter the reported

values for any nuclear cloud or burst parameters

that have been reported for the particular burst.

000011
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(c)

(a)

(e)

(f)

(g)

(h)
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On the basis of the reported parameters and

Figs 5(h) 5(3) 5(i)"and 5(m) calculate the
remaining values and complete the "Value Used*

colum,. For the calculation of the downwind

distance see para ii below.

On the basis of Art 5.21(a) make a prudently

pessimistic estimate of the maximum yield

probable and prudently optimistic estimate of

the minimum yield probable and enter these

values in the appropriate space under "Probable

Range of Values",

In a similar manner based on art 5.21(b) make a

prudently pessimistic and prudently optimistic

estimate of the FY/TY and enter these values in

the appropriate spaces.

In a similar manner based on art 5.21(c) make a

prudently pessimistic estimate of the lowest

probable height of burst ani a prudently

optimistic estimte of the highest probable

height of burst and enter these valves in the

appropriate spaces,

On the basis of the values entered in the

pessimistic and optimistic estimate columns

calculate the remainder of the items and

complete these colums. For the calculation

of the downwind distances see Para 11 below.

Enter a reasonable figure in the space for the

"probable error in the location of GZ" and

complete the "area in which GZ located".

Estimates of the downwind extent of various radiation

doses within the danger sector, based on the estimated or

asSumed nuclear burst ani nuclear cloud parameters, should

be made using the procedures described below. This method

provides a means of ostimating the downwind distance, along

the line of miximum 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;

(o) 100R in the first 4 hours after the onset of

fallout;

(c) 200R in the first two hours after the onset

of fallout; and |

(a) 4OOR in the first hour or 800K in the first 2

hours after the onset of fallout.

(11) To determine the dowmwind extent of the radiation

| dose contours proceed as follows:

(a) Determine the effective wind speed in miles an

“hour. This is obtained by dividing the distance

“4n statute miles from GZ to ths point on the

wind plot corresponding to the cloud base |

ss hedght, by the time of fall. Tho time of fall

is determined by dividing the height of the

base of the cloud by the rate of fall on which

the wind plot was based. Accordingly, where the

fallout wind plot has been prepared 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

_ Fothod).

ae oil
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(bo) Determine the downsind extent of total dose of

100R in the first four hours after the onset of

fallout along the line of maximum radiation

intensity as follars.

(4)

(44)

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 the nomogram Fig

5(3) (Dowmwind Extent of the Zone of

Innediate Operational Concern). To do

this lay a hairline through the values for

yield and effective wind speed ani read

off the valuo for "Downwind Distance".

If the burst is not on the surface, determine

the "height of burst (HOB) adjustment

factor" using the yield and 503 with the

appropriate "HOB Adjustment Factor"

nomogram. (Fig 5(k) or 5(1) depending on

“whether the yield is loss than or greater

than 100KT). To do this lay a hairline

through the value for the yield and height

of burst in the nomogram and read off the

HOB adjustment factor. The 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

Pamphlet 99).

eoel2
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(444) 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 Factor nomogram (Fig 5(m))".

To do this lay a hairline through the

| values for yield and FY/TY ratio in the

nomogram and read off the value for the.

FY/TY adjustment factor, The distance

| | obtained in (4) or (44) is then miltiplied

by this factor.

(c) The downyind extent of the contour for a total

dose of 20R in the first 6 hours after the onset ©

of fallout along the line of maximum radiation

intensity can be obtained. by multiplying the

distance obtained in (b) by 2.

(a4) The downwind extent of the contour for a total

dose of 200R in the first two hours after the

onset of fallout is obtained by dividing the

“distance obtained in (b) by 2; and

(e) the downwind extent of the contour for a total

dose of 400R in the first hour after the onset

of fallout or 800R in the first two hours after

the onset of fallout can be obtained by dividing

the distance obtained in (da) by 2.

(42) ' It should be noted, particularly with regard to the

contours for 200 and 4HOOR doses, that estimation of the |

probable doses is complicated by the fact that the radiation

intensities are changing rapidly in the period under con-

sideration because:

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

ee el3
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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 determined in paras (7) amd (9).

(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 into consideration the place of

landing of particles as discussed in Art 5.11 para (7).

A typical pattern is shown in Fig 5(m)(4i).

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

on the fallout prediction plot. By interpolation a rough

estimate should be made of the radiation dose to be

expected at the station over the appropriate interval of

time. From this information the dose rates at specific

times can be Calculated using a radiac calculator.

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

prepared on squared paper as follows:

(a) Select appropriate seales for time and for

intensity along the base and the side of tho

graph respectively.

(b) Along the time scale indicate H-hour, the

forecast tims of beginning and the forecast

time of ending of fallout,

(c) Estimate the peak radiation intensity and plot

‘this valuo at an appropriate time interval

before tho ending of fallout.

(d) Estimate the intensity at H + each successive

hour and plot these values,

cool
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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 the calculations and

the assumption as to. the nature of the radioactive

particles, actually applied to the burst in

question. A typical expected radiation intensity

curve 4s shown in Fig 5(m)(44).

(17) In view of the significant errors that my exist in

the reported yield, ostimated FY/TY ratio and the reported

height of burst, values for the radiation intensities at

the station should also be computed using the parameters

under both the pessimistic and optimistic estimate colums

| in the fallout prediction parameter shsot Fig 5(g)(444).
These values should then be used to prepare curves for the

pessimistic and the optimistic radiation intensity values

at the station. Typical curves are shown in Fig 5(m)(ii)

as maximum intensities expected and minimum intensities

expected. The range of values represented by these curves

“may then be used in briefing those concerned on the expected

radiation intensities,

(18) Actual radiation intensity reports should be plotted

on the radiation intensity—tims graph as received. A typical

actual intensity curve is also shom 4in Fig 5(m)(44).

(19) Study of the range of values which would normally

appear on the "Fallout Prediction Parancter 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. Nevertheless, use

of the above techniques should permit a rational preliminary

appraisal of the fallout situation and should provide a

framevork into which the measurements of radiation

000017
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(20) ‘It 4s 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

fallout from more than one burst, the contribution from

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

total dose over a particular period, can be estimated

independently and the results totalled to arrive at .

their combined offect.

(22) It must be remenbered thats

| (a) forecast contours aro merely a first approwimation.

to the probable radiation intensities;

_ fb) the radiation intensities, obtained using the

| |contours, are‘ directly related to the valuos

used for; .

(4) the assumed yield of the xeapon,

(44) the assumed fission-fusion fraction, and

(444) the estimated hoight of burst; and

(c) where RCAF personnel are to be briefed on

intensities, the values used for the above

variables shall be stressed and the effects of

errors in them shall be pointed out."

21 Art 5.13, add a now Figs 5(g)(i4), 5(g) (444), 5(m) (4) and

5(m) (a4). .

22 ' Delete Figs 5(k) and 5(1) and add new Figs 5(k) and 5(1).

23 - Art 5.44 para (1)(a) line 3. After "fall" add "as in the

National Survival Hethod",.

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

and replace by "perpendicular".

se 016
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25 Art 5.14 para (1)(c) lines 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 a 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 located. These lapsed

times are the added to H-hour to get the time of arrival

and ending of fallout. |

(4) More 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

actual 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

‘4% 4s 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 stem

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

.for any level above tuo 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

radius from the station. Accordingly, to determine the

lapsed times between the detonation and beginning 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) masuring the

distances parallel to rather than along tho effective wind

-000019
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line for each level of intorest. Tine of beginning will

be H-hour plus the shortest lapsed time to arrival and

timo of ending will be H-hour plus the longest lapsed tims

to ending. . .

(5) An additional method for determining the timo of

arrival of fallout is given in Art 6.04 Para (1)(f)(v)."

(6) An empirical mothod of estimating time to peak

intensity and time to ending of fallout based on test
explosions makes use of the following formulas;

| Tp = % X Ta, and

Te - 5a (Ta)? where;

Tp = Tine from H-hour to peak intensity,

Ta = Time fron H-hour to arrival of fallout, andu

To = Time from H-hour to cessation of fallout.

The above formulas show fallout occurring for long periods

and could be expected to give best results relatively closs

to GZ and in Light wind situations that is,in situations

similar to test conditions. They may not give a good

forecast in moderate or high winds, at larger distances

downwind or where the wind shear is such that fallout will -

only reach the station from a thin layer of the cloud or

sten. | .

Art 5.14, Delete Fig 5(n) and replace with new Fig 5(n).

Art 5.15 para 1(b). Change comma before "or" to semi colon.

Art 5.15 para (2). Add a new sentence as follows:

"While this would affect the distribution of fallout within

tho danger sector, it would not significantly affect the

width of tho danger sector."

2018
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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 procedures.

(a) Step 1. Determine the freezing level and extent

of the rain area for the time of arrival of

Ypraout.
(b) Sten2. On a squared paper overlay, determine

the danger sector at the freezing level. To do

this prepare effective wind lines for the layer

extending from the freezing level to the top of

the nuclear cloud. This can be done using either

the particle path mothod (Art 5.04) or the wind

plot method (Art 5.07). If the wind plot method

4s used, begin the wind plot with tho layer

beginning a
abexe ,the freozing level. If tho 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 mitiplied by a factor (the

munmber of thousands of feet from the freezing

level to the next 10,000 foot level). Do not

omit to add the strips ono cloud radius wide

when completing the danger sector at the

freezing level. A quicker method of determingng

the danger sector at the freezing level is as

follous.

(1) Mark on the wind plot the point corresponding

to the height of the freozing level.

(43) Place an overlay, on which north-south

orientation lines have been marked, over

the wind plot and label the above point

for the freezing level as the new GZ,

000021
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plot draw the outside effective wind lines

for the layer from 2/3 stem height to cloud

top (the outside effective wind lincs vill

not necessarily be for the same levels as |

_4n the surface danger sector}, Then complete ~

the danger sector in the usual manner using ©

the new GZ and new effective wind lines.

(c) Step 3. Move the werlay 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, unless the winds are very strong

between the freezing level and tha ground,

thot portion oF the precipttetwn Gres thet wo within the
rainout will occur within, this-boundesy. Using \ danger sed

at the

the rainout area, it may be possible to estimte

(4) the “hot spots" where rainout will add to level
the general fallout, and |

(44) the areas of low activity where fallout.

vould have beon more intense had 4t not

been rained out upwind,

Art 5.15 Para 5. Delete sub-para (b) and relabel sub-

as (b). |

Art 5.15. Delete Fig 5(o) and woplaco with now Fig 50).

Art 5.15. Delete paras (6) and (7) in entirety and add a

(6) as follous: |

"(6) Where rain is originating in a cumculonimbus cloud, .

large rapidly falling drops. can occur considerably above

the freezing level. Rainout due to large raindrops or had

from 20,000 or 30,000 feet can be dealt with in a similar

manner, to that described above for rain, by determining the

danger sector at 20,000, 30,000 or other appropriate level,

In such cases it may be advisable to give consideration

to the damwind displacement of the rain or hail as it

falls from the level selected."

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 follows:

While the capability to prepare UF Wind messages

has been retained by the individual RAWIN stations, _

for use if required in an emergency, the preparation

of the reports by these stations has beon discontinued.

UF wind messages for stations in US and adjacent areas

in Canada are prepared by numereial weather prediction

methods in the US and are distributed over the American

weather teletype networks,

36 Art 5.17, Fig 5(r). Separate the two groups 61009 and

©

-/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 (a). Delete clause (4) in entirety

s

and roplace by:

| "(4) Preliminary reports of a nuclear detonation may

only indicate that a large, medium or small burst

has taken place. In this event the yield may be

assumed to be as follows:

Large over 1 HT

Medium 100KT to 1 NT

Small under 100 KT

39 Art 6.03. Add a new para "(4)" as follows:

"(4) Consideration is nov being given by the Army to the

use of winds at the constant pressure chart levels for

National Survival fallout prediction purposes. Where thoy

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

level as heretofore, The layers for which each of the

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

ers
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300 mbs

200 mbs
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30 mbs
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Layers for Which Wind is Used

0-6 ,000!

6-12 ,000'

12+18,000 and 18~24,000

2430,000 and 30-36 ,000

36~42,000 and 42-48 ,000

48.54,000 and 5460,000

60-66,000 and 66.~72,000

72..78,000, 78-84,000
84-90,000 and 90-96,000 ete.

Table 6(a)(4) -~ Layers for Which Constant Pressure
Wings are Plotted"

Art 6.04 para (2). Add brackets to para nurber.

Art 6.04. Add a new Fig 6(b)(4).

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

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

the following method is used to estimate the possibility

of fallout occurring upwind of GZ.

(a) Use the yield in nomogram Fig 6(b)(4) (Contour

\ : .

Radii for Upwind Contamination Estimate) to

determine the radius distances for an 80 percent

FY/TY weapon for;

(4)

(43)

(444)

(iv)

Blast damage "A" ring (nearly total

destruction),

100R an hour at Hti,

10R an hour at Htl, 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).

eeeee
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(c) Delineate the upwind semi-circle by drawing the

crosswind axis through GZ at right angles to the

fallout sector bisector,

(a) Draw in the "A" (nearly total destruction)

ring using GZ as centre,

(e) Select a point on the sector bisector a distance

dosmwind from GZ equal to 0.4 times the effective

“wind speed (0.4 hours is assumed to be the

minimum time to the onset of fallout upwind of GZ),

(£) Draw ares in the upwind semicircle for those

portions of the three 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."

43 Art 6.04 Para "(3). Change para number to "(4)",

ah. Art 6.04, Delete existing Fig 6(c) ami add mew Fig 6(c).

4S Art 6.05. Fig 6(c). ‘Change "12 knots" to "12 mph".

46 Art 6.05 para 3(b). Change "doinsind” to read "dowmrind".

47 Art 7.03 para 4; |

(a) Add a new sub-para (a) as follows:

"(a) Step 1. Estimate the nuclear detonation and

nuclear cloud parameters in accordance with

Art 5.13 para 11(b)(444)".

(o) Add a new sub-para (b) as follows:

"(b) Step2. Estimate the wind flow,”

(c) Sub-para (a), change the original sub-para "(a)" to

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

eee2d
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Sub-para (b), change tho number of the original

sub-para "(b)" to sub-para "(a)" and "Step 2"

to "Step 4".

Add a new sub-para (e) as follows:

"(o) Step. kstimte the upyini extent of fallout

in accordance with Art 5.11 para 7".

Change the original sub-para "(d)" to "(£)" and

"Step yr to "Stop 6".

Change the original sub-para "(¢)" to sub-para "(g)" |

and "Step 3” to "Step_2" and add "(this step is

optional)". | .

Change the original sub-para "(0)" to sub-para "(h)*

and "Step 5" to "Step 8". and delete tho wards

“or snouout" «

Change the original sub-para (£) to sub~para "(KH)"

and "Stop 6" to "Step 9".

Change the original sub-para "(f)" to sub-para

"(ic)" and "Sten 2" to "Step 10".

Change the original sub-para "(h)" to sub-para "(i)"

and "Step 8" to "Sten 14". .
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SEGRET

. §969-108(DAirs)

Ottawa 4, Ontario

21 Feb 63

Ref your A461 dated 8 Feb

Air Officer Commanding

Air Defence Command

RCAF Stn St Hubert

PQ

Plan for the Provision of Fallout Advice

Ls 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 Ottava Sector HQ

moves to Morth Bay, the requirements at Stn Edgar would be

met by the provisions of the introductory paragraph.

2 A number of additional amendments will be required
when 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 one month before
each of the changes are to become effective.

lense
(WC Klassen) ¥/C

for CAS

. 000043
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TO CANAIRHED

BT

SECRET Aséi & 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 SYRACUS— SECTOR HQ IN COLUMN A AND STN

EDGAR IN COOLUMN B

BT uk
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$969-108(DAirs)

Ottawa hy Ont

S Feb 63

Ref Your $969-100-8(CStaff0) dated 30 Oct 62

° Our £969-108 (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
lot Having a Meteorolopical- Nuclear [efence Team ‘

L Arrangements have now been finalized with the
Camands for the provision of fallout prediction advice
to those RCAF formations which de not have a meteorolopical-
nuclear defence tear. It is planned that these arrangenents
will be incorporated into the RCAF EDP. However, as it is
anticipated that there may be seme delay before the next LDP
amendment is promulgated, it is considered cesirable to
provide advance information on the agreed arranperents to
the Cormands.

