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APPLICATION OF METEOROLOGICAL DATA TO RADIOLOGICAL DEFENSE

SCOPE

This manual provides puidance to assist State and
local governments in the use of meteorological data to:

1. Prepare area fallout forecusts and estimates of
fallout arrival time for operational use,

2. Prepare hypothetical dose rate and dose contours
for use in conjunction with tests and exercises.

3. Determine the most probable direction and ex-
tent of fallout distribution in areas of interest as
a basis for preattack planning.

FALLOUT FORECASTS

| lBas.ic Data
T In the preparation of area fallout forecasts and esti-

mates of fallout arrival time, the following hasic data

are needed:

¢ Approximate ground zero (GZ) location and time
of detonation.

* An assumed vield of the weapon or the dimensions
of the nuclear cloud at time of stabilization. (A
yield of 3 million tons of TNT—equivalent to 3
megatons (MT)—may be assumed unless there is
reason to believe that the nature of the target would
make a different yield more likely.)

Determining Ground Zero Location

Knowledze of the location of Ykely targets in the
general area of the detonation will be helpful in de-
ducing some GZ locations. Analysis of reports of
minor blast damage can define the periphery of the
blast area, and the center of that area can be taken as
GZ. (See FCDG, Part E, Chap. 2, Appen. 3. “Civil De-
fense Emergency Operations Reporting System.” and
related handbeoks. )

In some instances, the (GZ location may be approxi-

mated by visual observation of the direction of the

'ﬂash or of the stem of the subsequent nuclear (mush-

’ * Upper air wind information.
|

room) cloud. However, it must be recognized (1) that
anyone making such observations would face the haz-
ards of burps from thermal radiation, destruction of
his evesight, and—if he were within the blast area—
injury from flying debris; and (2) that attempts to
observe a nuelear blast would most likely be unsuc-
cessful. Observation of the nuclear cloud or stem is
not possible at night—or during the day, if the sky is
overcast, Also, with heavy overcast, diffused light all
over the sky might interfere with observing the direc.
tion of the flash.

However, if the direction of the flash has been ob-
served, the time interval between the observation of
the flash and the detection of the subsequent “bany”
will indicate the approximate distance of the GZ loca-
tion from the observer. The speed of sound at the
earth’s surface is about 1 mile per 5 seconds, or 12
miles per minute, Thus, if there is a lapse of five min-
utes between the time the flash is observed and the
time the “bang” is heard, the detonation would be
about 60 miles away. If, in addition to the direction,
the approximate distance of the detonatien from the
point of chservation is known, the ;Z location may be
determined with sufficient accuracy te prepare an area
fallout forecast,

GZ location may be determined in some areas by
electronic devices, such as atmospheric overpressure
or incident thermal radiation detectors, radar, ete.

Weapon Yield and Dimensions of the Nuclear Cloud

The nuclear cloud from a surface burst will reach
stabilization within about 10 minutes after detonation,
At this time, when vertical development of the cloud
ceases, the dimensions of the cloud (height and diame-
ter) will vary with the size of the weapon and the ai-
mospherie conditions. These variables and the upper
air winds are major factors in the spread of fallout.
Figure 1 indicates the approximate dimensions of nu-
clear clouds as a function of total weapon vield.




Upper Air Wind Information (General)

Executive Order 11490 assigns to the Department of
Commerce {Weather Bureau) the responsibility for
preparing and issuing currently, us well as in an emer-

gency, forecasts and estimates of areas likely to be
covered by radiological fallout in the event of nuciear
attack, and for making this information available to
Federal, State, and local authorities.

APPROXIMATE NUCLEAR CLOUD DIMENSIONS
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Ficure 1.—Approximate nuclear clond dimensions.
TasrLr 1.—locations of DF data points in the continental United States, Alaska,
Hawaii, the Cartbbean Area (Puerto Ricor, and Canada
(Data transmitted on FAA Service “C)
Tdenr. Ident,
{nde Location Code Location
NERN US NORTHEASTERN 1. 8, SERN SOUTHEASTERN U.
Brooklyn, NY RIC Richmond, VA
BOS Bostun, MA HAT Cape Hatteras, NC
AUG Augusta, ME RDU Raleigh, NC
CAR Carabou, ME TRI Bristol, TN
PLB Plattsburgh, MY BNA Nashville, TN
ALB Albany, NY JAN Tackson, M$%
BLF Buffalo, NY BHM Birmingham, AL
IPT Williamsport, PA ATL Atlanta, GA
PIT Pintshurgh, PA CAE Columbia, SC
BAL Raltimore, MD ILM Wilmington, NC
CRW Charleston, WY JAX Jacksonville, FL
Lou Louisville, KY TLH Tallahassee, FL
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TaBLE 1.—Locations of DF data points in the continental United States, dlaska,
Hawaii, the Caribbean Area (Puerto Ricot, and Canada-- Continued

(Data transmitted on FAA Serviee “C)

Ident. Tden

Lode Lovatiun Code Lucation
TPA Tampa, FL BFF Scottsbluff, NB
MILA i i ST RN US SOUTHWESTERN U, %,

tamt: FL SI.C Salt Lake City, UT
MOB Mobile, AL
PIH Pocatello, TD

MSY New Orleans, LA .