2 The peneral arrangements for the provision of fallcut
prediction advice for PCAF formations are shown at Appendix "A",

Yeur S629-108(A0C) d 14 lec iC Klassen) w/c

for CAS

TC-Ycur £903 100-2 (CStaff0) 12 Cct
Attach , a3 1 eo

ATC-Cur SO09-108(CCps ec

Your 9099=103(L/ACC) ad 20 Lec 62

ANC~ Your S9u9-100(CSD) d 3 Oct 62
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SEGRE!
APPENDIX "A"

TOs S969-108(DAirSs)

& Fade 6>

GENERAL ARRANGEMENTS FOR THE PROVISION OF
FALLOUT ADVICE TO RCAF FORMATIONS

At stations having a Metecrologicad-Nuclear Defence
(Met=NWDef) 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

capability, 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 . . Ms

(b) NORAD formations 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
advice o

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) tjme when fallout is expected to begin,

(c) 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 cammand 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 PA"

PLAN FOR THE PROVISION OF FALLOUT ADVICE

Column (a) below lists the RCAF and a number 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 formations as listed in column (b).

(a)
FORMATIONS WITH FALLOUT

PREDICTION CAPABILITY

(b)

FRMATIONS TO BE RR OVIDED

WITH FALLOUT ADVICE BY

DESIGNATED FORMATIONS IN(a)

AFHQ (Ottawa)
(Supported by Uplands Met Section)

AEAFHQ (Trenton)
(Supported by Trenton Met Section)

ADCHQ (NNRHQ)

Ottawa ADS

(Whem Met-NDef team is operational)

Bangor ADS

Goose NORAD Sector

Boston ADS

Sault Ste Marie ADS

Duluth ADC

. Ottawa ADS and stations for

. which Ottawa ADS is respon-

' sible (until Met-NDef team
- is operational)

- Stn Parent
- Stn Senneterre’
. Stn Falconbridge

- Stn Foymount

- Stn Mont Apica

- Stn Moosonee

- Stn Ramore

- Stn Chibougamau

- Stn La Macaza

- Stn Sydney

/ Stn St Margarets

- Stn Moisie

. Stn St Sylvestre

' Stn Beaverbank

' Stn Lac St Denis

- Stn Gander

_ Stn Barrington

_ Stn Pagwa

- Stn Armstrong
_ Stn Sioux Lookout
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(a)
FORMATIONS WITH FALLOUT

PREDICTION CAPABILITY

_ ithe i

Grand Forks ADS

Spokane ADS

Seattle ADS

Stn Uplands

Stn St Hubert

Stn Bagotville

Stn Chatham

Stn Cold Lake

MACHQ (Halifax)
(Supported by Command Weather

Office, CANCCMARLANT)

AEMACHQ (Mt Uniacke)

Stn Greenwood

Stn Summerside

Stn Canox

Stn Torbay

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

AMCHQ (Rockcliffe)
(Supported by Rockeliffe Met Section)

Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’accés a l'information

(b)
FORMATIONS TO BE PROVIDED

WITH FALLOUT ADVICE BY

‘DESIGNATED FORMATIONS IN (a)
Dovahinwteh

> Stn Beausejour

Stn Saskatoon Mtn *
- Stn Kamloops

' Stn Baldy Hughes

Stn Puntzi Mtn

Stn Holberg

- AFHQ

1l We (Aux) Montreal
(Deploys to Three Rivers)

Stn St Jean”

11 TSU Montreal

— 4014 MU (Aux) Quebec

5 SD Moncton

19 We (Aux) Vancouver
(Deploys to Cassidy)

- Stn Vancouver . ,
|
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(a)
FORMATIONS WITH FALLOUT

PREDICTION CAPABILITY

Document disclosed under the Access to Information Act
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(b)
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 Namao

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 canponent)

Stn Goose Bay

(Supported by DOT Met Office).

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

AETCHQ (Rivers)
( Supported by Rivers Met Section)

Stn Centralia

NIMC Ottawa —

Stn Downsview

Stn Camp Borden’

' (Until Camp Borden-Met-NDef
team is operational)

12 TSU Weston

1 SD Downsview

14 We (Aux) Toronto
(Until 14 We (Aux) deploys to
Camp Borden)

18 Wg (Aux) Edmonton
(Until 18 We (Aux). ‘deploys 4 to
Penhold)

7 SD Lancaster Park

CJATC Rivers

. Stn Clinton

. Stn Hamilton

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

| 4004 MU (Aux) London
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(a)
FORMATIONS WITH FALLOUT
PREDICTION CAPABILITY
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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 team is operational) -

23 Wg (Aux) Saskatoon

30 Wg (Aux) Calgary
(Deploys to Penhold)

Stn Calgary

17 We (aux) Winnipeg
(Until 17 We (Aux) deploys
to Gimli)
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DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

TRENTON Ont

| Jo Dec 62 2360

Ref Your 8969-108(COps) 3 Dec 62 o wen as

Llyterred 1a A nesqncaenes j
Chief of the Air Staff DEC, 2 1982

Air Force Headquarters og go etd "|

Department of National Defence | file Al. oT Ee |
Ottawa 4 Ont cf : Chg’d to...... ORO }

. A ey, J }- G2
Nuclear Fallout Advice for RCAF Stations Not —

Having a Meteorological/Nuclear Defence Team

1 This Command is in agreement with the suggestion to

amalgamate the CJATC Rivers Nuclear Intelligence Staff with

the TC SOND upon the move of TC EHQ to Rivers.

2 As you know, the ATC EDP requires 435 Sqn 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 organization developed at CJATC

Rivers and that this single agency should provide, on a priority

system to be determined, nuclear information to any one of the

organizations deployed to Rivers during an emergency.

Q ela

(GJJ Edwards) G/C
for AOC ATC

ee.

000052! G32 (REv. 8-57)
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Our file ref... DUCRET soegeenteseacegeeeeue
$969-108 (AOC)

DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

Office of the Air Officer Commanding,

Air Defence CommandCANADA
: 2 3 5 3 St. Hubert, Que.

e t

Ref Your $969-108(COps)} 30 Nov 62 . i DEC Ibe
Our $969-108(A0C) 8 Nov 62,
Our §096-105-6(A0C) 8 Nov 62

MLE eS
Refert ne wh

Chief of the Air Staff 
nee 19 1962

Air Force Headquarters 
: eC 1G

| rile wo LOL %
4 

t,

Department of National Defence meeenemne

Ottawa 4 Ont

Meteorological and Nuclear Defence Service

Ottawa NORAD Sector HQ

Your referenced letter requests clarification on:1

ye (a) The arrangements for providing Ottawa NORAD Sector |

eax Vy! with fallout advice.
‘ cv (b) The requirement for meteorological staff for the

\@r NNRHQ ALCOP at Edgar.

vit’ e,
In respect to fallout advice, the Nuclear Defence staff¥

wy of ADCHQ could not move to Ottawa Sector HQ at Edgar in an emergency. _

\ The officers comprising this staff are required to augment the NNRHQ |

il #2 yettie Staff in an emergency. However, as stated in paragraph 2 of

6) | ae f; yw reference 2, the Sector Commander has assigned an officer of his head-
I; / 7 arters to fulfill the fallout prediction function. Since his ap-

Aff i pointment, this officer has become acquainted with his duties through
. ve > participation in Region and Sector exercises. Also, he will soon c¢

be attend a course at the Joint NBC School, Camp Borden. The procedures

by : used by Ottawa Sector HQ te provide fallout advice to stations are
yp

x Xy" described in Annex J to NNR Air Defence Plan 1-62,
o@®2 iw? There would be a requirement for a meteorological staff at

~

Ae ae the NNRHQ ALCOP at Edgar in war until the CC/DC is formed at North

| ih Bay. As indicated in the DND Emergency Plan for Meteorological

if Services, a meteorological officer from Station St Hubert would be

|? available for this purpose. However, the ADCHQ Meteorological

Officer is a member of the NNRHQ Battle Staff; consequently, as

Ws ) pointed out in our reference 3, he would not be available for the
Yo ar ALCOP. BbmebtT would becemaudied

fs af “ LLb ew w ZefF
AND PASSER TO. | yy Cc JES 000055

vooen
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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

war-assignment to the NNRHQ ALCOP in place of the ADC Meteorological

Officer.
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te SECRET
a IN REPLY PLEASE QUOTE

No 9969-108 (SOOP)

Department of National Befence

CANADA Ropal Canadian Air Force 2 3 5 1

Chief of the Air Staff

Air Force Headquarters

Department of National Defence

Ottawa 4 Ont

NBCW - Fallout Prediction add

Fallout Advice to Stations and Units of Other Commands TM

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.

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

oa is assumed that Station Uplands would provide fall-
je out advice to the group remaining in Ottawa. How-

eh . ever, when the NDO approached the AFHQ/AU, he could
pt 4 ; : .
jdm ' w find no person concerned with this matter. Conse-

ype pod quently, it is requested | that this headquarters be

pu ae AU informed of the aFHQ“?éSfonsible for this function
J-- whe BS 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-

Oe: ration of an early NORAD Defence Readiness Condition.

el a, 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,

of 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.

Y of o \Y for AOC ADC

RCAF G32 000061
SO0OM-12-53 (7880)
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SECRET

DEPARTMENT OF NATIONAL DEFENCE |

Royal Canadian Air Force |

|

St Hubert PQ

14 Dec 62

Commanding Officer

RCAF Station Uplands Ont

RCAF Station St Tubert PQ

RCAF Station Bagotville PQ

RCAF Station Chatham NB

NBCW = Fallout Prediction

Fallout 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

that provided by the National Survival Nuclear Detonation and Fallout

Reporting System (NDFRS). In part this is true. However, a study of
the NDFRS shows that an RCAF station with Meteorologigal and Nuclear

Defence personnel most likely would have more precise.data on which to

. Pase their fallout prediction. Also, the NDFRS is designed primarily
to provide an area Army Commander with information over the whole of

ee wide area of responsibility. An RCAF Commander, on the other hand,
would be concerned only with the probability of fallout over a relatively

|

Ref Our A332 16 Nov 62

small area. For these reasons, the RCAF has not adopted NDFRS Fallout

.
.Warnings as the primary source of fallout’ information. They should be

used only as required in the overall assessment of the likely fallout

picture.

5 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

the information that would be required by the assisted stations or the

form in which it is to be transmitted, This headquarters has requested.

AFHQ to provide this information, As an interim measure, ADC stations

should plan to provide fallout advice in two forms, depending on the role

of the recipient, as follows:

(a) Local Fallout Prediction. This report should include:
|-

NAS (i) The time at which fallout is expected to arrive
at the station.

(44) The time a peak radiation intensity is expected

to occur.

(iii) Qualitative advice as to the likely intensity

of the radiation.

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

“ oe /2

000062
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(vo) Area Fallout Prediction. This report should

include;

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

fallout.

(ii) Cloud radius

(441) Bearings. of effective winds over the area.

(iv) Qualitative 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.

PA winedet) s/L
for AOC ADC

000063
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DEPARTMENT OF NATIONAL DEFENCE

MINUTE SHEET

REMARKS

To be signed in full showing Appointment, Telephone Number & Date
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Pe

Ottama, Ontario

3 December 1962

Reference your 5096-108(D/AGC) dated 31 cet 62
our S969-108(COps) dated 25 Sep 62

Aix Officer Commanding

Air Transport Command
RCAF Stn Trenton Ont

Huclear Fallout.

- 94 5

Agwies for BCAY Stations

bef ke al: Ks x4

i It is now planned that the arrangements, for the provision
of fallout advice to formtions wiichleek a fallout prediction
capability, will be incorporated inte the HCA EDP. The reconeerdations
contained in your above-referenced letter will be incloded except

for those cases where they refer to formations located on stations
whieh have a fallout prediction capability as these formitions will
reeeive fallout advices fromthe station on which they are located.

2 with regard to GJATC Rivers, the ACC TC has indicated that
the TC SOND will be an essential part of the TC ENG staff. The TC
SONDwill bave « primary responsibility for providing advice to the

Control Centre Commander at TC Ed, on nuclear aspects of operations,

which will include an appreciation of the falicut threat to Rivers.

Tae A TC has indieated that it would, therefore, be preferable for
TC ZHQ to be showm as fallout advice to CJATO Rivers from

the time of TC Ey activation (on Simple Alert). 1 EiQ wuld of
7 Gourse be supported by the Aivers MetSection, whieh would provide

DAir any fallout advice that may be required until such time as the Tc
kHQ contingent arrives.

Copies to: 3 Your concurrence in the arvangewents outlined in para 2

‘ (2) is requested. ‘

oye 5a : ORIGINAL SIGNED BY
mearG L, J, BIRCHALL A/C
Orig
Cire (ld Biroball) a/¢
File—— for CAS

000066
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Ottawa, Ontario
30 Novenber 1962

Ref your 969-108(A0C) dated & Now 62

t

one Met Officer will move from each of ADCHYand Stn St Hubertto |
Sdgar in an emergency.

2 AS the plans for Magar myhave undergone changes sime

eee awould

ee (b) the requirement for meteorological staff at Bdgar,
ra ORIGINAL SIGNED BY
— L, J, BIRCHALL A/G

_ . Copies to: Id Birehall) a/ca ' fox CAS af
Care
oe

COps (2)
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FM CANAIRTRAIN v7) BD 9s

TO CANAIRHED |“ 49\ 0°

BT

SECRET ND&S 21 NOV

OUR S963-100-7¢(CSTAFFO) 12 OCT PD REQUEST EXPEDITE REPLY TO OUR |

RECOMMENDATION PARA 4 REF LETTER CONCERNING PROVISION OF NUCLEAR
FALLOUT 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 SERVICE AS FOLLOWS QUOTE IN

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

mT Dare OMTUSS yiOL requir sd.
21/4945Z Bae , avoly or Relsence 7 an .

.< Mnclassiigd bel l-i¢

“¢ As only 2 Wor fljinre 000070
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SECRET

Our file ref......3096~1,03(D/A0C)

DEPARTMENT OF NATIONAL DEFENCE

CANADA ROYAL CANADIAN AIR FORCE

Trenton of

Si Oct 6 5 3 0 9

Referred te Ye 75
Ref your S969=108(COps) Dated 25 Sep 62 yor YER |

Fiie ase LiF. Lh | }
Chief of the Air Staff Chea to. | DA cececsseses .

Air Force Headquarters Leen soar wade
Department of National Defence me lg r C 2
Ottawa 4 Ontario

Nuclear Fallout Advice for RCAF Stations

Not Having a Meteorological - Nuclear Defence Team )

1 Details of the arrangements for the provision of fallout |

advice to units which lack a meteorological - nuclear defence team }

have been examined. In general this Commend concurs with the bd 4 |
errangements, with the following observations being provided. pn nn? }

RL It is noted that no provision is made in Appendix Bt B to /
your-letter for the support of 4007 MU(Aux) Ottawa,~4004 MU( aux)

~. London, ~14 Wing(Aux) Toronto, Cassidy - British Columbia and Three~ yy
Rivers - Quebec. These units and ATC deployment bases are -de-

tailed in para 2 of my letter S096-103(D/A0C) dated 6 Jun 62, 7 se Cat

These units and bases should be provided with fallout edvice by

Uplands, Centralia, Trenton, Comox and Bagotville respectively.

3 It is improbable that communications facilities in the

event of a nuclear strike would permit the transmission of advice

between Namao and Whitehorse. In such @ case Unit NBECW personnel

at Whitehorse should be able to produce nuclear fallout advice

with the support of DOT meteorological personnel at that Station.
Otherwise it is reasonable to expect Namao to provide the nece-

ssary support.

4 The support provided by Trenton to Downsview should be in

keeping with the broad policy outlined in your letter S969-108

(COps) dated 22 Mey 62. "That information to be passed to adjacent

formations should be restricted to the minimum thet will meet their

requirements.* Since Downsview has Nuclear Defence personnel ese

tablished, they should be capable of providing Unit Prediction with

the informetion made aveileble to them and Trenton's support should

consist of the provision of amended meteorological information and

advice on request.

| eiole
(GJJ Edwards) G/C.

2 for AOC ATC

yi!
ni ey oe ik
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ECRET
IN REPLY PLEASE QUOTE:

No $963-100~7(CStaff0)

OG
-. £290

Department of National Defence —,
Referredic COOLS...

CANADA Ropal Canadian Air Force net 2% 198?

File ww Af #6 IALOF
¢ Winnipeg Man ey
i: 12 Oct 62} Crea * Le bese eeetetee:

Ref Your S$969-108(COps) 25 Sep 62 Wl Of 2

Chief of the Air Staff

Air Force Headquarters

Department of National Defence

Ottawa 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 Meteorological -

Nuclear Defence team support are satisfactory with the exception of

pine arrangements made for CJATC Rivers.

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 4

‘provide 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.

4 ' It is recommended therefore, that Appendix "B" to your

referenced letter be amended as follows: ;

RCAF G-32)

800M-12 53 (7680)

Stations Unit Providing Service

Receiving Advice Advice Provided Remarks

Stn Rivers TCEHQ As required From time of

TCEHQ activation

ae (on Simple Alert)

WVerner) A/C
or AOC TC .

000079
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Our file ref....: SECRET. sesttsasetsecesaeeseaees
$969-108( AOC)

~.

DEPARTMENT OF NATIONAL DEFENCE .
Ne

ROYAL CANADIAN AIR FORCE

Office of the Air Officer Commanding,

CANADA Air Defence Command
St. Hubert, Que.

Ref Your $969-108(COps) 29 Oct 62 rw Bone LOM LOG nertervonrer
° Referred ta \L.E.48. .

Chief of the Air Staff nov 9 196?

Air Force Headquarters oo PEG - vot
Department of National Defence File aNG OA Live ciethcesanesueat be

Ottawa 4 Ont Cha'd to... OfOinco

NBCY - Fallout Prediction

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 ADC

installations which do not have a fallout prediction capability.

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

have fallout prediction support provided to non-ADC formations as

outlined in Appendix B of your letter.

The footnote to Appendix A of your letter indicates that

you are of the opinion that this headquarters plans to move a Meteo-

rological-Nuclear staff to Ottawa NORAD Sector HQ in an emergency

while it is located at Edgar. This would not be the case as this

command would not have the personnel available. Fallout prediction
NA reat reece

information for stations in this sector would be passed through the
~

i aah

. sector HQ from NNRHQ. The sector commander has assigned an officer
nl

of his staff to hendle the reporting function. This officer is fa-

oe

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 will remain

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

hoped that this explanation of the fallout warning procedure for

4X Ottawa NORAD Sector will be of interest to your headquarters.

Hh.

‘(MM Hendrick) A/V/tt

: j- , {- AOG ADC

Wy - . ar )

v4 \ 000083 |
{ u
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Our fle re8969-100-8.. (CSTAFFO)

i Referred ta on CFS.

1 NOV 188?
ROYAL CANADIAN AIR FORCE 1 File Nu 7O% “LOS

CANADA ( }

30 ‘Oot 62

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.

Oo \ pir batler

5.

A

. oY (JD McCallum )G/C
Vw #wv for AOC MAC

Uy 000085
RCAF G32 (REVs 8-87) 7830—21-801-—6021
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=z 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
tan : 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",

iC Won ron Sas <8- erdunodad rsd-
S.

Ry NY 0 -

000086
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/ Sas 108( Cops)

Ottawa, Ontario

29 October 1962

Ref Cur %9969-105(COps) dated 22 ay é2
Your 5969-105(CStaff0) dated 22
Our S969-108(COps) dated 25 Sep 62
Your 3969-10&CStaffo) dated 15 Get

dir Officer Commanding.

‘ix Defence Commard,

NCAP Stn St Hubert, PG.

&

i It is regretted that a misunderstanding has arisen

between our headquarters comerning the arrangements for the

provision of fallout warnings to those ADC units which lack their

own fallout prediction capability. owever, it is believed that

agreement can readily be reached on this matter.

2 Tais headquarters is in complete agreement with your
desire to avoid duplication of effort in the faliout prediction

field. Our concern is to ensure that all ACAP formations that

de not have Heteorological-liuclear Defence teans will have access
to fallout warnings. It is agreed that, in tiw case of such

formations in ADO, it would be best to use the HCHAD system as

the primary souree of £falioct information. in feet, in the

Ottawa AUS the NGAAD and ROAF fallout warning systems naturally

terge Into one.

3 Accordingly, a Statement, in keeping with the provisions

of Amex Jto ADNAG 1.61, has been prepared and is inciuded at
Appendix A. This statement liste the AbC stations which do not

have their own fallout prediction capability ana which would require

euch information from ean outside source, and iniicates the

formations wikeh would provide this advice. A statement of the
ACAP formations outside of ALC, which becauss of their location

could best be supportedin this regard by an ADC station, is
included at Appendia 8. /

iy it is requested that Appendices A and & to this letter
be examined and thet you confirm aS scon o@ possible that: ©

(a) Appendix A is an accurate representation of your

reconmuenmiations on the subject, ana toat

(ob) you will arrange to provide fallout prediction
support to designated noneill formations as listed

ow Ye. at Appendix be

5 Upen receipt of your confirmation, action will be taken to

nave the ACC MiC cancel any arrangements which be nas mde for the

provision of fallout warning services to Stns Seaverdank and
Carrington.

\

ORIGINAL SIGNED BY

/ hid, BIRCHALL’ A/6B

| (id Bawehell) a/c
for CaS

Att.

\ : 000087



_ Document disclosed under the Access toInformation Act

Document divulgué en vertu de !a Loi sur l’accés a l'information

ADVICE FROVIGED BY RAGARES

Ottawa ALG *

Bangor ADS

Goose NORAD Sector

Bosten ADS

Syracuse ADS

Sault Ste Marie AUS

Duluth ADS

Grand Forks Abo

Minot ApS

Great Falls Abs

Spokane

Seattle avs

ugmas: = *

Parent :

Faleonmrlige

Poymount

Mont Apica

Moosones

Ramore _

Chibougamau

la Magaza
St Sylvestre

Lac St Denis

Syatvey
St Margarets

Holsie

St Sylvestre

Heaverbank

Lae St Denis

Arms trong

Sioux Lookout

Seausejour -

Gypsumville

Dana

Yorkton

Alsaak

Penhold

Saskatoon Mtn

Baldy Hughes

Funteli Btn

iolberg

Unit Prediction **
a e

a u

# n

® ®

* #

* tt

” "

" 8

t a

® #

#

* ®

" *

” e

* «

# n

" 8

# %

# o

t a

a ®

Ps ®

8 ¥

a e

8

rr) Fa

8 ®

* tt

# ci

2 e

8

td

® 8

Until the CoWu0 forecast office commences operation at North bay next
( year, the Meteorological and Suclear Defence staff which would move to

: Edgar in an emergency, would give the latter station a fallout
prediction capability with respect to toe Ottawa Ae

** VPallout warnings provided in accordance with fara 3ea(1)(b) of
Annex J to ADNAC 1-61 will meet the requirement for unit prediction.

OBE exrour

|

Operational 1 Dec62
After Ottaws ADS

saged

After Ottawa ADS
Saged

Untih Ottawa ADS

Saged

Until Ottawa ADS
3 '

Activated Sep 63

Activated Nar 63

Activated Aug 63

Activated Hay 63

Agtivated Mar 63

000088
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SUPPORT PROVIDED BY | FORMATION RACHIVING SUPPORT | SERVICE PROVIDED [REMARKS

Uplands APR Unit Prediction

ami additional

Support as

required

St Hubert 41 Wg(4ux) Hontreal Unit Prediction { Deploys to Three
a kivers

Stn St Jean 2 i“

11 TSU Montreal * -

Bagotville 4O14 MU( Aux) Quebeo " .

Chatham 5 Sb Koncton e *
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CANADA Rapal Canadian Air Force art 16 1862

| Sho

(i \" before the NORAD system. The two ADC installations not assigned to ‘
pe NORAD ~ Stations St Hubert and Cold Lake - have a Meteorological-~ rd

iy Nuclear Defence Team as a primary source of fallout information. du \
Vv

wof’ “oe lw
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2, 2 § 9 IN REPLY PLEASE QUOTE

No SECRET. Fes gta s gp wenn cneae cen reaenet en emeneee: and
"S969~108 (CStaffo) |

ef

: 4
Department of National Defenc Relerred to le Si

File hud GBP ANG Scns

Crag gS ah
Ref Our $969-108(CStaffo) 22 Jun 62 15 OCT 1962 / hd, (2

Your S969-108(Cops) 22 May 62

Your $969-108(Cops) 25 Sep 62

Chief of the Air Staff

Air Force Headquarters

Department of National Defence

Ottawa ) Ont ( )

NBCW - Fallout Prediction
Fallout Advice to ADC Installation

1 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 i
caused the misunderstanding. ua i

a

2 Whether they have a fallout prediction capability or not, iw
all ADC installations would have in war two sources of fallout infor-

mation. Those installations assigned to NORAD would have their NORAD 8

- 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-
x

® formation for these installations is the Canadian Army Nuclear Deto-
po ( nation and Fallout Reporting System (NDFRS). The details of this ya”

ph fP latter system are given in the "NSAWS Operating Instructions and
Procedures" published by Army Headquarters in July, 1962, AlthoughMy the NDFRS may duplicate to a certain extent the NORAD reports, the

vA of information in the event NORAD communications were disrupted by _en~. Jo00
emy action. Also, because the NDFRS consists of over 200 reporting

fof” ji Oo - 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, wt

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,
fe

\ 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 Mp!

not be precluded completely. However, they should be used only on a *

contingent basis in the event of disruption of both NORAD and NDFRS

hy communications. [In this case, the onus would be on the ADC installa-

Ne 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-

|r tact the nearest Navy or Army establishment with this capability
| instead of an RCAF station. prrerRENCED LETTER PLATED ON

’ 5/76
Rear et MIEI 1.E 5.04. 10,3744 000093fete

800M-12-53 (7880) .
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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
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DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

Ottawa Ont

3 Oct 62

Ref Our S969-100(CSD) 14 Jun 62

Your $969-108(GOps) 25 Sep 62 Referred ‘n. COfK.....

act os 106?
Chief of the Air Staff LER -(08
Air Force Headquarters File Ne. “SB 169
Department of National Defence ! JOttawa Ontario Chg'd 0. Dey’:

W/O) 6.2
Nuclear Fallout Advice for RCAF Stations

Not having a MeteorologicalNuclear 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 ANC

REFERENCED LETTER PACED ON

AELGLIALE,...10,e, 7
AND PASSED Teena feet 

v

wy
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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.

Ws ooneed
(WC Klassen) W/C

DAirs

25 Sep 62

000098
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5969-108( COps)

| Ottawa, Ontario
25 Septeuber 1962

Ref our 3969~108(COps) dated 22 May G2

your S69-108(CStaffO) dated 22 Jun 62

fir Officer Commanding,
Air Defence Command, =

RCAF Sta St Hebert, Pu

uelear Fallout Advice for Stations

i The ROAP commanmis have indicated their requirements for
osoistense in the cattar of the provision of nuclear falloutadvice

to toeir units which do not have a Meteorological-iuciear Defence

team, It is now desired to atainagreement from the coumarie for
the provision of such advice as may be required.

2 it should be noted that station Meteorclogical-—liucloar

befence teams are reeponsible for the provision of nuclear fallout |

advice to all units on their station, intiuding loiger unite,
ihcsrempecdine gest ness css ssh ch A ogamaede ene drepg
nents are in existence for the provision of fallout advice to
these units,

3 This 2. notesami agrees to the need for tim ALC
Neteorologicel-liuclear Defeme tesms to give priority to the air
battle requirements as inmileated in Para 2 of yor abov eapeferenced
letter.

4 4o MACH does not have a forecast office it is felt that

your requirewents for fallout prediction support to Stn darrington

and Stn Seaverbank could best be mot by Maritime Comarndier Atientic .
Hit. Accordingly, MaGHy bas been requested to erramge with the _ ;

Yaritime Commander Atlantic for this support. —

5 Details of the arrangenents for the provision of fallout
advice to wiite woich laek Heteoruiog ical-iiuclear Defence team ; &

support aml in whieh ADC would be concerned are included at — ar dae
appendices A and &. It 46 requested that these arrangements be a
i ee ee eo 4

’ this i by 19 Get 62.

Cer Ud Biresell) Afé

on ee
Copies to: =
COpa (2)
DA4rS

DNDO
Orig (2)
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St Dubert

Uplands

Bagotwille —

Chathess

Googe (AiG)

North Bay

Foyment

”
4 Wel aux) hontreal
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lindt Predietion

Unit i rediction

Unit fredietion

Unit Predietion

Unit... Pedietion

Unit Prediction

Unit Predietioa

Penhold Groat Falls aos Unit Prediction

Baldy Sughes Seattle ADS Unit Prediction

Puntes, Mtn Seattle ABS ‘|Unit Pradietion

* Service provided in atecordance with NOIAU procedures,

Activated Sep 63.

‘Activated Kar 63

AQtivated Aug 63

Activated May 63

Agtivated Mar 63

000101



*‘Beaverbark and Sqn barrington. it is felt that toe Maritime Commander >

by 19 Get bee =
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G76H~108( Ops)

SECRET

hef our 4969-108(C0ps) dated 22 May 62
your Al7O dated26 dun 62

ir Officer Commanding,

Haritime Aix Communi,

HmLifax, Rede

a The RCAF commands have indicated their requiresente far
assletentce in the matter of the provision of nuclear fallout advice
te their unite enich de not mwe a Metecrological-liuclear Defence
teame it is now desired to obtein agreement from tne comands for
the provision of such advice as may be required.

2 It showld be noted tout station Meteorclogical-liuclear
Defence teams are responsible for te: provision of nuclear fallout
advice to all units on their station, including loiger units.
Stations should review their bOrs to ensure that adequate arrange-

nents exe in exiotence for the provision of fallout advice to
these units.

3 AS Stu Torbay has neither « nuclear defence specialist
nor professional meteorological staff, arrangements will be required
for the provision of fallout advice to this unit untilsuehtime as
{ts Meteorological-limlear beferee team is operational. in adiition
AS nas raised a requirwmunt for’fallout prediction support to Stn

Atlantic Gis would be in the best position to mest these requirements.

Accordingly, it is requested that you request the Maritime Commanier
Atlantic to assume the responsibility for passing unit type predictions

to Stn Torbay, until suen tine as the Torbay Meteorolog ical-luclear
Geferse team is operstional amd to Stn Seaverbank end Stn Barrington. |

4 Details of the arrangements for the provision of fallout
advice to units which lack Meteorclogicel-luclear Vefence team
suppert ami in whieh MAC would be cencermned are included at
Appemiices A, GB ami ©. It is requested that your,coments or

eoncurrence with these plans amd the details of the arrangenents

wade with the Maritime Comunder Atiantic be forwarded to this 4.

(0 Bireball) a/c
for GAS

000102
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STATION UNL TO WHICH © SERVICE
PROVIDIAG aDwics ADVICE IS PAW IDED PROVIGED REMA RES

Comox Stn Vareouver Unit Predicti sre

19 We(4ux) Versouver] Unit Prediction] Deploys to Cassidy
Stn Holberg Unit Predisti
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RECEIVING ADVICE | ADVICE PROVIDED FEMA RES

Torbay Maritime Comander Unit Predietiion | Gats Torbay Het ~—
: Atbantic HD Team is

Headquarters operational
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RCAF STATION

Stn Torbay Until Torbay Ket-luclear

befente team is operational
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Ottawa, Ontarlo

. 25 September 1962

Ref our S969-108(COps) dated 22 Hay 62

| Four 3963-100-7(CStaffO) dated 18 Jun 62

Air Officer Commanding»

Training Comand, —

RCAF Stn Winnipeg, .

westwin, Manitoba.

i The HOAP commands have indicated thaolr requirements for

assistance in the matter of tas provision of nuclear fallout advice
to their units waich do not have a Heteorological-Nuclear Deferme
team, it is now desired to obtain agreement from the commands for

the provision of such advice 25 tay be required. :

2 it should be moted that station Hetecrecloglegl-livclear
poewne teams are responsible far the provision of nuclear fallout

@ to all units on their station, inelwding loiger wmite.
jouw theirs SDPs to ensure that adequate arrarge-

wovision of falieut advice to

gmt CoAtC Riversdoes not have a Nuclear

vefense officer. noe it is sugested tat the IC Sump
participate with the Rivers venior Meteorological Offieerin the
preparation of advice on the fallout tareat to this station. |

& it is felt that advice in the form of unit faliout

predictions would meet the miniaum requiremunts of Stns Clinton,
Camp Borden ami Ot Jean. This wold =e pee with the service

to be provided other ‘Sinilar units.