§ CNTRL US SOETH CENTRAL U, §. RKS Rack Springs, WY
HOU Houston, TX GIT Grand Juncrion, CO
SAT San Antunio, TX FMN Farmington, WM
CRP Corpus  Christi, TX ARQ Albuquerque, NM
BRO Brownsville, TX BCE Bryce Canyon, UT
LRD Laredo, TX ; LAS las Vegas, NV
DRT Del Ris, TX ELY Ely, NV
HOB Hobhs, NM EKO Elko, NV
AMA Amarillo, TX TPH Tonapah, NV
ABI Abilene, TX RNO Reno, NV
DAL Dhailas, TX SFO San Francisco, CA
SHV Shreveport, LA FAT Fresno, CA
MEM Memphis, TN SBA Santa Barbara, CA
LIT Little Rock, AR SAN San Diegn, CA
OKC Oklahoma City, OK DAG Barstow-Daggett, CA
ALS Alamosa, CO YUM Yuma, AZ
DEN Denver, CO PRC Prescott, AZ
GCK Garden City, KS i TUS Tucson, AZ
HLC Hill City, KS ELP El Paso, TX
ICT Wichita, KS . CANADA
MKC Kansas City, MO gi’z St. i“]‘"

SGF Springlield, MO 731 (]\)Jue hecB
STL St. Louis, MO ! \omth bay
EXTRE 1S NORTH CENTRAL U. 5. 149 Fr. William
IND Indianapolis, IN 852 Winnepeg
ORD Chicago, IL 863 Regina
CLE Cleveland, OH 872 Medicine Hat
FNT Flint, MI 882 Revelstoke
S5SM Sault Ste. Marie, MI 892 Yancouver
S . DFAK ALASKA
GRB Green Bay, WI BRW Rarrow, AK
DBQ Dubnque, TA
Chr BTI Barier Island, AK
DSM Des Moines, 1A
o OTZ Kotzehne, AK
ONL O'Neill, NB
. . BTT Hettles, AK
RAP Rapid City, 5D
- OME Nome, AK
ABR Aberdeen, SD
) . BET Bethel, AK
M5P Minneapolis, MN s
i MCG MeGrath, AK
INL International Fails, MN .
NERN US NORTHWESTERN . 8. FAL Fairhenks, AK
GFK Grand Forks, ND ANC Anchorage, AK
DIK [Yickinson, ND ORT Northway, AK
GGW Glasgow, MT SNP 5t. Paul, AK
BIL Rillings, MT Cchxs Cold Bay, AK
GTF Great Falls, MT AKN King Salmon, AK
DLN Dillon, MT MDO Middleton lsland, AK
FCA Kallispel, MT NHB Kuodiak, AK
GEG Spokane, WA YAK Yakutat, AK
SEA Seatile, WA JNU Juneau, AK
PDX Portland, OR ANN Annette Island, AK
OTH North Bead, OR SYA Shemya, AK
RBL Red Bluff, CA ADK Adak, AK
LKV Lakeview, OR Lraw . LRI
JDA Juhn Day, OR o ”,110
. LIH Libur
BOI Boise, 1D oFc .
) s CA CARIBEEAN
CPR Casper, WY 526 San Juan, Puerte Rico
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The Weather Bureau maintains a network of
“Rawin™ observatories which measure, by electronic
methods, the direction and speed of the wind from the

earth’s surface to high altitudes above the surface.

These data are used primarily for routinely analyz-
ing and forecasting the motions of the atmosphere.
The data are transmitied to a central location at Suit-
land, Maryland, where they are processed by a com-
puter system into several forms, for a variety of uses.
One form is the fallout vector data for use in prepara-
tion of fallout area forecasts. Data are prepared for
about 100 locations in the centinental United States
(except Alaska’, and about 30 in Alaska, Hawaii,
Puerto Rico, and southern Canada. The locations are
shown on the map (Figure 2) and are listed in area
groups in Table 1. The boundaries of group areas are
indicated by heavy lines on the map. Under the iden-
tifying designator “DF”! the data are transmitted
over the Federa! Aviation Administration {FAA) Ser-
viee “07 Teletypewriter Facility to most Weather Bu-
reau offices, FAA offices, and to other governmental
and private subscribers. The data are also relayed to
Alaska, Hawaii, and Puerto Rico.

The State and local civil defense offices planning to
make their own forecasts should arrange for the re-
ceipt of DF messages that might pertain to their areas
of jurisdiction. The nearest FAA or Weather Burean
office should be contacted to arrange for appropriate
relay of DF messages, unless the data are already
available over State emergency circuits.

Wind Data for Fallout Forecasts
{Summary Desecription)

® The data (DF) are based upon U.S. Weather Bureau
observations made at 0000 and 1200 Greenwich time
(0000Z and 12007) .

®* The observed data are processed by computer at
Suitland, Marvland, into forecasts of the integrated
effects of the wind layers from the 100 millibar
(mb) level (about 53,000 ft.| to the earth’s surface,
on idealized particles which would fall to the sur-
face from that leve! in three hours; i.e. three-hour
direction and distance vectors,

* The DF vectors describe the direction to the nearvest

10 degrees clockwise from true north, and to the
nearest 10-mile distance. A fallout forecast vector
for a single location and time is described by four
digits: the first two indicate direction of windflow
in tens of degrees, and the last two indicate the three-
hour distance in tens of miles, For example, the

LDFUS™ [or the continental United Stales, except Alasks, and for
aonathern Canada: “DFAK™ for Alaska: “DFHW' for Haweii: and “DIFCA™
for Puerta Rirn (Caribbean Arew).

four-digit block “1512” would mean that the direc-
tion is 150° clockwise from true north {windflow
toward SE), and the distance, 120 miles in three
hours.

For each data location, data are transmitted to sub-
scribers about six hours after ohservation times {iwice
daily} in three forecasts, for 12, 18, and 24 hours
after the observation. Fach forecast will be used dur-
ing the six-hour period centered on these times. (See
Figure 3.1

The symbolic form of the message is “iii ddss ddss
and ddss”:

Hi~—Identifier for location.

dd—True direction toward which particles would

fall, in tens of degrees.

ss—Distance in tens of statute miles for three-hour

fall from the 100 mb level.

Time indicators: The first ddss proup is for use
over a O-hour period centered on observation time plus
12 hours; the second, for observation time plus 18
hours; and the third, for cbservation time plus 24
hours; i.e., the time for which a forecast is to be used
is indicated by the position of the four-digit group.
The DF message format is illustrated in Figure 4, in
which the first line indicates that the data are DF for
the United States, based on observations at 0000Z,% on
the first day of the month; the second line heads a
group of locations in the Northeastern United States;
the left-hand column identifies the locations: and the
second, third, and fourth columns describe DF vectors
for use 12, 18, and 24 hours, respectively, after
010000Z; i.e., at 011200Z, 011800Z, and 02000Z.