5 Details of tie arrangements for the provision of fallout
advice to unite whieh lack Meteorclogical-liuclear Jefence team

support and in whieh TC would be concerned ave included at ,
Sppexiiees A ani &. It is requested tit these arrangessnis be

exanined and that your comments or concurrence be forwarded to
thie Hy by i9 es 62.

aaa | (Id Birenall) 4/¢
ape | ee

Oples to:

COps (2)

DAirs

DNDG

Orig (2)
—iie_
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STATION | ONT? To walt AbviCR $=, SeKVICS
PROVIDD AWICR | is PaovIneD ‘| BaoTRED AARES

Centralia dta Clinton Unit Prediction

Stn damilten Unit irediction ae

16 Wg(Aux) Hamilton Unit iwediction | Unit deployed to
; Camp Borden

4664 MU(Aux) Londen Unit Prediction |

; Hoose Jaw 23 wg(iux). Saskatoon ‘| Unit Prediction

Penhold 30 WglAux) Calgary Unit Prediction | lepleys te
; Stn Penhold

Stn ae ee Unit Prediction

Winnipeg 17 Wg(Aux) Winnipeg | Unit Frediction | Unit deployed to
Gimld

000107
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TC Stations UNIT PROVIDING SAV ICE
REGLIVING ADVICH ADVICE PROVIDED REHARES

Camp Horden Stn Trenton Unit Frediction | Until Camp orden
cou | hae ite own

prediction

Sapabllity
ee

St dean Sta St Hubert Unit Prediction

wo Se

RICH. Stn Rivers AS required Aassiated by {TCH SOND
oS .

nee 5

000108
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9969=408( COps)

SECRET
Ottawa, Ontario
25 Septusber i962

Ret our £969~108(COpa) dated 22 Kay
your 2076=103(4/i00) dated 6 Jun

Air Officer Commanding,

Sip Transport Cosmarmi,
SOA tn Trenton, Ontarko.

; tuclear Fallout scvice for NGAP Stations

i The RCAF eoxmands have inileated thelr requiresents for
assistance in the matter of the provision of melear fallout advice
to their units which de nothave a Metecrolegical-luclear Defence

team it ivnow desired to ebtain agrecmentfrom tie communds for a
the provision of suth advise as may be required. ; |

2 it should be notad toast station Meteorological-—<dueclear )

Defeme teamsare responsivle for the provision of nuclear fallout Ne
advice to all unite on thelr station, imlwiing lodger unite.

Stations should review their BOPe to ensure that adequate arrange-

Be :

these units.

:

3 As your command has @ large number of lodger units on
- Stations of other commands it would also be appropriate at this

time for these unite to review tueir local Station Gbis to ensure

that the Seo are adequate for thely fa.lout notification
requiresents.

. Sn vies ot i ie ended Okie
failout prediction, Jta Sounsview, which does not bave soteorological
officers aesigned to it, wllrequire supportfrom sone other station,

Asoordingly, it is suggested that Stn Trenton be given the
SE

ag required.

5 5. kno tenaad hill sO eee ian So te
be at Aivers. Therefore, when the Training Comment contingent,
whiea inclujes a fuclear Defewe officer, io in position, Aivere
will hove a Meteorclogical~liuclvar Defense tean Cay oGLiatye

6 Detalles of thearrangeunts for the provision of fallout
adviee to unite whieh lack Hetecrological—elear befenoe team —
suppert and in whieh ATO would’ be conterned are included at
ippendices Aami &. It is roquested that these arrangexents be

examined and that your coments or congurrente be forwarded to

(id Bipenall) a/c
for Cas

~ 000109
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station | Ouly to waica

PRNGDLNG | ACViCg 16

ADVICE PROVIDED BOBARLS

42 TOU Weston Via Stn Downsview -
Gtn Camp Gorden Until Stn Camp Serden

c Met-ND team is

opera tional ‘

PURO 13 wg (Aux) Eamonton Until deployed to
Penhold

738 Lancaster lark
Stn waltesorse

|
;

000110
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ATC UNLE UNIT PROVIOLEG | séHVICE |
ANCEIVING ADVICE ADVICE REOTRED a eR

23 Wg Aux) Saskatoon] Moose Jaw Unit Prediction

30 Wg(Aux) Calgary, | Stn Fennold | Unit Prediction | Veploys to Penhold

13 Wg(Aux) Edmonton | Stn Namao | Unit Prediction | UntAl deployed to
fra a Penhold ‘

4014 MU(Aux) Guebee | Stn Bagotwille | Unit Prediction:

11 wg(4ux) Montreal | Stn St Hubert | Unit Prediction | Deploys to Turee
hivers

Sta damilton Sta Centralia | Unit Prediction

16 wg(Aux) Homilton | Stn Centralia | Unit Prediction | Vis Sta Samilten

Camp Gomien

17 wg(4ux) Winnipeg | Sta Winnipeg Unit Prediction | Until deployed to
i , Gams :

Stn Vancouver Stn Comox Unit Prediction

19 wg(Aua) Vancouver! Stn Comox , Umit svedietion | Depleys to

000111
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8969-108(COps)

SECRET

Ottae » Oubesto
25 vepteaber 1962

Bef our S969-108(COps) dated 22 May 62 ce
your S9694100 C50 dated 14 dun G2.

Aly Officer Commanding »

sia Baterie] Comend, —
RCA? Gt Rockelitfe,
Vitawe, Witarig.

Se The Ma? commande. rave inijeated their requiresents for
assistance in the satter of the provision of nu¢lear fai lout advice

te tieir unite waieh do not have a Meteorclogieal-duclear Defence
team, it is now desired to obtain agreesent frou toe comanis for
the provision of suoh advice as may beroquired,

2. It edd be noted that station Seinebelaeideltesiens
) Defence teams are responsible for tus provision of nuclear faliout
advice to all wnlts on thelr station, inciuding lodger units.
Stations should review theig Ebfe to ensue that adequate arrange-

a

units.

Je ne yous denies tas eae eaten of las a
Stations of other coamende it would aluo be aprropricte at this tine

for theese unite to review tueir iceal station “Dis to ensure tint

tim armaments are adequate for ‘thois fallout nn require-—

mente, a

Ye berails uf the arrangements for tie provieion of Lallout
advice to units waieh laek Betecrological-luclear Gefence team

support amd in which AM would ve conterned are incluied at

Appendices A ami B&B. it is reqweted that these arrangements be

exalowd arc Sah Four Coreen wr ComNeS Oe Lorenrted Se

this tue by 19 Get 62,

te Bireis 12) afG
for Cais

000112
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STATION PROVIDING ADVICE 4 URIT 10 WICH ADVICR , SURVICE REMARES

Rookelitfe fiw Ottawa Unit
Frediotion
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ABC ONIT ONIT PAOVINING | SeAVICE

RECRIVING ADVICR | ADVICE | HegiRED REMARES

5 30 Honeton Stn Chatoan | Unit Prediction

11.750 Hontresl Gtn St dobert Undt Predietion

i @ Qownsview Trenton Unit Prediction

12 TU weaten iventonh Unit Predietion Via Denerken

Stn ote ane Stn if enkold . nat Prediction

7? & Leneaster fark} Namo j Unit Prediction

|
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SECRET
8922-102(DNDO).—

ey : pA GCF 10) x

: OTT A Ont
| 26 Jun 62

~ g0C AMC :
| AOC ADC

500 ATC

ore AOC MAC
nue AOC TC

aan S of weesous piaee tetiee

4 ittached hereto fer information is a copy of
HOS 2426 (DSO & P7) 23 cag Attsek Pattern for

réther with one set of
oes st giving the probable kon bution of gamma doses from

lout over Cenada following attack on Uaited States
and 16 Canadien target cities,

2 ia relat the seapthedons gktask pattern
te the enclosed ma t ie te be noted that the fallout

t contribution from Canadian militery tareete has not been

shown, The lecetion of fallout contours is net however
significantly affected those tergets. It is aiso
importent to note thet =e must be used together
ami not seperately, otherwise information contained
in them is liable to be misinterpreted.

4. H. BLAKE

Oe die perellecs
S/L EL MeMullen/MP : Lh Disks) 8/623-8228 3 —Copies for:

File
Chron

Cire

000115
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TO CANAIRHED | 
oS

RES TRICTED ND61 12 JUN

FOR DNDO PD MAY THIS HQ BE PROVIDED WITH THE CANADIAN ARMYS ATTACK

PATTERN ASSESSMENT 62-67 AND ASSOCIATED RADIATION CONTOUR MAPS

WHICH CMM IT IS UNDERSTOOD CMM WERE PUBLISHED IN JANUARY 62 PD

THE ONLY DATA AND ASSOCIATED MAPS PRESENTLY HELD AT THIS CHQ ARE

THOSE ISSUED BY DNDO BEARING THE REF DMO AND P3A 147 MAR 59
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a and location, the forecast of fallout resulting therefrom, confirma-
dodun

i 3) DAS. Lf f following the event to permit the dispersion or deployment of aircraft

RCAF G-324 ‘4
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IN REPLY PLEASE QUOTE

2 176 No 5969-108 (CStaff0)

~ . ety

Department of National Defence, 2... “Carsl
yun 25.1967

Ropal Canadian Air Force wile Be AE Ge LY. FA

dh 1G NadLagat we —

Ref S969-108 (COps) a/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
a

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

and cater to the requirements of air defence operations and the 7

economical use of operational communications. ey

2 ' The conduct of air defence operations requires the presen-
“dGation to the air battle commander of information concerning nuclear

detonations likely to affect his operations. This includes informa-

tion concerning the nuclear detonation itself, its time, size, type,

tion of the fallout forecast through radiation intensity measurements,

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

(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 limit 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

would collect, correlate and interpret any information originating

“Vwithin their geographical area and present it to the air battle

ul
+
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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 could well result from the

reaction to such duplication.

1 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.

. arvey) A/C
— for AOC ADC

ccs: NR HQ St Hubert
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~w Appendix "A" to

$968-108 (CStaffo)

dated

UNITS WITHIN ADC REQUIRING NUCLEAR

DEFENCE ADVICE AND ASSISTANCE

Unit | ADC Stns Which Other Type of Communications] Recommendations
Can Assume Service” and/or
Responsibility | Rena rks

Gander Goose ADS Unit prediction | Ops Telephone | No NWDef personnel
| at Gander

Sydney | Chatham " | " | Bangor ADS Responsibility
I

Beaverbank | ] See Appendix "Bt"

Barrington 
n

I

St Margarets Chatham " " Bangor ADS Responsibility

Fredericton | " e " | Phasing out 1 Sep 62

Moisie n " " Bangor ADS Responsibility

Mont Apica | Bagotville " i ' Ottawa ADS Responsibility

St Sylvestre | St Hubert f " Bangor ADS Responsibility
|

Lac St Denis " " " -Ottawa- jer ADS

Montreal ADS | " Area prediction " | phasing out 1 Sep 62
{

Pareht " Unit prediction " Ottawa ADS responsibility

Senneterre , North Bay " " "

Falconbridge | " t " tt
| ;

Foymount | Uplands " " "

Edgar | " " " Syracuse ADS Responsib-
ility

Ottawa ADS | " Area prediction tt Moving to North Bay
1963

Moosonee ; St Hubert Unit prediction " Ottawa ADS Responsibility

Chibougamau | Bagotville " " Operational date Aug 62

La Macaza St Hubert " " " Sep 62

Rantore | North Bay n " Ottawa ADS Responsibility

Pagwa See Appendix "Br

Armstrong "

000121
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Unit ADC Stns Which Other Type of Communications Recommendations

, Can Assume Service and/or
Responsibility Remarks

Sioux Lookout

Beause jour !

Gipsumville

Dana

Alsask |

Yorkton |

Penhold

Saskatoon kita

Kamloops

Baldy Hughes °

Puntzi Mountain

Holberg

. See Appendix pr

ft

id

tt
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Saskatoon Mtn Spokane ADS

Kamloops 8

Baldy Hughes | Seattle ADS

Pantzi Mtn n

Holberg Comox

me Appendix "BY to
$969+108(CStafro)

UNITS WITHIN ADG REQUIRING NUCLEAR DEFENCE

ADVICE AND ASSISTANCE FROM UNITS WITHIN OTHER COMMANDS

Unit Suggested Unit for Type of | Communications |Recommendations
Provision of Service Service | and/or Rémarks

|

Beaverbank MACHO Unit , Admin Telephone Bangor ADS Responsibility
Prediction | ;

Barrington " " 1 Admin & Ops ff t n y

Telephone via ' Ads
Beaver bank

Pagwa Sault Ste Marie ADS " Ops Telephone Currently being provided

Armstrong Duluth ADS " " n
1 |

Sioux Lookout " n " tt

Beausejour Grand Forks ADS " " ®

Gypsumville | " " " Activated Sep 63

Dana Minot ADS " tt " Mar 63

. Yorkton " " " " Aug 63

Alsask Great Falls ADS " " " = May 63
'

Penhola | " n " " Mar 63

Currently being provided

ft

tt

"

Seattle ADS Responsibility

000123
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Department of National Defence

Ropal Canadian Air Force

Winnipeg Man

6 ry

Ref Your $969-108(COps) 22 May
 62 

| _.

Referrer to.. COE So!

Jun 4S Att

File ive.

Chief of the Air Staff E
Air Force Headquarters

Department of National Defence ye

'

Ottawa l, Ont

Nuclear Detonation Information - Advice 22 th

: RCAF Stations Not Having Meteorological Nuclear Defence Teams Ue

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

(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 vrovided, 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. Althouch they

have either an Air Services/Nuclear Defence Officer
or a unit appointed 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:

For From

(i) Clinton Centralia (TC)

(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.

(a) The most avoropriate means of communications for

passing the advice on Nuclear detonation information

would be by teletype and/or direct telephone if

possible. In that both St Jean and St Hubert are in

a target area (Montreal), communications between those

two units would require further study.

\ 3 Tt would be appreéiated if this CHQ could be provided with
L ‘h progress reports on the proposed plan.

RCAF G-323 000128
260M—10-85 (48992)
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Our file ref... scccssssencsssertecessescecereeree

DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

Ottawa Gntario

14 Jun °% 209,

Ref Your S$969-108(COps) 22 May 62

Chief of the Air Starr

ct

Air Force Headquarters ‘Department of National Defence + Fite A, Gh 7- - 08
Ottawa 4, Ont. ; a ND) 7 oe

! engi to... f OW

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

1 All Air Materiel Command Stations and Units with the

exception of Statim Rockcliffe lack the capability of establishing

a meteorologicalenuclear defence team and will require assessment

advice on nuclear detmations 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 Rockcliffe,

(b) AMCHQ/AU,

(c) RCAF Materiel Laboratories,

(4) NDMC Ottawa,

(e) 38D Rockelifte,

3 Air Materiel Command units which can best be served
by units of other commands and the stations and units that could

provide this service are:

\ (a) 5SD Moncton by Station Chatham,
4 :) \' (b) 119SU Montreal by Station St Hubert,

atl
RCAF G32 (REV. 8-57)
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(c) 46RD Trenton by Station Trenton,

(4) 1SD Downsview by Station Downsview,

(e) 120SU Weston by Station Downsview,

(£) Station Lincoln Park by Station Penhold
. (or Calgary Municipal Airport),

(g) SD Lancaster Park by Station Nemao.

4 It is camsidered 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 ANC

000132
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DEPARTMENT OF NATIONAL DEFENCE

" res

CANADA ROYAL CANADIAN AIR FORCE

Trenton Ont

(, Jun 62

2159
FOr 

lee a

DR. Thy CoRe,
j

Jun & 1099 :

| | Fi of FEI = JOR
Chief of the Air Steff | Chad A) ‘2Air Force Headquerters Lorrie UU |
Department of Netional Defence 27S)
Ottawa 4, Ontario 

|

Ref your $969-108(COps) 22 May 62 Sat er ce

Advice on Nuclear Detonation Information for RCAF

Stations Not Having Meteorological-Nuclear Defence Teams

1 A survey has been carried out to determine the capability

of ATC Units to provide meteorological-nuclear defence teams to

assess the hazard from nuclear detonations and radioactive fallout.

2 Formations which leck the capability to establish a

meteorologicalenuclear defence team but which would require sssess~

ment edvice on nuclear detonation information are:

(a) Station Vancouver
(b) 19 Wing (Aux) - Vancouver

(c) Station Whitehorse
(4) Station Hamilton

(e) 16 Wing (Aux) ~ Hamilton

(f)- 408 Squadron - Rockecliffe
(g) 412 Squadron ~ Uplands

(h} 4007 MU (Aux) ~ Ottewa

(f#} 426 Squedron ~ St Hubert

(k) 11 Wing (Aux) - Montreal

(1) 14 Wing (Aux) - Toronto
(m) 4009 MU (Aux) - Halifax

(n) 17 Wing (Aux) ~ Winnipeg

(o) 23 Wing (Aux) - Saskatoon

(p) 18 Wing (Aux) - Edmonton
(q) 30 Wing (Aux) - Calgery
(r) 4014 MU (Aux) - Quebec

(s) 4004 MU (Aux) = London

(t) Cassidy - British Columbia and Three Rivers - Quebec,

deployment bases for ATC Aircraft.

5 Bormetions listed in para 2 for which the responsibility

can be assumed for providing nuclear detonstion information by

specified ATC units are:

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

i\v 4 Formations listed in para 2 which, by virtue of their
\ | '. proximity to a stetion of another Command, could best be provided

f ‘ with nucleer detonstion information by that station are:

- (a) Station Vancouver = by Stetion Comox, MAC
‘(b) 19 Wing (Aux), Vancouver ~ by Station Comox, MAC

\ “(c) Stetion Hemilton ~ by Station Centralia, TC
0 h (a) 16 Wing (Aux), Hemilton - by Stetion Centralia, TC

-(e), 4004 MU (Aux), London - by Station Centralia, TC

000135
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(f) 408 Squadron, Rockeliffe ~- by Station Rockeliffe, AMC

(g) 412 Squadron, Uplands - by Station Uplands, ADC

(h) 4007 MU (Sux), Ottawa - by Station Uplands, ADC

-(j)}426_Squadron, St Hubert - by Station St Hubert, ADC

(k) 11 Wing (4ux), Montreal - by Station St Hubert, ADC

(1) 4009 MU (Aux), Halifax - by MACHQ
(m) 17 Wing (Aux), Winnipeg - by Stetion Yinnives, TC

(n) 23 Wing (Aux), Sasketoon - by Station’ Saskatoon, TC
(o) 30 Wing (Aux), Calgary - by Station Penhold, TO<

(p) 4014 MU (Aux), Quebec = by Stetion Bagotville, ADC

5 Formations listed in para 2 which do not have an RCAF |
Station in close proximity to provide nucleer detonstion informetion

are;

(2) Station Whitehorse ~ Yukon Territory
(bo) Cassidy - British Columbia

{c) Three Rivers =Quebec

6 The type of service which would normally meet the require~

ments of each of the various formations listed in para 2 is:

(e) Unit Fellout Rrediction

| 7 The most appropriate means of communications to be used

| for passing the advice on nuclear detonation information to each of

| the formations listed in para 2 are:

‘

(a) Telephone ,

(b} Radio

({c) Teletype

8 Station Downsview, Unit Fort Churchill and CJATC Rivers do

not have a meteorological-nucleer defence team. However, it is felt

thet the ROAF meteorological officers at Churchill and Rivers can

fulfill the requirements and the Nucleer Defence Officer at Downsview

can provide the required advice and information.

Gla:

(GJJ Edwards) G/C

for AOC ATC

, 000136
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NOTE TO COPS

1 The purpose of the letter below, for your 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.

EA A.AN. -

Mitchell) G/c
DAirs

26179
000137
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22 Hay 1962

Air Officer Cosmanding,

Air Defence Command, .

RCAF Stn St Gubert,. PU.

Advice on Nuclear Detonstion informs tion for ACAF

a Lone & Javing Meteorolo hs Se. oe 2
\

i Amendment action now being taken with respect to the (CAF

EDP, Para 4(c), "Nuclear Detonation Information" provides that all
information received at CAF stations relative to nuclear detonations

and radioactive fallout will be assessed by tue station meteorological-

nuclear defence tean to determine the hazard to local NCAP operations,

this team capability already exists at most «CAF 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 regard within the following broad guide lines:

(a) The allocation of responsibility should be made
primarily on an avea rather than a Command basis, as

disruption of communications is to be expected =~
following a nuclear attack;

(ob) Information to be passed to adjacent formations
shouldbe restricted to the minimum that will meet *
their requirements. lypes of service which could
be provided are described in Appendix "A"; and

{c) it is presumed that a meteorological-nuclear defence

team will be functioning at each location where a

meteorological section is to be established on a

simple alert (ref the “Interim 01D Exergency flan

for Meteorological Services" distributed under cover

of our 5096-118-7(COps) dated 15 Mar 62). However,
as the emergency conditions may impose som delay

in the arrival of the meteorological personnel at

these locations and as these stations may not be

provided with meteorological personnel for peacetime

exercises, the plan should contain provision for then

to receive support as necessary from other locations |

pending the attainment of the local capability in this
regard.

2 To assist tnis 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) Formations unde your Command which lack the capability
a to establish a meteorological-nuclear defence team but

which would require assessment advice on nuclear

detonation informs tion;

@ Dad
ea ee
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(bo) Those formations listed in (a) for whieh the |
respons ty can be assumed by specific stations
umer your ‘

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

could best be served by that station; —

(d) The type of service woich would normally neet the
requirements of each of the various formations

listed in (a); and

(6) The most appropriate wans of communications to be
used for passing the advice on nuclear detone tion

information to each of the formations listed in (a).

3. For your informa tion, Appendix nge contains clarification
of the use which ACAF stations would make of the NUDETS, FALLWANNS

ca PALLAEYS whieh would be dsgued by the National Survival Huclear
Detonation and Fallout Reporting System.

Original sianed .
W. WEISER G/ IC

ae)

(ld Birchall) a/c
for CAS ©

Similar letters to:

Copies to:

COps

DAirS

Orig
Cire

St
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- Pallout information tay be provided to off-station formations
in either of the following forme:

(a) Unit Fallout Peadiation. The minimum information
I required at a unit for planning operetions unier —

- fallout conditions woula indlyie the the following in
plain language;

(i) whether tne unit is eapented to be in the
danger sector, : i

(44) the time at whieh fallout is expected to begin
and st which it should reach peak intensity,

- (444) qualitative advice as to the runes intensity
of radiation, i Se

eS (iv). amended information on ‘the above items as.
, available °

' (db) hie Pallout Prediction. At some formations or in
some Situations a broader view of coriitions over

the area may be required. In such case information
needed to draw the danger sector would be provided.
Toe advice to tae formation would include the

following in plain language; :

(4) Location of ground wero, i .

(14) “Hearings of outside effective wind lines, </~

(444) clowi radius, © ee

(iv) qualstative asvice on intensity of radiation,

as available.

2 it is to be noted that provision is required for an anend-

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

providing amendment advice on nuclear detonation information to
adjacent formations will be required to maintein a wateh on the |

Various comitions over the area in whieh the formations are located.

\

|

(v) ameried information on any of the above items 3

|

|
|
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i The Canadian Army, in connection with its Netional Survival

role, has been made responsible for determining the location of

nuclear detonations in Canada and for advising the public ae preciotes
and actual radioactive fallout conditions. To carry out this

comliment it has set up a BRuclear Detonation ani Fallout Keporting

2 Following a nuclear attack, the National Survival Federal

or frovinelal warning Centres will pass via ACAY communications

units to KCAF stations the following:

(a) reports of nuclear detonations (NUDETS);

(bd) radioactive fallout warnings (FAaLUWASHS); and

(c) vadioactive fallout reports (FALLAEPS).

3 HUDETS are expected to be received within ten minutes

after tne burst. Thay will include the following:

(a) location of ground zero;

(b) yield of weapon in kilotons;

(¢) height of burst; and

4 _ The information in the BUDRT will be used as required at

HCAP stations for the prediction and assessment of radioactive

fallout.

5 PALLWARNS are forecasts of the area in which faliout may

oceur. Unless the particular nuclear and moteorological parameters

on which the forecast was based were umierestiuated, this forecast

area will be larger than the actual fallout area.

6 FALLAARN messages received at RCAF stations will be reviewed
by the meteorological-nuclear defence team and used as requiredin the

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

the FALLWANNS as the primary source of predicted failout inforwation

for the following reasons:

(a) The RCAY station, with its meteorological section
already functioning, is likely to have access to ~
later and more precise meteoroldgical data than that
on which the FALLAARN was based. The meteorological
section is able to apply this deta directly infallout

prediction relative to local ROAF operatidns. In the
case of the National Survival Warning Centre (the
source ofthe FALLWARNS) no meteorological staff will
be uvalladle until after an appropriate readiness or

alert state has been declared, and it is therefore

quite likely that the FALLWARIS available following
a surprise attack would not reflect full consideration
of the latest meteorological information;

000141
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iS (b) The emphasis in the FALLAAMI is directed toward the
Aruy's Netional Survival role. It provides the Army

Commander with information on the broad area in which

he wouldbe required to monitor theradiation hazard

insofar as it my be significant toe unprotected

personnel proceeding on foot inte or through the .

damagedareae The ACAF Comanier, however, is

directly concerned with the probability of fallout

affecting a relatively smll erea, nately, his base.
Purthermore, as ne tmy have to continues flying

operations in spite of a high level of radioactivity
on his base, he may require advice on much higher

eee een oe oe ee
PALLWARR meseage; and

(sc) Following 4 nuclear attack, it is quite possible

that the NCAF station would receive no advice from

the National Survival warning centres because of

tne disruption of communications.

7 FALLBEYS are reports of radioactive fallout. Seportes will

be made at faliout reporting posts across Cameda on:

(a) the time of beginning of fallout;

(b) the current radiation intensity;

(¢) thepeak intensity; ani

(a) the return to @ safe level of radioactivity.

8 PALLAEPS 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
tne TELS Oe ee

fallout hagard.e
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969-8 (SASO)
ii

DEPARTMENT OF NATIONAL DEFENCE

Royal Canadian Air 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 RGAF 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

RCAF Station Edgar Ont RCAF Station Barrington NS

RCAF Station St Margarets NB RCAF Station Kamloops BC

fO 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 $963-102 (SASO) dated 25 Jul 60.

(RA Ashman) G/¢
for AOC ADC

Att

yu

13 OR 7"

Ze D 4a S-#

De you wuld ts make A

be 4 bo te whe [eb manKi (pare
Conlarn ool hevese .
Com ward Oar
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FALLOUT PREDICTION

FALLOUT WIND FORECASTS

1 The FUZIG and FUZUL are forecast winds for possible target
cities in southern Canada and northern USA. They are relayed, as
appropriate, to all RCAF weather offices in Canada and to all Radar
Units which have drops on the weather teletype circuits, They will

be available at about 02002 (valid from 0300Z to 1500Z) and 14002
(valid from 1500Z to 03002).

2 The circuits concerned and the scheduled times of relays

ares

$f os% . QIRCUTT TIMES

(a) FU2IG DOT 102 OL4Az. 13412

103 0152 1341

104 0138 1338

109 0200 1400

113 0138 1338

114 0150 1348

254 0148 1347

DND 1295 0202 1400

(b) FU2UL 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 FU2HU, are transmitted on

DND circuit 1295 at 0155 and 13552.

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 02002 FU2UL includes the actual wind at 80,000

feet. This wind is assumed, in the absence of forecast data, to repre=

sent the mean wind for the layer 54,000 feet 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 HHddF?, wheres

HH = the height of the top of the layer, in thousands of feet,

for which data are given,

da - the direction from which the wind is blowing, in tens 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 (e086 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 isockrones 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 Met 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. Further details will be provided as soon as they are

available.

10 May 62

Prepared by ADCHQ/SOMet

000145
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g

s964_108( Cops)

AOC ADC

AOC ATC |
AOC AMC |
AOC MAC |

AOC 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

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 regird 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 to be expected

following a nuclear attack;

(o) Information to be passed to adjacent formations

should be restricted to the minimum that will meet

their requirements. ATypes of service which could

be provided are described at Appendix "A"; and

This Pree geann

hit! meel ai nteil

a’ SAs howe g PG

team will be functioning at each location where a

meteorological section is to be established ona

simple alert (ref the "Interim DND Emergency Plan

Qa). AA Cv (c) It is presumed that a meteorological-nuclear defence

|for Meteorological Services" distributed under cover 4

n of Mi xf, Lean - of our S096-118-7(COps) dated 15 Mar 62}. However,

Th perth) rhe X as the emergency conditions may impose some delay
pert Jen re 7} tye // in the arrival of the meteorological personnel at

ah fru sot a’ A bp s these locations and as these stations may not be

/ 6 (@/ b)9~ fe y bated” “ZeMG ~ ? veble nt . gaMMo 4g Cees wath te ype? peor wD)a mag hao-t CO Bnree as af P
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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)

(¢c)

(a)

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; aad

The type of service which would normally meet the

requirements of each of the various formations

listed in (a); aw

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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FALLOUT INFORMATION TO OFF-STATION FORMATIONS

1 Fallout information may be provided to off-station formations

in either of the following forms:

(a) Unit 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;

(i) location of ground zero,

| (ii) bearings of outside effective wind lines,

(411) cloud radius, |

(iv) qualitative advice on intensity of radiation,

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 amendment 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.

000149
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RCAF UTILIZATION OF INFORMATION RECEIVED FROM

THE NATIONAL 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 radioactive 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 (FALLWARNS); and

(c) radioactive fallout reports (FALLREPS).

3 NUDETS are expected to be received within ten minutes

after the burst, They will include the following:

(a) location of ground zero;

(bo) yield of weapon in kilotons;

(c) height of burst; amd

(d) time of burst.

4, The information in the NUDET will be used as required at

RCAF stations for the prediction and assessment of radioactive

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 actual 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

000150
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for the following reasons:

(a)

(c)

The RCAF station ,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 attack would not reflect full consideration

of the latest meteorological information,

The emphasis in the FALDOWARN is directed toward the

Army!s National Survival role, It provides the Army

Commander with information on the broad area in which

he would be required to monitor the radiation hazard

an’ 80 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 radioactivity on his base,

he may require advice on much higher levels of

radioactivity than are provided for in the FALLWARN

’ 2 wm o 2 eo
Oey fot Le ead kod thet leak lag eahee oleae

peer tmemotetiiny

message

watt; 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 dksruption of communications.
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7 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

(da) 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.

: a 
. 4 . » x . .
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S969=1L00-%DNDO)
OEP Be Sip (DNDO)

secH FPA

Ottava Ont

27 Apr 62

Ref your 969-8 (SOOP) 10 Apr 62

Air Officer Commanding

Air Defence Command

RCAF Stn St Hubert

PQ

Fallout Prediction

1 As is always the case when information is

passed second or third hand and possibly loosely
interpretted at varying stages along the way, there

is some distortion of facts as represented in your

above quoted letter. Of course faults are not always
on one side and in order to sort out this knotty

problem discussion was held today betveen the -

Commandant of the JABC School and DNDO.

2 While your HQ sees no requirement for Adc

Units to be familiar with any prediction system

other than the RCAF system, this HQ considers that

there might be a need for interpretation by ADC
staffs of NDFRS, Fallrep and Falivarn messages that

will be transmitted through Sector and other control
BQs and that the correct interpretation of these
messages mignt materially assist in substantiating
our own predictions. It would also appear logical

that we should attempt to broaden our knowledge on
any subject and fallout prediction should be no
exception to the basic premise,

3 Agreement was reached today with the
Commandant of the JABC School that the school vould

adopt the following course of action for the courses
as indicated:

NBC 3, All RCAF officers will receive

instruction on both the RCAF and National
Survival systems of Fallout Prediction and

will be examined on the RCAF system only.

Nec 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 existence of other systems,

NBC 7, All RCAF NCOs will be instructed
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 sehool and it wa

s
agreed that on those courses

is taught, the RCAF system a

will be the system which wil
RCAF Students.

ec: Commandant JABC School

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

bape

Vacces a l'information |
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MEMORANDUM

13 Apr 62

pet/er3

Fallout Prediction

i The attached letter from Air Defence Command is
self explanatory. Is it your wish as Chairman of the NBCTSC
that we place 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 carry the ball?