Data are provided for about 100 locations in the
continental United States (except Alaska), and about
30 in Alaska, Hawaii, Puerto Rico, and Canada. {See
Figure 2.}

Data are provided in convenient plotting sequence
for each of the six areas of the continental Tlnited
States (except Alaska), and separately for the other
areas.

It is emphasized that the forecast times (observation
time plus 12, 18, and 24 hours, with about 6 hours
processing and reporting delayi provide for overlap
of the forecasts from one observation time to the next.
This is intentional, to provide forecasts into the early
postattack period, when new meteorological data might
not be available. As indicated in Figure 3, the third
column data {cbservation time plus 24 hours) would
be used only if new data were not received.

2 Weather Bureau time notation for midnight.
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DFUS KWBC #10900 o

NERN US

JFK 1p11 1119 1269 BOS @914
CAR 1918 1§17 1117 PLB 1115
BUF 1211 1212 1311 1IPT 1119
BAL 1999 12§49 1319 CRW 1209
SERN US

----- etc.

1/ Greenwich Mean Time (ZULU)

1§12 1112 AUG 1917 1915 1111
1215 1215 ALB 1113 1112 1212
121¢ 131¢ PIT 1299 1319 1211
1211 1212 Lou 1211 1213 1112

Ficvre 4—DF message format,

Use and Limitations of Fallout Forecasts

Frrors are to be expected in forecasts of fallout de-
posit. There are not good wind data, available on a
current basis, for fallout particles carried to altitudes
above the 100 mb level. As they fall back to the 50- or
60-thousand-foot level, particles carried to levels
higher than that are acted upon by wind layers that
are not well defined. Variations in wind direction and
speed from tevel 1o level and vertical air movement,
i.e., turbulance, tend to spread or diffuse fallout from
the nuelear cloud.

The location of a nuclear detonation {GZ) may not
be well defined. Weapon yields affect the height of the
cloud stabilization. which in turn determines which
wind layers act on the fallout. The weapon yicld and
height of the tropopause alfect the diameter of the nu-
clear clond at stabilization (maximum heightt, and
the diameter of the cloud, in turn. affects the width of
the fallout pattern.

The area forecasts, prepared from the DF wind vec-
tors, do not indicate the refative degrees of hazard,
and should be used primarily to determine the likeli-
hood of fallout occurrence and its approximale arrival
time. This information might be of value to industry
in more effectively planning and scheduling its shut-
down procedures, Also, it may be of value to a com-
munity in implementing plans for movement of its
people to fallout shelter: to individuals in the improvi-
sation ol fallout shelter: and to farmers in getting
livesiock under cover. However, after fallout has ar.
rived at a location, survival and recovery operations
will be based upen dose rate reports from Weapons
Effects Reporting Stat'ons (see FG ¥-2 3/4) and other
radiological monitors.

Preparing Fallout Forecasts Using DF Data
Fallout wind vector data will be used in two ways:
to assist in analysis of attack eflects over broad areas,
such as a large State, an OCI Region, or the Nation:
and to forecast at State-Area level, those areas likely
to receive fallout, and the exepeied time of arrival.
Forecasts Jor Large Areas (Several States}.—As an
aid for attack analysis, a streamline analysis ia pre-
pared. For the area of concern, DF vector indicators
are plotted at each DF data point. An arrow abeut an
inch long with its head pointed in the direction of the
wind flow is centered an the data point. and the code
for the three hour wind distance is noted at the arrow-
head. This avoids plotting long, unwieldy vectors. A
series of smoothed lines is then drawn te show the cur-
vature of the wind streams that are moving across the
area. The streamlines do rot pass through the data

points except by chance. Figure 5

is an example of
such a NF data plot and streamline analysis.
The 1.5, Weather Bureau issues -and periodically

updates

a defense operations manual for the use of
its personnel in support of emergency operations. In
maost States and many localities, it should be feasible
to arrange for professional meteorologists to provide
general weather service support for civil defense oper-
ations, including fallout streamline analyses, during an
emergency.

For Siates and State-Areas.—The DI data are used
for preparation of initial fallout forecasts for States
and State-Areas and for some local jurisdictions. The
responsibility for forecasting fallout, and warning ju-
visdictions likely to be affected, is usually assigned to
the State or State-Area EOC. Any jurisdictions expect-
ing to prepare their own forecasts should arrange for
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Ficrre 5.——Example stregmline analysis,

receipt of U.S. Weather Bureau DF reports on a rou-
tine basis, and should practice the procedures fre-
quently. Arrangements must also be made to receive
reports of NUDET locations.

A map, provided with overlays, and of a scale to
permit plotting the progress of fallout as reports are
received from monitoring stations should be used. The
map should cover areas surrounding NUDET loca-
tions to a distance of about 500 miles. A scale of
1:1,000,000 (16 miles per inch} is suitable, but map
scale is not critical.

Figure 6 illustrates a fallout forecast template which
may be used to simplify the task of plotting areas
likely to be affected by fallout. The scale is such that
the circle around the point of detonation {GZ) is
about the size of the nuclear cloud from a 3 MT
weapon at the time of stabilization-—about 10 minutes
after the detonation. Its radius represents 15 miles on
the scale of the map with which it is used in this ex-
ample. The scale of the center line “KL” is also the
same as the scale of the map. The sides of the template
(AE and FJ) make 20° angles with the direction of
line KL. The broken lines and marked angles need not
appear on the finished template. They are included for
assistance in constructing it. The scales are marked on

10

typewriter correction tape applied along the edges and
mid-line of the template.

Figure 7 illustrates the use of a template constructed
of transparent plastic.

Initial Fallout Forecast Plotting Procedures
(steps 1-8):

For an assumed or actual NUDET time. select the
DF data valid for that time.

Plot the DF vectors (distance to map scale in the
indicated direction} at the DF peoints in the area
of interest, {NOTE: Detailed plotting procedures
are presented in OCD courses of instruction for
radiological defense personnel.

Plot the location of the assumed or actual NUDET
on the map.