2 Fallout Prediction was discussed. at the 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 llth meeting of NBCTSC, serial No 4 refers, the JABC School
is teaching the Army Works System of Shelter evaluation 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 considerable period of time
and is supported by a number of special films on this sub ject

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.

{be
DNDO

a B= 8228
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No 969-8 (SOOP)

Department of National Wefence

Ropal Canadian Air Force Tq / OD a

St Hubert Que

10 Apr 62

Ref Your 1066P~7, 11 Jan 62 poo Dy eo ey

NDO 57, 4 Apr 62 Referred ty YW V do ,
Lovers j

eS 1

Chief of the Air Staff Be /o Le / 7 '
Air Force Headquarters . a” Pecteee nwa |
Department of National Defence ne AW OO},..4

Ottawa 4 Ont . 3 Vy [fe *

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 requirement 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

(ise. 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, 64 and 7 do receive instruction

on all applicable aspects of Pamphlet 99, including the RCAF method

of fallout prediction.

5 “Your confirmation will be awaited before any further

nominations are made from this Command for the courses concerned.

a

bk agy}-be—Col
for ADG
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Rof your S96S-110{SOND) dotod 23 Jun 60

Air Officor Commanding

1 Ady Divieion RCAP

CAPO 5052

Canodian Armod Foress Europo

Nucloar Defences Oporations
Botimton of Radiation Intonsities from Fallout

1 It is folt that you rocognico tho inaccuracies which aro

inherent in any systom of prodiction which attompto to defino ine

tonsities within a fallout pattern. Ths sonsitivo wind-dopondonco

of the fallout distribution mechanism and the degree to which wind

and other msteorologicnl conditions affoct these fallout paramtoro

cannot be over-emphnoisod. In fact thse curvos prosentod in TH2S-200

ean only bo considered rolioblo within o plus or minus factor of 50%.

2 We have bsen oble to obtain somo intelligence from ths

Director of Sciontific Intolligonco DRB which rovonis that Soviot

Thormonuoloar Weapons are vory dirty, that is to cay thoy contain o

high psrcontage of ficsile matorial. It io cotimatod that about 705

of tho total yield of those ronpono is due to fission ronctions. Al-

though this psrcontago may be on the high sido of tho trus valuo it io

considered that it ie within tho roliability limits of tho curves you

refer to in TH2Z3-200 and that it should provide a safe value for plan-

ning purposete

3 As you are avare thoro are as many systoms of prodicting fali-

out as there are Notional Military Services nore of which attempts to

accuratoly prodict intensities within a fallout pattern. Studios hold

at this HQ in roadinses for tho Tripartite Toxicological Conforoncs

have produced nothing nou oxcopt for o proposal by tho Canadian Arny

to adopt the US Army System which attompts to define only tro arcas

within the fallout pattern for purposes of work times Thsco aroas

oro defined ac omorgency rick and rodorate risk aroos and indicato

tho aroa within which all oxposod porsonnsl will recoiva 100r or moro

in 4 hours and 20r up to 100r in 6 hours rospoctivoly. Tho RCAF has

not yot fully subscribed to tho system but advocatos as aluays, tho

uco of af mich information that can be provided to the operators and

complete coordination betroen tho It Officorn and tho Nuclear Dofoncs

Officorse

“Saat la. ANE

(A A Blake jr1/C
for CAS

W/CABBlake/sb
DNDO

( 6+8228)

Copies to.

ftis
chro

circ

SCR
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eee

DRBTS 1600-7
DST Ref: 6-358

DEPARTMENT OF NATIONAL DE FENCE

Our FILE REF..

“DEFENCE RESEARCH BOARD

. a MEMORANDUM:

Ottawa, Ontario

DNDO

Ref: Min 2, S963-110 (SOND) dated 23 June 60.

1. - . An investigation of all available intelligence re

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

2. It is estimated that about 70% 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,

PLONE ee”

(R.A. Lemieux) F/L

for Director, Scientific Intelligence.

>
30 . 000159
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23 Jun 60 O187

Referred fo

oe WR}

Chief of Air Staff

Air Force Headquarters

Department of National Defence

| Ottawa 4, Ontario - dee age eb EOEAttn: DNDO

Nuclear Defence Operations — wom A ee y",
Estimation of Radiation Intensities from Fallout SG

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 Weapons,

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.S.S.R, thermonuclear weapons is essential for accurate

prediction.

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.
| toprovide the probable or exact fission/fusion ratio of U.S.S.R.

(D thermonuclear weaponse

DAA.
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. x yrbne BornOSik tar free wo ah sor ACL 1 Air Division RCAF
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» DEPARTMENT OF NATIONAL DEFENCE

ROYAL CANADIAN AIR FORCE

4 CANADA

TRENTON Ont

7 May 60

Ref Para 3 of your C810-120(DNDO) 26 Apr 60

and Para 20(b) of of our C810-120(STrg50) 12 Apr 60 01 45

° (1) : : Firemen nc ene CS y
. Chief of the Air Staff FPA:

Air Force Headquarters Referred WE. Feerieeee |
Department of National Defence 0 |

Ottawa 4 Ont MAY 20 196
LE Ve

Planning -~ Policy ID oOFallout Forecast Plan Chg'd to.. ANAO wees IY sf

1 The attached plan for the provision of fallout

forecasts for RCAF units in TC in Eastern Ontario was-sug-

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 suggested 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 FortfChurchill.

Ac. «

: 2 (GIJ Edwards) G/c
/ [nated Con for AOC ae / ~
Att 2 / aObes Ly b . 7) .

Z ¥ 
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RCAF G32 (Rev. 8-37) Le — Jo 0 6 22 Ff |Sit 7 ? |



Document disclosed under the Access to Information Act

peocument divulgué en vertu de Ia Loi sur l’accés a l'information

COPY “mm, IN REPLY PLEASE QUOTE
No ___SECRET

° 963-100-(CStaf £0)

Department of National Defence

Ropal Canadian Air Force

Trenton Ontario

4 Sep 59

Ref Your 8963-108 (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

officer staff.

2 Training Command will have 10 units in this category.

These are:

(a) RCAF Staff College wy”
(b) RCAF Station Aylmer Q

—(c) RCAF Station Camp Borden ©
(d) RCAF Station Clinton eo
(e) RCAF Station St Johns

{£)-RCAE Station-Calgary. ——
(g) 17 Wing (Aux) Winnipeg
(h) 18 Wing (Aux) Edmonton

(3) 23 Wing pata) Saskatoon
(x) 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.

dy. 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

consisting of the ATCHQ SCMet, the Stn Trenton

Meteorological Section and the School of Meteorology

be organized as one unit to provide a 2) 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

600 M-12-53 (7881)
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a,

(d) Station Centralia Meteorological Section, on
receipt of Nudet reports and the related initial

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.

(rf) The ATCHQ 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 TCFl.

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 West, the details of the plan for

western stations will follow after further coordination with western

units from Wimipeg. At present, it is envisaged that the initial

Nudet report to all weatern 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

Hg 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 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 by
E.R. Johnston)

for (JB Harvey) A/C
for AOC, TC
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DEPARTMENT OF NATIONAL DEFENCE

MINUTE SHEET 5969-108 TD 0117P(DAirS)

Referred to

REMARKS

To be signed in full showing Appointment, Telephone Number & Date

Min (2)

osm bm D

6 mon bo.

OND 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 @ command basis rather than on

a regional basis.

\

__ Siow k Leet
S DAirS/Sh-4

ese 6-6892

29 Apr (
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CONFIDENTIAL

$969-108 0117P (DNEDPO)

~ MEMORANDUM

eo 26 Apr 60

DAirS/S4=4

Fallout Prediction

1 The following paragraphs are extracted from the Air

Transport Command, Nuclear Defence Quarterly Report for Jan -

Mar 60 and forwarded for your information and whatever action you

deem necessary, if any:

"20(b) Fallout Prediction = Whether or not ATCHQ should

organize a 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).

"21 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 dow-

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.

predictions; in the meantime, and to prevent con-

fusion and duplication of work, this CHQ uses the

FCD method in its exercises.

"50 Fallout Prediction = To provide both the Meteor-

ological staff of Station Trenton and ATCHQ/SOND
with practical training in the operation of a

Command Fallout Intelligence Unit, fallout prediction

exercises are held every two weekse From an arbitrary

selection 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. 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 a nuclear war

and of the advice and information which would then

be available from the FIU. "

2 With reference to para 20(b) quoted above,’this office is in-
forming ATC to make this the subject of sparse correspondence in order

that it may be actioned properly.

Mb,
(A H Blake) wae

INEDPO~

__(6-8228)

eo
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CANADA Ropal Canadian Gi

Trenton Ontario

4 Sep 59

Ref Your S963-108(VCAS) 23 ¥

eferred m VO. AL |
Chief of the Air Staff \ : . 2

Air Force Headquarters L92'9
Department of National Defence exe .

Ottawa 4 Ontario es 4d x
Prediction of Radiological Fallott 7

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 officer

staff,

2 Training Command will have 10 units in this category,

These are:

(a) RCAF Staff College
(b) RCAF Station Aylmer

(c) RCAF Station Camp Borden

(a) RCAF Station Clinton

(e) RCAF Station St Johns
(f) RCAF Station Calgary

(g) 17 Wing (Aux) Winnipeg
(h) 18 Wing (Aux) Edmonton
(j) 23 Wing (Aux) 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 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

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

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, e@ccompanied or followed immediately by a fallout

forecast; relative to the particular burst, for all

Eastern TC units other than Station St Johns.

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

i

gsom sss 607) . 5 oN
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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 maintain a

continuous revision of fallout forecasts for Stations

Clinton, <ylmer 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
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 TOF,

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 AICHQ forecast office, In addition,

the question of the source of fallout information for the Canedian

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 TOH@ 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 TCHG 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. 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 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
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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Obtawa Ontario

28 me 59

Hef: 8963-102(SA80), & Aug 59

Air Officer Comanding

Air Defence Command ROAT
RCAF Station % Bubert
PQ

Prediction of Ee@ioactive Fallout

i Your proposal te provide unite of the AC&! system with wind
forecasts in imeremente of 16,000 fect up te 60,000 feet for use in

predicting fallovt denger sectors would appear to be satisfactory, at
least as an interim procedure, Although it does not sllow for the
effect of precipitation on falleat, it is presumed thet the forecast
offieas concerneé (9% Eubert, Chethar and Comox) would meintein o watch

ageinst the poseibility of euch additionel effects ami would provide
appropriate warnings in thie reger€ te the unite in their respective
areas of responsibility.

2 It fe doubted? that the provision of thie service on a once

per week bagis in peseetime, particularly during the initigl phases of
the programae, would be adequate to eccomlish the eim of thorough
feuiliarication of the AC&¥ #1 with the preparation and use of
the plote. It is suggested % consideration be given te wore frequent.
serviee wherever possible in thie regerd during the first faw monthe of
the peacetime programme,

3 The wugseetion in your para 3 thet facsimile would provide a
very euitakle method of tranemitting the fallout wind forecasts and
similar data from central loeatione fe well maile. In fact the problen of
support to de provided by the Mateorolegies] branch, bo?, for fallout
prediction programmas ie under consideration at MbHG (in the oub-Cte on
Het Services for Defence), bat ie unlikely to be solved for som: time

yet, due partly to the uncertainty of some of the user agencies
regarding their actual requirements fer such support.

& In the meantime, by virtue of ite weather faceinile eiresit
from Sb Hubert to the unite of 1 and 3 Sectors, ADC has the capability

to experiment im the trananfeston of fallout wind forecasts, plote of
anticipated falloot denger sectors, and other related dota in pictorial
form by faceiz=ile. It io strongly recomeended that a vigorous pilot

project be developed im this regaré from St Hubert to the AC and ¥
anite im l and 3 Sectors. ‘the experience gained in euch a progremne

could be @ major contribution to determining the most effective
methods of meeting the combined nationsl requirements for fallout
prediction services,
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CONFIDENTIAL SUGGESTED REQUIREMENT FOR PORPOASED TELETYPE CIRCUIT
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wo, 5965-102 (SASO)

- Department of ational Defence

| 7 Ropal Canadian Air Force
St Hubert Que

Ref Your $963-108 (VCaS) D/23 Jun 59 Je.

Chief of the Air Staff 137 Be CE° lef o e Air we

Air Force Headquarters . os KCI LG.
Ottawa Ont &) i ae

eth 10. nnn

Prediction of Radiological Fallout ene

1 In view of the importance of meterological information

in the prediction of radioactive fallout, it is planned that those

units within Air Defence Command (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

ely use in predicting the fallout danger sector of any nuclear
Kpiosion. It is envisaged that the units will plot the winds and

. ednsttruct the diagrams on a transparency, using a scale that corresponds
NGfice OFTHE gd te geo-ref charts in use, so that the diagram may be placed, as

required, to depict possible fallout danger sectorse In this regard,

iWétruction in the method of constructing and the use of fallout plots

Will be included in a proposed ground defence course at Stn St Hubert.

during September, 1959, for selected personnel from each AC&W unit. *

2 Wind forecasts will be prepared for specified areas within

each sector, and it is planned that the responsibilities will be

divided as follows:

(a) Stn St Hubert AFO - AC&W units in 1 and ‘3 Sectors

(>) Stn Chatham AFO += " "in 2 Sector

(c) Stn Comox AFO - “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 and use of the plots.

On other days, the controllers could derive some benefit from

processing the ordinary high level flight wind forecasts that are

Q) received twice per day.

DNDO e
——_— 3 The facsimile would provide a very suitable method of

- transmitting these, and similar data, in pictorial form, and

D\s Investig would reduce duplication of work to a minimum. It is therefore
“ ‘ recommended that the possibility of having the necessary fallout

a Com unchier wind forecasts prepared at some central agency, such as the
wih OGM. proposed High Level Forecasting Centre, and disseminated by facsimile

in a readily usable form, be investigated.
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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 information in the

prediction of radioactive fallout, as well as in the conduct of air

operations, it is obvious that the meteorological officers at RCAF stations

have vital roles in support 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 Sentor

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, wil] take fallout forecasts into consideration in the planning

of air operations, ORT and 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 RCAF 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 . 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,

. (2) ; no

Dae q— Koy (DM smithfA/v/Mon oe con {a for CAS i
Geta ow SA WS Phos v
Copa /eos ssa d ([B-Be IST FA
vile | re ar? gunalers a

00178

(2



Document disclosed under the Access to Information Act

Document divulgué en vertu de la Loi sur l’accés a l'information

$963-108TD9132P
‘File Ref

KROAF

MINUTE SHEET

i

| Vp.Min (2) COps (thru onc Pl
y oi 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® to 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,

DAirs

6m6179

19 Jun 59
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. I. May 59

FALLOUT PREDICTION — RCAF

Introduction

1 Radioactive 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 Officer, 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 is 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 whole list of factors,
including the following:

(a) height of burst;

(bv) total energy yield of explosion;

(c) fission - fusion fraction;

(d) surface material at "Ground Zero";

(e) upper 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 therefore

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 Particle

4 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, fhe solid line

ABCDEFG represents the path of the slower falling particle, that is AB

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; etc,

\ ABCDEFG : Path of slower

\ falling particle.

AB‘C'D'E'F'G? =: Path of faster
falling particle.

20,000!

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: 0 feet) along the line AG
or AG extended,

The Wind Plot

6 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

"ground=zero*® of the explosion.

7 By way of illustration, 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°

True at speed 30 knots),

10 ~ 20 thousand feet 240/30

20 = 30 " = 150/30

30 = 40 " " 090/30

ko : 50 8 it 030/15

50 - 60 " " 310/15

fhe 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

000182
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‘direction for particles originating at 40,000 feet is along the radial

vector AB; and so on,

\ |

\ m
Line along which particles from \ | “Lane along which particles from

60,000 feet will land ——~_\ | 30,000 feet will land

|
030/15 \g8

150/30
¥ .310/15 Mean W/V 20-30 thad

Mean W/V 50-60 thsd

240/30
Mean W/V 162290 ¢hsd

| 180/40 oe
| Mean W/V 0210 thsd 9 16 39

|

|

Mean W/V 40-50 ¢hsa \

Scale t ne mi.

AY (Ground Zero)

Figure 2: Hypothetical Wind Plot

The Danger Sector

8 Examining Figure 2 we see that the sector defined by the

radial vectors AF 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 sector, However, since the nuclear cloud is

not a line source of particles but, to first appproximation, a

000183
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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),° ~

\ \ DANGER SEcROR © / /

/ "y+

‘/
hee Cloud Radius : 10 ne mle |

/ / wo Scale 3. no mis

Figure 33 Fallout danger sector in a hypothetical

' | wind situation for a 1M? surface

detonation (height of cloud top 60,000
‘feet, cloud diameter 20 miles),

9 §& further refinement, which derives from the idea that

most of the radioactive fallout originates ty “the mushroom-top .
rather than’ in the stem of the nuclear cloud, is to restrict the

danger sector to the area containing the effective fallout directions

000184
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for heights between the base and the top of the mushroom, this area
again corrected for cloud width (Figure 4).

KO

Figure be Danger Sector from Cloud Mushroom, the

mushroom taken as extending from 30,000

to 60, ©00 feet.

10. A major shortcoming of the "danger sectorTM 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 downwind extent of a fallout hazard,

; Idealized Patterns

1 The fallout. patterns resulting from test explosions: “Naliig So:
frequently been of a simple cigar shape. This is illustrated in Figure: 5,

. 000185
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which represents the fallout pattern from the Bikini multimegaton

detonation of 1 Mar 54, .

p 59 109 150 290

| SEARUSE MILES

"166° . - 168°

Figure 5: Fallout 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)

100 Kf || (30 miles x5 miles) | 30: thousand

1 MP (G0 " x15") | ko thougand

5 MT (200 * x30 "7 ) | / 50 thousand

fable 1: Idealized patterns. for different yields,
For effective winds below the 20-50 mph range-a
shorter, wider pattern is assumed. (e.g... fora oo:
5 MP, the ellipse's axes would:be 125 and: 400% 0.

niles), For effective winds ‘above the 20=50 ‘mph
range a longer, narrower pattern is assumed

(e.g, for a SMT, ellipse axes of 300 and. 20 miles),

@:
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Scale (miles)

Idealized pattern for 5 MI weapon

detonated 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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10

Scale (miles)

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

sige 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 shortcoming

of these patterns is that they tend to give a false impression of

accuracy, Naturally any differences between the actual values of

the factors governing the character of fallout (see para 3: above)
from those assumed for the "ideal" case could invalidate the

prediction, In 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

_gouth of east, so that it affected neighbouring inhabited atolls,

Sources of Wind Information

14 The wind plot. of Pigure 2 is shown 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 such a plot, However, such a suitable rawin might

not be available and it would be well, therefore, to be prepared .to

exploit other sources of wind information, Possible alternatives

include UF winds, upper air charts, movement of high cloud, and

climatology. - . ‘

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

' aA 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

hours to fall to earth from the specified levels,

is an example and interpretation of one of these messages:

UF 113 0912202
867 11305 21205 41116 61009 /81101

The following

Message Group. Interpretation _

UF 113 0912202

867

11305:

| 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 ata distance

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

Pas, Manitoba.

will fall

3 hours to

of 50 miles,

will fall
3:hours to

of.50 miles,

will fall
3 hours to fall

landing at a distance ‘of 160 miles,

Particles from 60,000 feet.
towards. 200°, those. taking
fall landing at a distance

Particles from 80,000 feat
towards 110°,

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 beginning 4 indicates

that the data is estimated).:
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16 .Figure 8 shows a sample plotting of UF data.

Figure 8: Chart showing plotted Upper Air Fallout

Data over the Great Lakes 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 sspace-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

say 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 when 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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* ISOPAGHS

S3 REAML INES 7
055,000 EFFWIN 3
FOR GRID POINE

Figure 9: Annual vector mean effective winds 0-55000 feet, ©

Effect of Precipitation on Fallout.

21 _ fhe possibility of precipitation occurring downwind from

the detonation point must be taken into account in a fallout prediction,

Rain and snow scavenger dust particles, radioactive or otherwise, 4

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 "snow-outTM occurs,

(b) just 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 the “hot spots”,
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(c) fallout may occur outside the danger sector predicted

on the basis of upper winds alone, (See Figure 10).

¢ Pra ject ori oriés 0 of.

ghads of
Leet .

ef} o 2
30- ae - Seg

“eee wt rH S,
ty!

Li 3 2 th yt

2010 —— ss Lanes

fallout particles and deposits

‘then with the rain or snow on
the ground below the clouds’

. “

Precipigaying cloud between 10 and 20
thousand feet in region of es".

ro — “particles “Falling , from a“: . , a

0,000 feJr Pe Q__5 1p 15 2p 25°

Figure 10:

Scale (miles) .

Schematic diagram illustrating how "pain-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 TM5®

(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

as", and "D" experiences lower intensities than it

otherwise would,

Precipitating eloud intercepts _

@:

000195



Document disclosed under the Access to Information Act

Document divulgué en vertu de Ia Loi sur I’accés a l'information

17

Time = Intensity » Dose Relationships

22 Once it was determined that a developing fallout pattern ©

‘threatened an 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

Knots

60

WIND HODOGRAPH

(altitudes in thousands of feet)

Dose rates in|
roetgens/hour

- — Nautdoel miles
Q 19 2 3q_ P59

Zero line extends
another 65 no mis

»>-_—_
Sees

mre

Qo=>

Figure 11: Calculated fallout from al MI 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

2000 ——_ | "WIND HODOGRAPH
. 1,000 100 *
9 hours 500 50 (algigudes in thousands of feet)

200 20
0

f . ‘Nautical miles
yo. 29 «3Q0 45

6 hours —

. Figure 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).. .

24 _ ;: @4ime.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 wili-fall out
- along the line AE, Of these, the ones landing at BE 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

starting 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 ar hour each and will land a quarter of the way along AB,

say at J, one hour after it started to:fall, Time marks can thus be

placed along BA 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 Following the explosion,

Mean.WAV /

7 /

/

/
/

/

BS4 hour |

isochrone

. isochrone

2 hour °

isochrone Lo mee as

O°» 1p 15 2p 25

Seale : no mis

isochrone

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

ot to the isochrones, For example, the mean.

| time of arrival of fallout at point R will be

| ot between H#3 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 ‘information, illustrates this:

Given: -

(a) Detonation occurs at Toronto at H hours, .

(b) The nuclear cloud has a radius of 10 miles.

(c) The applicable UF wind message is as follows:

BUF 11006 20909 40814 60710 80706

To Find; The approximate period of fallout at Stn Trenton,

Reasoning: Trenton is, say, 90 miles from Ground Zero on &
bearing of 070°, It lies in the fallout direction

for particles originating. in the 60-80 thousand.
foot layer,

‘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. oot
110 miles at 60 mph,

_ 3

> Conclusion: The period of fallout at Trenton can de
expected. to be from about H+24 hrs to
E53 hours.

A 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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little (say about 10°) the fallout from 40,000 feet would land

at Trenton, and travelling at 140 mph, would arrive by about

H#l hour 40 minutes.

0 2p 39
Seale (miles)

Gircle X: contains all particles reaching ground at H hours,

* Ys " " 80,000 foot particles reaching ground :
at H+3 hours. |

" Zs " —TM 60,000. ® t yeaching ground

at H+3 hours,

' Figure 14: Employment of UF data to calculate approximate
: period of fallout at a point dow 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 Be2b hours and Ht53-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

points is called an intensity-time curve, A recording dose-rate.

meter will provide. such a-egraph automatically. However, if such

equipment is not available, the Ground Defence Officer can

construct the curve himself by plotting the local intensity |
Measurements against the times of observation.

27 . The | rate of rise of radiation intensity at a station
subjected to fallout would depend on: ;

(a). 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 zero, As.soon as fallout particles began to reach the station the

intensity would start to build-up, It would increase to a peak

sometime 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 a pure decay curve,

29 The build-up of dose-rate is not constant with time,
Rather it is found that the log dose-rate increases nearly linearly

with the log time, giving a straight line approximately when loglog

paper is employed for plotting the intensity against time, Figures

15 arid 16 illustrate a hypothetical intensity-time curve as plotted

on loglog paper. and as. plotted on linear graph paper,

30 a 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 intensity 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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Hypothetical Intensity + time curve -

. plotted:on log log paper.” ”

Figure 15:

000202



io

Dose-ra te (x/hr)

wLELEL IGG LL ee ee PL!
eoonssastt prereset
LLY 4a 44445 4t4CC4 Ee [TF —H+t+t
cre yteeaet | + | ——

FEAST EPO ISTE L- Lyf
ore trod trpty ry i
PEEP PEEL i

chester tt
apg tt
PEL
pt
SEE

sof tT

rte 5
ary +

aa ttt
++ Tf

a+
ol | LUT .

0 I 2 9 .i0 12 12° «13: 14 15 16 1 18

; . Time (hours) ; , | | / |

‘ Figure 16: | Intensi ty+time curve plotted on linear graph paper.
ae Dosage, calculation from-area under curve :

eS _ One square equals 2:5r °°
- <" Dose received between H+) and H+ 8.6 hours; equals approx 160r

Dose received between H+ and H+18 hours; equals approx 860r =.
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31 The measured intensity for a a, time when fallout is complete
can be used in conjunction with the t~ function to calculate

intensities at later times and the accumlated dosage in between,

This procedure is not applicable, however, before fallout is complete,
and is particular}y inapplicable for the intensity build-up period,
Forther, the t~ function can only provide an approximate idea of

vical 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, addit tonal

information is essential, for example:

(a) conditions of burst (eg height, underlying surface,

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.

(c) radiation intensity and dosage reports downwind: from.

detonation, Early 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,

(a) intelligence regarding enemy weapons (yields,
' fission fractions, conditions of detonation, etc.)..

gleaned from earlier detonations,

(e) any available information concerning the fallout

~ patterns from previous detonations including areas’
affected: by significant dosages, peak intensities,
appearance of fallout particles, etc, )e

x

Limitations and Uses |. of Fallout Prediction

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
information 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

radiation intensity data obtained from fixed instruments or from

ground. er air momitoring ‘is essential for determining the actual

fallout pattern,

34 ce, Nevertheless, despite limitations, fallout predictions
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;

(44) information as to the relative fallout hazard -

to different stations,

Conclusion

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

idealized 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 to obtain

an appreciation of a 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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TO ALL COMMANDS &1 AIR DIV

Prediction of Radiological *allout

1 The problem of providing RCAF units with a defence against

radiological fallout is semberea 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 wich exist¢g. Informetion 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 information in

the prediction of radioactive fallout, as well as iwthe conduct of air

operations, it is obvious that the meteorological officers at RCAF stations

have vital roles in support of the continuance of essential air operations

and the protection of unit personnel throughout periods of fallout hazard,

fo ensure 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 and 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 RCaF meteorological

oagtgona Command HQs are to draft plans in this regard for coordination

with this HQ. As AMC does not have a Staff Officer Meteorology, the APHQ

Meteorological Adviser will work directly with AMCHQ on this matter,
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a=. being forwarded under separate cover to Command HQs, attention

Staff Officers Meteorology, for distribution to all units concerned,
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Prediction of Radiological Fallout

TO ALL COME: \NDS

1 The problem of providing RCAF units ith a defence

ageinst radiological fallout is centered around the ability to

predict and verify the location 3nd extent of the hazardous area,

Vital air operations must not be -eusteited=because of a lack of

knowledee of this phenomenon,

2 The attached vaper represents the latest RCAF thinking

on fallout prediction. It is eVident that tise major influence

on the fallout event is the meteorlogical conditiong which wna Benger

fhher influences, such as the £ yield, Leeson st 2e of

burst, may not be imrediately available to the ree. forecaster. :
3 Tn’ the vast full advantage’ has not been made of the +

f f . .

2 on {C oe meteor) ogical facil ities avall ablé on many RCAR tations ~ not
|

4

/ /qo py ply in the predict/ion of f ll be but in enerrency defence plaming,
A, 4gcay deployment ey ans and other operetions ee]

advic and assistance. | In ofder to make Lon yse A these facilities
thb ervices \off the met&eoroLor “ical deric rs on RCAF its ost

f£/RC'F operatzons.

mengorony rical

caljed upon ixjall applictbdle sspects

4 Meteorological officers in conjunction with Ground Defence

officers, where available, will be responsible for providing Commanding

Officers with fallout dpemosticst Units cpenetionc, both during

Fes oun EO woced an and actual hostilities, will eensder fallout

Le
- the Hain of air Sotence operstions, ORT and EDP exercises will
sowie meteorologica 1 REESE nore qailable.

\)

Units not having Peteprenesies es) ilities v4 eviswe i alternate means of obtaining . Lout prpgnosti Lee wh the
> ,y 0 a Le

th
y\ RCAF meteorological facility. sotogotonial officers Should be

4 OE . mye to Last these imles in devising methods ‘and bechniches
| for ~ossing this/information best suited to ha conditions.

(Di Smith )a/V/i
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DEPARTMENT OF NATIONAL DEFENCE

Royal Canadian Air Force

St Hubert Que

23 Apr 59

Chief of the Air Staff

Air Force Headquarters

Ottawa 4 Ont

Calculation of Radioactive Fallout at ADC Bases

1 Air Defence Command is conducting studies of operation

of fighter bases under conditions 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

(bd) to compare present and possible alternate bases

from the point of view of probability of serious

radiation levels from fallout.

2 As a result of a visit to NIHQ to seek information
on this subject it was learned that the Directorate of Weapon

Development at Army HQ have made a number of caloulations of the

fallout produced by nuclear explosives over certain likely targets

in Canada and the Northern USA. ‘he statistical pattern of high

altitude winds is taken into account as well as the decay of

radioactivity with time. The results are show in two ways,

(a) contours on a map, indicating the number of

days per year on which the wind structure

would produce a 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

(>) a graph for a partioular 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 meteorological data, it is

suggested that DWD be approached and requested to make similar

calculations for those airfields at which ADC do or might employ

fighter aircraft. Alternatively, they might provide the

material 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

Enel.

(Min 2) DGD

1 Referred. COps has not seen.

30 Apr (£ Carter) FAL

Coord

6=6665

Sano
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CALCULATION OF RADIOACTIVE FALLOUT

AT CERTAIN CANADIAN AIRFIELDS

Appendix "A" to

ADC $967=113<1( D/A0C/0)
dated 23 Apr 59

The airfields at which the radiation dose is desired

are given below.

Comox, B.C.

Cold Leake, Alta.

Armstrong, Onte

Kapuskasing, Ont.

North Bay, Ont.

Val dtOr, Que.

Uplends, Ont.

Gasey, Ques

St Hubert, Que.

Bagotville, Que.

Seven Islands, Que.

Chatham, WB.

Dartmouth, N.S.

Goose Bay, Nfld.

Sydney, NS.

Harmon, Nfld.

(49.7 N,

(54.4 N,

(60.3 N,

(49.5 N,

(46.4 N,

(48.1 N,

(45.3 N,

(47.9 N,

(45.5 N,

(48.4 N,

(50.3 Ny,

(47.0 N,

(44.6 Ny

(53.4 Ny

(56.1 N,

(48.5 N,

124.9 W)

110.3 W)

89.0 W)

82.5 W)

79.4 W)

77.7 W)

75.6 W)

74.1 W)

73.4 W)

71.0 W)

6662 17)

65.5 W)

63.4 W)

60.5 W)

60.1 7)

58.6 W)
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Canadian Cities

Victoria, Bale

Vancouver, Bal.

Winnipeg, Men.

Hamilton, Onte °

Toronto, Ont.

Ottawa, Ont.

Montreal, Ques

Quebec, Que.
Halifax, N.S.

United States Cities

COPY

2
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Appendix "A" to

ADC $967=113—=1( D/AOC/ )
dated 23 Apr 59

LIST OF TARGETS

Portland, Ores

Seattle, Wash.

Minneapolis-St Paul

Milwaukee, Wis.

Chieago, Ill.

Cinoinatti, 0.

Detroit, Mich.

Cleveland, 0.

Pittsburg, Pa.

Buffalo, NeYs

Philadelphia, Pa.

New York, N.Y.

Boston, Masses

Canadian Bases

Namao, Altes

Cold Leke, Alta.

Churchill, Man.

Frobisher, NWT.

Goose Bay, Nfld.

Harmon, Nfld.