If the NUDET location is a DF data point, the
plotted Weather Bureau DF vector is used direetly.
If not, a new vector is constructed at the NUDET
location. In length and direction it shoutd fit into
the wind pattern indicated by nearby DF vectors,
This is illustrated in an example streamline analy-
sis based on DF data for Lexington, Kentucky, in

Figure 5. For nearby locations the directions of ‘T\”
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Ficure 6.—Fallout forecast template.

the DF vectors are nearly the same, but note that
speeds increase with distance to the southeast from
data location “LOR."” The speed at Lexington is es-
timated te be 117 (110 mi. in three hours). For a
location in north-central Arkansas, the direction of
DF vectors at nearby Springfield (SGF), Little
Rock (LIT), and Memphis {MEM) varies more
than the speed, and adjustment would be needed,
as indicated in step 8, below.

Apply the template to the map with the center of
the cloud stabilization circle at GZ, and the center
seale along the DF vector. Locate the DF three-
hour distance on the center scale and mark corre-
sponding points at the sides of the template. Start-
ing at one of these points, draw a line along the
edge of the template, around the rounded end, to
the other point marked. Note the point on the map

11

under the DF distance on the center scale, lift the
template, mark the point, and draw in the three-
hour “isochrone” (same time for fallout arrival}.

The above procedure is illustrated in Figure 7. Tt
was assumed, from DF data, that the fallout wind vee-
tor for Roanoke was 80° from true nerth, and the
three-hour distance. 90 miles, The fallout vector was
drawn from Roanoke (GZ). and the template posi-
tioned as shown. Note that the “O0” mark on the tem-
plate scale lies 90 miles beyond the leading edge of the
stabilized nuclear cloud, and exiends bevond the fall-
out vector which is measured from GZ.

Distances correspending to the %0-mile scale loca-
tion were laid off at the twe sides of the template, and
a line drawn from one point to the other around the
rounded end. The point on the map under scale point
90 was noted and marked and the three-hour “iso-
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Ficrne 7—{'sing a fallout forecast template,

chrene” drawn. In one hour the spread of fallout

would be onc-third of 90, or 30 miles, and the spread

in two hours, 60 miles. The one- and two-hour iso-
chrones were drawn by the same method used for the
three-hour line.

6. Fallout arrival time for a given location is esti-
mated from the map, with the use of the plotting
template, centered on GZ. The expected speed of
progress of fallout is determined by dividing the
DF vector by three, as illustrated in 5 above. In
the example (Figure 7}, {allout would be expected
at Lynchburg in about one hour: at Appomattox
in a little over one and one-half hours: at Scotts.
ville, Dillwyn. and Farmville in about two and
one-half hours, and at Charlottesville in a little less
than three hours.

7. The fermat for Initial Fallout Warnings and Up-
date Fatlout Warnings is provided in the Federsl
Civil Delense Guide, Part L, Chapter 2. Appendix
3.
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8. Where DF vectors at nearby data points indicate a
malerial change in direction of the windstream, the
fallout arca forecast should be modified to fit a
streamline plot. For example; in Figure 3, Lhe path
of fallout from a detonation at Springfield, Mis-
souri, would he ecxpected to swing to the east
rather than continue 1o move south. as indicated
by the broken-line 3-hour vector plot from SGF.

Update Fallout Warnings

Theze uvpdated forecasts and assocviated warnings
are based on radiological monitoring reports and are
net as dependent upon the less reliable input data
available for making the initial forecast. The proce-
dures for preparing update forecasts und warnings fol-
low. The plotting template {Figure 6) will be of value
in carrying out the procedures.

As the fallout cloud develops and travels downwind,
the incoming fallout reports from Weapons Effects Re-
porting Stations provide a hasis for modifying and
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amplifying the Initial Fallout Warning. If there are no
reports of significant fallout radiation in the expected
area within one hour of a detonation, it must have
been an air burst, and the initial warning should be
cancelled. If the Initial Fallout Warning did not accur-
ately forecast the direction of fallout movement, a can-
cellation of the initial warning is issued to those local
governments no longer considered in the path of fall-
out, and other local governments are warned as ap-
propriate.

Similarly, if the forecast of time of fallout arrival
was significantly in error, a revised set of forecast ar-
rival times is developed. In addition, estimates of the
probable severity of fallout radiation; i.e., whether or
not meter readings in excess of 50 R/hr can be ex-
pected, is included in the Update Fallowt Warning
message. 1f the Update Fallont Warning includes lo-
calities outside the State-Area developing the message,
the Update Fallout Warning is also transmitted to the
State EOC for relay to potentially affected downwind
State-Areas and States as a basis for the warning of
local governments within their jurisdictions,

The plotting of {1} locations and times of “50 R/hr
and Rising” reports and (2) Peak Dose Rate 1above
50 R/hr} reports provide a basis for forecasting more
precisely where there is likely to be severe fallout ra.
diation. The plotied points of fallout arrival will indi-
cate the rate of speed and lateral spread of the fallout
cloud, while the plotted locations of severe fallout per-
mit the projection of the area of heavy fallout yet to
occur.

Procedures for Preparing Update Fallout
Warnings:

1. Continue to plot and log reports of (1} fallout ar-
rival (0.5 R/hri, 121 dose rate increase above 50
R/hz, and {3} peak dese rates tabove 30 R/hry in
R/hr.

2. Observe and analvze the progress and dispersion

of the fallout cloud as reflected in the plotted fali-
out reports from the Weapons Effects Reporting
Stations, as follows:

a, Near the mid-line of the developing fallout
area, determine the elapsed time between fall-
out arrival at two selected locations by sub.
tracting the first arrival time from the second:
measure the distance between the selected ioca-
tions:; and divide that distance by the time (in
approximate effective
wind speed. Compare the results with the initial

hours) to determine
estimate of effective wind speed as determined

in Steps i3} and (61 of the Initial Fallout
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Warning procedures, and adjust. the original
forecast as necessary,

Observe: the loration of stations reporting {all-
out arrival at poinis along the luteral edges of
the fallout pattern. Ask other nearby stations,
as necessary, to define clearly the lateral edges
of the fallout pattern. Compare the results with
the initial estimate ol the lateral eidges as devel-
oped in Step (31 of the procedure for Initial
Fallout Warning. ahove, and modify the initial
forecast of direction and lateral dispersion as
appropriate.

Observe the direclion of the apparent hot line
{center of heavy fallout areal and the width of
the srea wilh reported radiation intensities
above 50 R/hr. From Table 2, determine the
probable limit of the downwind distance at
which dose rates of 50 R‘hr or greater can be
expected.

Fram Table 3 determine the probable limit of
the distance downwind at which dose rates of
0.5 R/bhr van be expected.

3. Based on the effective wind speed and geographical
limits of dose rates of 0.5 R/hr and 50 R/hr devel-
oped above, compose and dispatch the Update Fall-
out Warning to lecal governments in your area
fand to the State EOC for local governments out-
side your area) where fallout can be expected. in-
dicating to each whether or not dose rates over 50
R/hr are to be expected. Also notify any local gov-

TaeLE 2.—Maximum downwind extent of 50
R/hr intensity
(In statnte miles)
Wan
vield
Wind I MT 3 OMT [EC i MT
rpeed
Miles T
per Distanea Distanve Liviware Distanea
hamir {milead [rovibes} {miles) (mailes]
10 50 70 110 140
20 ¢ 130 200 275
30 130 185 275 400
TABLE 3.—Maximum downwind extent of .05
R/hr intensity
(In stuture miles)
Weapon
vield
Wind T MT i MT (L 0 MT
speed
Miles
per Distanen Distanen Niatance Nistance
hiaure (miles} [rmilus) franilew) {milea)
10 120 165 230 300
20 225 310 430 375
30 325 430 625 830
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ernments that were given the Initial Fallout Warn-
ing, but that now appear to be outside the proba-
ble fallout pattern, of this fact.

4. File a copy of the Update Fallout Warning mes-
sage.

3. Repeat this procedure periodically as additional
fallout reports are received and, if appropriate,
prepare and dispatch further revisions of the Up-
date Fallout Warning,

CLIMATOLOGICAL. FACTORS TO BE
CONSIDERED IN DETERMINING
FALLOUT PROBABILITY
Because of the prevailing westerly winds in tem-

perate latitudes, fallout from surface burst nuclear
weapons in the North Temperate Zone would spread
from a westerly toward an easterly direction most of
the time. Because of the prevailing easterly winds in
tropical latitudes, fallout from surface burst nuclear
weapons in tropical latitudes would spread from an
easterly direction toward a westerly direction most of
the time. Therefore, in the temperate and tropical iati-
tudes, upper wind climatological data may be of value
in planning countermeasures for defense against fall-
out. The following sections pertain to the annual and
seasonal variation of the mean wind field from the
earth’s surface to an 80,000-foot altitude as it would
affect the spread of fallout across the United States.

Basis of the Daia

The data in this section are based upon daily
upper air wind observations taken during the period
March 1, 1051, through February 29, 1956, at rawin-
sonde observatories located across the hfty States, the
Panama Canal Zone, southern Canada, and Puerto
Rico. For the winter season (December, January,
February). there were 452 sets of ohservations; for the
spring and summer seasons, 460 sets: and for the fall,
455. The annual data were derived by vectorial addi-
tion and averaging of the seasonal data.

Seasonal and Annual Tabulation

Table 4 indicates the seasonal and annual climato-
logical, mean wind direction and average speed in the
atmospheric layer from an 80,000-foot altitude to the
surface of the earth for each of 52 rawin locations.
For radiological defense planning purposes it repre-
sents, by seasons, the mean direction and speed of
spread of fallout along the surface of the earth for
mullimegaton surface detonations. The first column of
Table 4 lists alphabetically the locations where the
upper air wind observations were taken. Under each

14

column labeled spring, summer, fall and winter, there
are three subcolumns, labeled D, S and ¥. D) is the cli- £,
matological mean wind direction in full degrees from ¥
true north. S is the average speed in knots and ¥ is

the vector standard deviation. The D) values on Table

4 represent the mean direction toward which the wind

is blowing and thus, the mean direction toward which
fallout would spread. For example, at Buffale in
springtime, the mean direction is (96 degrees
(slightly south of easti, and the average speed is 26.3
knots. The vector standard deviation, 23.1 miles, indi-
cates the degree of scatter or distribution of the ohser-
vations abhout the mean, As a further example, at
Washington, D.C. in winter, the mean direction is 089
degrees (almost straiyht east), and the average speed

is 44.7 knots.

Streamline and lsotach Analysis

Figures 8 through 12 portray the data from Table 4
in map form. The solid black lines, and streamlines
with arrows, indicate the mean direction of spread,
and the hroken lines, isotachs, indicate the average

wind speed in knots. Figures 8 through 11 are for the
fall, winter, spring, and summer seasons respectively;
and Figure 12 portrays the annual data. During the
fail, winter and spring seasons the mean direction of
flow is generally west to east. Average speeds are
greatest in winter and least in summer. However, as
indicated on Figure 11, during the summer season
there is a pronounced directional shift across the Gulf
of Mexico and the southern States, with the mean flow
generally from the east toward the west.

Daily Variability

It should be noted that the data in Table 4 and Fi-
gures 8 through 12 represent mean or averaged data,
based upon five vears of upper air observations. On
any one day, the actual direction and speed may vary
considerably from the seasonal or annual mean.