United States Bases

Elmendorf, Al.

Eielson, Ale

MoChord, Washe

Larson, Yashe

Fairchild, Tash.

Malmstrom, Mon.

Glasgow, Mon.

Ellsvorth, 5,D.

Minot, WeDe

Grand Forks, N.D.

Rel. Bonk, Wise

Kel. Sawyer, Mich.

Bunker Hill, Ind.

Kinross, Mich

(53.7 N,

(54.4 N,
(58.7 Ny

(63.7 Ny

(53.3 N,

(48.5 N,

(61.2 N,

(64.6 Ny

(47.2 N,

(47.2 N,
(47.6 N,

(47.5 N,

(48.4 N,
(44.2 N,
(48.3 N,

(47.9 By

(42.6 N,

(46.4 N,
(40.6 N,

(46.3 N,

113.5

110,38

94.1

68.6

6044

58.6

149.9

147 1

122.5

119.3

117.6

111.2

106.5

103.1

1013

971

88.0

87 04

86.1

84.5

W)

Seca Ke Cage Cel tal el Neer Merce Neal”

.

These are the ones used in

previous DWD studies, except

that Edmonton is omitted

because of the inclusion of

Namao as a SAC base.

Chosen by reason of large

population and proximity to

the Canadian border «

approximately the same as

the DWD list.= . : " + ene eet” Yser” Mintetl Sang Sagat” Seccittl Neca Siegel! matt! Ngati Sane Megat! >

SAC bases now or by 1961

’

SAC or migsile bases now

or by 1961, end within 300 nm

of the Canadian border.Near Venetians Mia Maxell Meat Meat Segall Masi Sige Matt Mamgell Mayet
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SECRET

Appendix "A" to

ADC $967-113-1( D/a0C/0)
dated 23 Apr 59

3

United States Bases (continued)

Wright-Patterson, 0. (39.8N, 8461 W) )

Clinton County, 0. (39.4.N, 83.8 W) )
Wurtemith, Mich. (44.5 N, 83.4 W) )

Lockbourna, 0. (39.8 N, 82.9°W) )
Selfridge, Mich. (42.6 N, 82.8 W) ) SAC or missile bases now
Dover, Del. (39.1 N, 75.5 W) ) or by 1961, and within
Griffiss, NoYes | (43.2. N, 754 W) )} 300 nm of the Canedian
MoGuire, N.Y. (40.0 N, 74e6 W) ) border.
Plattsburgh, N.Y. (44.7N, 78.5 W) )
Weetover, Mass. (42.2 Ny 72.5 W) )

Pease, Noi. (43.1 Ny, 70.8 W) )
Otis, Hass. (41.7 N, 70.5%) )
Brunswick, Me. (43.9 N, 69.9 %) )

Dow, Me. (44.8 N, 68.8 W) )
Presque Isle, Me. (46.7 8, 68.0 W) )
Loring, Me. (46.9 N, 67.9 W) )

Representative Points for Nuclear Explosions Resulting from

Destruction of Bombers in Air Battle

(488, 85. W)

(49 N, 88 W) .

(49 N, 82 W)

(47 N, 78 W)

(49 Ny 74 ¥)

3 A complete description of the assumed parameters are

required, Gsefs+

energy of explosion (fission yield or total yield?)

height of burst assumed

radiation expressed es dose rate or integrated dose le

“ (over what period?) a
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 contri-
butions from the individual targets labelled so that it will be

possible to determine the effects in case only certain ones of

the targets receive bombs.
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HQS 5351-1 TD 8205

HQS 2090-4

- (DMO&P 3A)

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 nuclear 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:

ae

b.

Co

a.

e.

f.

we Zo
. h.

GE) os.OF poo? ;
3

ar ¥ De

Pree
¢\ts 7

4 Y

Dar \A*3-

Sete

ASE 75 MAP "An Dosage to infinity 4500R from 5MT.

npr tt 1t " 1500R “ 5MT

"cn " " ” 450R " 5MT

npr _ tt " " 150R =" 5MT

a " " " 4,500R " 20MT

wee om " = 1500R"—(20MT

nano 1 " " 450R mn 20MT

my " tt w 150R " 20MT

The following assumptions have been made:

The targets are those Canadian cities and

contiguous locations in the US, which will

probably be subjected to nuclear attack;

The general area of each target will be hit

with a single weapon of the specified yield;

All targets will be hit simultaneously, or

within a very short period of time.

To estimate the probable number of days per year

that the fall-out centre line from any ohe target or target

complex may pass over a location, the following was

calculated:

. as

De

The vertically-averaged wind vectors for the
whole year for the specific target areas, and

The distribution of the vertically-averaged

wind vectors around the target.

00/2

CONFIDENTIAL
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he The distribution of the fall-out centre line
around the target was considered, and isolines enclosing

the areas having dosages to infinity , 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.

5 ' 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 a

immediate request basis.

(SF Clark) [/
Lieutenant-General

Chief of the General Staff

DISTRIBUTION

Sets of Maps (under separate
cover)

HQ Eastern Command 2k ‘

HQ Quebec Command 25

HQ Central Command 56
HQ Prairie Command

HQ Western Command ~

HQ NWHS:

HQ Fort Churchill

CAJTC

JABCS

NDC

CcASC

ccos

CNS .

ae CAS -

EMO

- RGM Police

CDRB

CJS

SA/CGS
AG

QMG 1

DSD
DWD

DCD '

t

hn DN

SQ heen tens
NOM HH NOH ERE

CONFI D ENTI A L
es wee ce ceo em ed
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Ref: CSO 1700—4( 5), 14 Jan 58

Secretary

Joint Planning Committee

Radioactive fallout Prediction -

Requirement * S$ 5/2 2 Ge) ul

1 Om the basis of Rca planning during the paet year for the conduct
of operations under radioactive fallout conditions, it is now poscible to state

Wa? requirementea for meteorclogical information in support of fallout predict-

fon programmes,

2 In the event of a nuclear attack upon North America, the WAP would
require advice, at all levels of Comaand, regarding the radioactive faliout
threat to RCAF stations, Spernationally, the best possible information in this

regard would be required to keep Commenders informed on the fallout danger to
unite, and the likelihood of having to implement plans for unit operations under
fallout conditione and for the deployment of flying squadrons,

3 fhe unit meteorological officers would work with the passive defence
officers in the determination of the fallout danger t6 the wnit. Specifically,
the meteorological officers would be required to apply all pertinent meteorolo~-

gical information to the rsporte of nuclear detonations, uring their judgment
with respect to temporal and epatial changes of upver air flow and the effects

of other meteorological factore such as precipitation and frontal movements,

4 na? forecast offices already have considerable data available to

them off the meteorological telatyve and facsimile circuits which world assiat ©

thes in pro#iding service in the above regard. However, in order to provide
the beet possible service, it would be neceseaty for thie meteorological support

to include, in wartime:

(a) Pour 8a¥INS per day to at least 80,000 feet from exch

rawinsonde station in eouthern Canada and nortkern United

States, this expanded programme (from two ascents per day)

to commence with the issue of the first "red" or “yellow

air defence warning,

(vo) Effective wind dats four times per day from each ravinsonde

etation in southern Canada and northern United States.

5 In view of the support which the ‘CaP may be called upon to provide

to Civil Defence, and to facilitate coordination with Civil Defence in rsgard

to questions of evacuation of RCAF dependents, there would be a requirexent,

in wartime, for the NCA? forecast offices to receive any routine effective wind
* forecasts (or other processed metsorological information) provided to Civil
Defence for fallout prediction purposes. _

6 Te exercise the eapability of the CaF forecast offices with respect

to their wirtime role as an essential couponent of the “faliout operations

organization" of their respective stations, the Zollowing information will be

required routinely at these offices in peacetine:

(a) Bffective wind data from rawineonde stations in southern

Canada and northern United ‘tates

(>) Any routine effective wind forecasts (or other processed

meteorological information) which may be provided to Civil

Defence for fallout prediction purpose,

pct ONER J. LA
HV TUCKES/ FU Cnt tase)

2 
} :

CPlansI RCAF Member
DAIRS/ See Joint Planning Committee

Orig
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CONE a5963-108

File Ref

ROGAF

MINUTE SHEET

DAES

1 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 JPC query of
14 Jan 58 on this subject (at Flag 1) has now been prepared,
ami is attached at fly for CPlansI signature.

3 As it is understood that this subject is to be

discussed by the JEC 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, JFC, by the end of this week,

if possible.

Mitchell) G/C
DAirsS

6~6179

26 Jan 59
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File Ref: 5921-100 (DAPS)

MINUTE SHERT

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 operational requirement. It is considered that some=-

- one in COps sub-division should co-ordinate the development

S) of the requirement.

|

- Nek
JeoHeCe Lewis) W/

for DAPS.

(6-7633)

(6) veer ( lye |
a

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 concurrence in this draft are

requested, As the reply to Secretary JPC is long outstanding,

it is desired to have the RCAF reply in his hands before the.

end of this month, Ae ba

(a “ Tucker)
DAirs/S4

6=6892

14 Jan 59.

7. D pues S [5h

Loneur with Mpa tr at ys

up / |
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File Ref

RCAF

MINUTE SHEET

DAPS

1 Mins (1) and (3) have been discussed with DGDO and it

is agreed that a clear statement of RCAF operational requirement

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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>

~ESC=47 0084 (DED)

PA (3 )
ME OR Pe P-

27 Jan 58

DAPS lee: Db Ara S — fas. lackee,
Radioactive Fallout Prediction =

Service Requirements

1 Reference is made to CSC 1700-4 (JFC) attached.

2 In order that fallout prediction is viewed in its right

perspective, it is felt that a few basic 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 in 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 radioactivity in the

cloud,

3

4 As the knowledge indicated in para 2 will be in some cases
unkriown, 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 fallovt is essentially a kind of meteor-

ological prediction, and there is considerable_interest in the question

of what use can be made of a_prediction_of thefallout distribution from

an atomic burst, At the risk of oversimplification of the case, the
Following are some 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,

6 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 24<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,

eesee2/
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7 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 ina 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 computingeaids which exist today,

10 In consideration of the above, it is suggested that we use

fallout prediction_information only as a means of determining the pro-

bable areas of fallout, for this is as much as_we_even_hope_to_gets

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 nuclear

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.

1

Mi 2

Z ey,

Ils The following data is therefore required, winds aloft for

(A H Blake) -S/E —f
DGDO-—~

Attch: 66-8228)
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(THIS DOCUMENT IS THE PROPERTY OF HER MAJESTY'’S CANADIAN GOVERNMENT)
TM

_ ADDRESS REPLY TO

GHAIRMAN
CHIEFS OF STAFF .

OTTAWA,

Department of National Defence

JOINT

IN REPLY PLEASE QUOTE

no... 68C,1700-4 (IPC)

JOINT PLANNI}

Joint Planning Commit

CONFIDENTIAL

STAFF

NG COMAITTER

14 Jan 58

(1)
tee

Radioactive Fall-out. Prediction =
Service Reauirements

1. The ‘enclose
was received from the

Meteorological. Servic

2o i have been

d letter on the above subject

Secretary, Sub-Committee on

es for Defence.

‘directed to request the Service

Members to, atate their requirements in accordance with
para 4 of. the. above-mentioned letter.

30 May thése requirements be forwarded to the
Secretary, JPC, please.

JON/2-1972/mr

DISTRIBUTION

DGPO

ACNS (P)

C Plans I

DNPO

DMO & P

DAPS)

DNPO s0(s)
DMO & P (MO-1)

2x APS 2-1

External Affairs Rep.

DRB Rep. (Dr. Petrie)
CJS

Seco JPC

JPS (XA)
JPS

asrtende : i
> Newlands) Major,

- Secretary, .

Joint. Planning Committee.

(Mr. Tremblay )

000226 —
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CONFIDENTIAL

17 Dee 57

Secretary ,

Joint Planning Comittee

Radioactive Fall-out.. Prediction - ~
Pr me eel ae ence eet aan ape et ee te

Service Requirements.

1. . A month ago, Civil. Defence requested that a number
. Of papers, including one setting forth the meteorological

' yequirements of Civil. Defence ,. be placed before the JPC. The
meteorological . paper..was. referred by CJS directly to the JPC —

Sub-Committee. on. Metedtelogical Services for Befence for study
of the. military . implications. cee

26 The. Meteorological Sub-Committee has reviewed this

paper. As a result of this review Civil Defenée have been asked
to coordinate. their requirements directly with the civil
meteorological authorities.in the Department of Pransport in
order that full account. may.be taken of their capabilities. for

providing Civil Defence with service. A working group with ©

Civil Defence, DRB and DOT representation has been set up and

its first meeting is. being held on 18 Dec. It-1s anticipated

that. a revised statement..of Civil Defence requirements for

meteorological. services will be submitted to the JPC in due course,

for consideration of, the military implications.

36 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 action tg TM -
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/je

000227



- + Document disclosed under the Access to Information Act 4

Document divulgué en vertu de {a Loi sur l’accés a I’information

. 7
fr ds oy { oF

MAIN FILE No. S- aG97. Yoh T.D. wo. 2 Ut?
ae DEPARTMENT OF NATIONAL DEFENCE

TEMPORARY DOCKET = =—s—i(ititi““

e

ROUTING P.A. & B.F. ENTRIES REGISTRY ONLY

DATE OF DATE OF Date or | CANCEL DATE INs-
REMARKS Pass INITIALS P.A. Inrrias B.F. BF. RECEIVED PECTED

i

hp ee Toy eck SR

_E NUMBER S- AK -LEF
&S

GN

000228 ©

(GOR STR SO Rn Ste WA,



Document disclosed under the Access ta Information Act

Document divulgué en vertu de Ia Loi sur I’accés a l'information

LIM ETI ITA
IN REPLY PLEASE QUOTE

no... BBS, 1280-68...
(STAFP)

—— Department of National Defence .
canagn tte a ry . ROYAL CAHADIAN BAVY Loge

os Cttata, FULD

Poe
a *~-

-

s iN eo.
aa) e¢
TM -

2
~

~~

Pr (ke
23/;

@ etact ~ bupractean

' . a
:

ies

Vth /ey Civil Defence organization and RCAF,ADC control centres

& ‘s A
wR Ss

+

\\\ RUCLEAR EXPLOSION AND FALL-OUT REPORTING

nenreeReference (a) MCACTS 11400-36 dated 19 February).

—— TE - Jife JSG

—————— @

Consideration is being given to establishing CTal
a melear explosion and fall-out reporting system in Wee ph.
Ganede, Tho proposed organization will be based on the

which will pass information to the Services. 22for yf
26 Therefore, it is suggested that a requirement

will exist for a tyro way teletype circuit between eh

St. Hargaret's ADCC and the interim Daritime Headquarters yor? .

in the Dockyard to enable miclear fall-out information Oy eh . wr
to be passed. It is intended that this circuit vould ,

also provide for air defence information to be passed. a wh Coe
»(1t is considered that this proposal would be an improve- 4 be

ment over the present arrangement described in paragraph 5 wy ee
Ger 30.54.98 the reference, whereby St. Margaret's ADCC passes sir » 0”

@ i? defence information to HQ via RCAF. Beaverbank and CARAS, 7 “4 3?
+ .

ipo! vm Be Your comments are requested. Providing your ay
a | ‘ reply supports the suggested requirement, justification
if , sf for the proposed communication 14 should be included.

it.

oe 2? lewcscssim
OO TAVAL -SECHET oie

i MARITINE COMMANDER ATLANTIC, ; ?
% Aan ff a

/ Sopy tos (fae OF Ban MIR STATE. “4 y ¢e nhs ot fa
7 fF “om moot By ¢

A

H.Q. 1010

yd 4s)yl ® OMe Ya! “ a “ice: 000229
Url, a wAiAN Ze EY pzes Gow

| _ 400M—12-55 (N.S. 815)
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MS 63-/0¥

Ottawa Ont

18 two 86

Ref App 2 to S846eL07(06DO) 12 few se

TO ALL COMMANDS

Fallout Predietion

i All Commands are advised that this %@ 4s pros
sessing the requirement for a etendardiged fallout
prediction system as a matter of gome urgeneys It is
anticipated that the detalle of this systes will be availe
able early in the sew year, end will be ineluded in the
now CAP on Atomie Defence when publ ieh

AHBlake/dp
DGDO

6=8228

Copies to
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File
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