Table 5 shows the ratios of the vector standard de-
viations to the average wind speeds for winter and
summer and the range of the mean seasonal direction
in degrees for each of the 52 rawin locations. The
former tabulations indicate the ratio of the scatter to
the scaler magnitude of the vector and thus, are a
measure of the reliability of the mean as a predic-
tion. The mean data in Table 4 are more representa-
live of the winds on any particular day where the
ratio of V/3 has a low value. For example, the mean
data for Washington in winter (089 degrees, 45
knots) has a V/S value of 55, whereas the summer

mean data (112 degrees, 10 knots) has a V/S value ‘f
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TaBLE 4—Climatological mean wind direction (D) and average speed (S) in knots in the layer from 80,000
ft. altitude to surface of the earth and vector standard deviation (V'}

Loeation Spring Summer Fall Winter Annual
D 8 v D 3 vV D 8 Vv D 8 vV b 8
AMbrook . oo _C 076 | 02.5 | 08.3 [ 277 | 147 | 07.83 {275 | 08.8 | 07.6 | 044 | 02.2 | 09.3 | 270 6
Albuquerque_ .. ... _.. 082 | 240 | 19.4 [ 035036 | 13.2 1005 | 17.1 ;1 1954 092 | 2895 | 22.3 | 087 18
Anchorage. .. ... __.-. 056 | 05.8 {10.4 | 040 ] 03.7 | 1701 053 | 14.3 | 20.4 | 080 | 17.7 | 28,0 | 064 10
Annette_.. ... oo..C 077 11201224 | 098 | 05.0| 189076 | 22.0 | 2.7 {1 090 [ 24.0 | 23. 5 | 084 16
Big Spring. . ... ... .. 078 | 30.7 1187 | 284 | 053 | 13.8[ 093 | 155 | 20.0 | 084 | 35.6 | 21.2 | 084 19
Bismark._ __..._..._._.. 097 ! 17.1{20.0 | 085 | 16.8 | 15 1 [ 087 | 23.9 | 20.5 | 109 | 27.8 } 20.5 | 095 21
Boise. . oo ooieaaan 096 | 16.6 | 200 | 062 ) 15 7 | 148 | 097 | 19.4 | 20.7 | 102 | 25. 0 | 22. 9 | (092 19
Brownsville. . - .. .._._| 078 | 24 4| 15.4 | 275 [ 128 [ 10,7 | OB8 | 08.2 | 17.7 | Q77 | 20.5 | 16. 5 | 075 13
Buffalo. ... .. ..-.._ 096 | 26.3 1231 | 107 | 16.6 | 16. 5| 083 | 28. 8 | 22,6 | 080 | 37. 4 | 23. 7 | 092 27
Burrwood_ . ... . _.._. 087 | 28.1 | 187 | 261 | 09. 5} 11.8 | 088 | 140 | 194 | 083 | 37.0 | 17.8 | 086 18
Caribou. . vowen .o _ 1089 | 19.0 | 227,003 164|187 {080 | 20.9 | 23.3 {081 | 20.7 | 24 1 | OB4 23
Charleston_ . ... _.-_-_ 002 | 208 | 223|220 | 03.6| 13.6 1 079 | 19.0 | 21.6 | 088 | 42. 4 | 19.4 | 08D 22
Columbia_ ... ... .-... 087 | 28.2 | 226 | 009|084 | 13.4 (096 | 23.8 | 203|091 [ 38.5 | 2531002 | 24
Dayton. ... ... ... 0o2 | 287 | 23.5 | 115 | 1.5 | 149 | 089 ; 24.9 | 20.9 | 000 | 41.5 | 26.0 | 092 26
Denver__....cccocoo - Go0 207 202|073 10,0 1351103 | 186 | 19.7 | 104 | 26.0 ] 220 | 097 1%
Dodge City_ .. ._.___.._ 083 | 25.7 | 2004 | 072 | 06.7 ] 13.1 | 006 | 20.8 | 20.7 | 093 | 32,2 | 23.2 | 090 20
IEdmonton_ - _ .. .. _._._. 099 [ 128 | 17.8 1076 1 09.5 | 153 | 102 123.0{ 185 | 100 | 271 | 18 2 | 100 17
Bf oo e eeeeeeee | 095 | 277 | 20,0} 052 | 1228 | 13.0 | 092 | 16.9 19.0 | 102 | 24.0 | 23,0 | 089 17
Fairbanks_ .. __.___..._ 067 | 06.8 | 18.2 | 060 | 04.6 | 148 | 061 | 1563 | 18. 4 | 085 | 18 7 | 25. 5 | 072 11
Fort Worth_ _________.. 082 | 31.5 | 204|282 | 03.7 | 132|095 | 165 | 20.7 | 085 | 37.8 223|087 | 20
Great Falla____ .. __._.__ 0p5 | 18.8 | 19.4 1 060 | 16,8 | 153 | 102 | 24.1 | 20.3 ) 106 | 30.0 | 2L. 8 | 098 22
Green Bay. ... .._._. 096 | 21.7 | 2L. 51106 | 17.3 | 16.1 | 097 | 26,2 | 22. 1 | 098 | 32, 4 | 23.0 | 099 24
GreensboTo. .. - . - .. 092 | 30.2 | 228 | 137|050 145|081 | 223 | 215087 [ 43. 4| 2L2 ) 090 25
Hempstead .. _.__-.-. 004 | 20.0 | 24.4 | 104 | 136 | 167 | 081 ; 20.0 | 24.2 | 085 | 427 | 25.3 | 090 29
Internat’l Falls______.._ 000 1 16.3 1 20.2 | 098 | 17.8 | 16.5 | 106 | 24,0 | 21. 4 | 107 | 27.9 | 21.2 | 104 21
Jacksonville. .. _-.._.____ 094 | 27.7 120812531 06511200831 16.5 | 20.7 | 088 ] 39.0 | 18.2 | 000 20
Lake Charles_..__...... 083 | 20.6 | 19.0 | 26370821 12110941153 | 19.8 | 082 | 38.8 | 19.3 | 085 19
Tihue. e e e 003 | 15.8| 150 | 289 |04 51008 | 123 | 01,0 | 1220} 106 | 15 1 | 16. 8 | 100 07
Little Roek- .- - _o.-_ 085 | 31.1 1218|212 0L.9 | 13.2 | 006 | 197 | 20.8 ( 085 | 40. 5 | 23.2 | 080 22
Long Beach_ _______. .| 003207 |20.4|026 | 07.6 | 13. 2| 082 | 12 71171 | 01 | 22 2% 23.3 { 098 14
Maniwaki. .- ..o o... W7 l205 227108162170} 085 | 27.3 | 230|080 ) 30.8]| 222 | 062 23
Medford_ ..o . _ ... 100 188j21.2 0641200160002 170222 | 099 | 2u.3 | 243 | 002 18
Miamio oo _._ o7 |l 218|172 | 267 | 124 | 10.7 | 080 | 06.5 | 18. 4 | 088 | 20.5 [ 17.2 | 092 11
Montgomery. ... ...____ 092 | 30.7 | 225246 | 0641 13. 4 | OB7 | 18.5 | 21.5 | 086 | 42.2 | 21. 4 | OO 21
Alt. Clemens. - o coao oo 089 | 26.2 | 240100 | 16.2 | 16.4 | 088 | 26,9 1223|000 ; 37.0 | 24 7 ; 003 26
Nantucket. . . ..cuaooaaa 000 | 29.3 | 24.3 | 001 j 146 | 17.7 | 077 | 30.3 | 23.6 | 085 | 42.06 | 26. 2 | 085 24)
Noashville. .. .. ____.... 088 | 31.2 | 2271146 | 03.7 | 13.3 | 080 | 22.0 | 21.2 ] 086G | 42.7 | 22.8 | 080 24
NoMe. . oo 042 | 05.7 | 188 {040 | 03.2 17,01 066 | 11.1 | 19.5 ] 081 | 17. 4 | 25. 7 | 066 39
Nemfolk. oo oo o5 | 310} 230|124 ] 068 | 157|079 | 23.0 | 22.9 0891 449 | 22.3 | 0BD 26
{akland, .. .. ... 104 1 10.6 [ 21.5 1060 | 11,2 | 151 | 093 {14 0| 20.7 | 105 | 251 | 25. 6 | 098 17
Omaha_ o ooou oo 080 1 24.2 | 220 080 | 11.8 | 13.0 | 100 | 24.2 | 21. 2 | 098 | 32,3 | 22. 9 | 007 23
Pittsburgh. ... _____ 93 | 20.5 1 237 1 110 | 13.1 | 15,8 | 083 | 27.3 | 22.2 | 089 | 43. 0| 23.6 | 002 29
Runtoul. o, e o oo oo ooz | 2821235 | 110 1.0 | 148 | 005 | 253 | 21.4 | 001 [ 30.0 ] 249 | 09 27
Rome. o eeewmcccaacaan 004 ] 26,8 | 24.2 | 104 | 17.0 | 181 [ 081 | 29.2 | 23. 7 | 088 37.6 | 24 4 | DM 27
San JuBn. e 106 | 10.5 | 127 | 276 | 13. 4 | 00.0 | 250 | 057 | 13.1 | 114 | 11.8 | 13. 8 [ 172 02
Reattle.mreo o ccce e s 003 | 16.8 | 2LL.8 | 076 | 1.0 | 180 | 091 | 21.4 | 21.8 | 097 | 25.7 | 24. 0 | 092 18
Sault Ste. Marie. ... .. 00B [ 19. 919220 | 110 | 17.7 | 17.0 {005 1 25.3 | 229 | 098 | 30. 4 | 23.5 | 100 21
St Cloud . woen oo L. _ o5 | 189! 210|095 | 177 16.8 | 103 | 252 | 21.3 j 103 | 20.1 | 220 | 101 23
T -1 D 081 1 26.7 | 20.3 | 340 | 05.1 | 14.4 | 085 | 14. 4 | 18.6 | 088 | 27. 4 | 22.7 | 078 1G
Washinglon. .. ... . .- 004 | 30.5 | 241|112 | 10.5 | 16.5 | 080 | 26.7 | 2229 | 089 | 44 7 | 24. 2 | 08¢ 27
Whitehorse e v canuaaon o0 | 08 7| 107 | o071 ] 029 | 151066 | 17,8 | 19.5] 087 [ 21.3 [ 23.9 | 073 12
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of 1.57. Therefore, the mean winter dala for
Washington are more representative of the winds on
any one day during the winter than the mean summer
data are representative of the winds en any ane
summer day, Further, at Fi. Worth in summer when
V/S equals 3.56, the mean summer dala (282 degrees,
4 knots) would not be a very reliable prediction for

the winds on any one summer day.

In Table 5, the tabulations 13,-1)% indicate the sea-
sonal variation of the mean wind directions. As such
they give a measure of the veliability of the annua!
data in Table 4 when this is used as a planning guide
for selecting stockpiling sites or strategic locations.
The lower the value of [}, -2, the more reliable are
the annual mean data. For example, Green Bay shows
a mean directional range of ouly 000 degrees during
the four seasens, Therefore, the annual data in this re-
gion should be very valuable as a criterion for civil
defense planning purposes in lecating areas of low fall-
out probability. On the other hand, Ft. Worth and
Rig Spring have mean directional ranges of 200 de-
grees and 206 degrees, respectively, during the four
seasens, The annual data would be of limited value in
these regions and for civil defense planning. the sea-
sonal data should be used.

The values for 13,-I), have been plotted and ana-
lyzed in Figure 13. The analysis shows that the sea.
sonal variation of the mean wind direction is very low
across New England and the Upper Mississippi Valley.
Actually, it is less than 50 degrees for most sections
north of the 36th parallel of latitude. Civil defense or-
ganizations north of the 30th paratlel should be able
to apply the annual fallout probabilities quite success-
fully in their survival planning. However, in the south-
ern States where the range of the seasonal mean direc-
tion exceeds 80 degrees, it becomes increasingly diffi-
cult to apply the fallout probabilities to survival plan-
ning,

Probabilities in Windrose Form

The climatological data referred to above have also
been processed in windrose format indicating the per-
centage of the time that fallout would spread in the di-
rection of each ten-degree sector of the compass and
the probabilities of the speed of spread being within
each of the categories 1-25, 26-30, 51-75, and
76-100 miles per hour. This degree of detail is not
generally required by civil defense offices in their sur-
vival planning. However, in instances where this de-
gree of detall is required for an engineering survey,
copties of the windrose may be obtsined upon request

to the Office of Civil Defense.
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TABLE 5.—Ratlo of vector standard deviations to
average wind speeds {¥V/S) and the range of the

annual mean wind direction in degrees 1D,-D;)

V8 Vs
Bwomer | Winter

Albrook o cacaneean 0.5 4,22
Albuguerque. - - oo o 3.7 0. 77
Anchorage ., . oo _.o 4.6 1. 58
Annette .o .. 3.8 & 08
Rig Spring_ .« « o2 2. 52 0. G0
Hismark . o o cvmcvvamen- i 0 74
Hoise o e i E Q.84
RBrownsville. . o Lo . .84 0. 56
Bulfalo_ _ oo L 0. 63
Hurrwood .o nimvenan= 1, 2% 0. 48
Caribou. e v man e 1. 14 (1A
Churleston . oo o ooaea 3. 78 £,
Columbia_ omcmcmnaas 1, 60 i, 66
Dayton. oo . - 130 0. 63
Denver ..o oioo 1. 35 0. 85
Dodge City . _nnas 1, 96 072
Ydmonton .. o oo .oao 1, 61 0. 70
Ely e 1. 00 0, 96
Fairbanks__ __.__ ... ..- 322 1. 36
Tort Woerth. ... __.. 356 0. 5%
Great Falls. . __ , 01 0.78
Green Bay _ ... 03 071
Greensboro__ ... ... ] 0. 49
Hempstead__.co . _Lo0 1,23 . 59
Internat’]l Falls. . ... . 93 0.7

Jucksonville . oo oo .oo. 1. 85 0. 47
Lake Charles. ... 1,48 0. 50
Lihwe_____ . ... 2. 18 1. 11
Little Rock ... ... 7.9% 0. 57
Long Beach. . . _______ 1.74 1. 05
Maniwaki. - _.noaoas .95 0. 72
Medford. ... ... 1. 33 0. 02
Miami_ oo . 86 0. 58
AMontgomery . _ o ... 2. 48 0. 51
Alt, Clemens_ _ . ____._ 1.01 0. 67
Nontueket . ... ___.__ 1,21 0. 061
Nashville . oo oo 3. 59 0. 53
Nome___ . oooooo_.- 5. 31 1. 48
Norfolk _________..._. 2,31 0. 503
Onkland .o ____._____ 1. 35 102
Omahn. . o _. 1.18 0. 71
Pittshurgh_ . _ ... ... 121 0, 55
Rantoul _______._.___. 1.2 0, 64
Reome. ..o .. 106 0. 65
Banduom_ ..o . .87 1. 15
Seattle o ___L___.___.. 1. 64 0. 93
Aault Bte, Marfe . oo __ .06 0.77
Bt Clowd .. ___ L5 0. 76
Fuceson R 2. 82 0. 83
Washington ... _. .. . 1. 57 0. 55
Whitehowse, ___ o ____ 5 2 1,12

D,-D,

120
(HiTH)
031
022
206
024
040
108
U2t
178
oL3
150
012
026
N30
024
033
050
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200
037
409
HEH
0123
009
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M7
23
036
187
161}
021
014
LY
311
U5
(L 5]
it
27
(L41)
023
171
0zl
015
ons
unn
032
027
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FicURE 9.—Winter climatelogical wind direction and average speed.
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Ficere 10.—Spring climatological wind direction and average speed.
:q ’t
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Ficure 11.—Summer climatological wind direction and average speed.
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Figime 12.—Annual climatological wind direction and average speed.




Freure 13.—-Variation of the mean seasonal wind direciions. »
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RADEF DATA FOR TESTS AND EXERCISES

(Not for Postaltack Operational Use)

Periodically, radiological defense exercises should
be planned and scheduled as a basis for the practice
and training of RADEF personnel and as a basis for
measuring capability and testing procedures. Hypo-
thetical dose rate contours should be prepared as indi-
cated in subsequent paragraphs to simulate the exer-
cise fallout situation. Dimensions of the theoretical
patterns assume typical (a} air density, ib) particle
density and shape, (¢} range of particles sizes, and
(d) distribution of radioactivity with respect to parti-
cle size. All of these would vary from day to day, or
with weapon vield, height of burst, and nature of soil
at the point of detonation. However, the dose rate con-
tours would have sufficient validity for test and exer-
cise purposes, but would not have operational applica-
tion. Operationally, the fallout situation would be de-
termined by monitoring as indicated in FG-E-5.9.
“Handhook for Radiological Monitors,”

Particle Sizes, Associated Radioactivity, and

Fall Rates

In a surface burst weapon, large quantities of earth
enter the fireball at an early stage and are fused or va-
porized. When sufficient cooling has occurred the va-
porized soil and rock, fission products, and other ra-
divactive residues condense forming particles, or be-
rome incorporated with the earth particles as a result
of condensation onto their surfaces. The majority of
the contamination of earth particles is found mainly in
a shell near the surface, The amount of radicactivity
associated with particles of different sizes may vary
considerably with the design of weapon and the type
of soil over which the weapon is detonated. As the vio-
Jent disturbance due to the explosion subsides, the con-
taminated particles gradually fall back to earth. This
effect is referred to as *fallout.” The fallout particles
resemble cinders, sand, or ashes and will vary consid-
erably in size and shape. Some particles that are ex-
tremely small, less than 1 micron in diameter, will re-
main suspended in the stratosphere for inany months
to possibly a vear or longer. Larger particles, with di-
ameters exceeding 500 microns, may fall back to earth
within 25 to 30 minutes after detonation.

Figure 14 indicates typical distribution of radioac-
tivity with particle size and approximate fall times for
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spherical particles of diflerent sizes. Particles of irreg-
ular shape would fall more slowly. It is emphasized
that the data summarized in the figure may not be
strictly valid in any given case and have ne direct op-
erational application. However, study of the figure can
lead to a better understanding of radioactive fallout
deposition,

Dimensions of Hypothetical Dose Rate Contours

Tables 6 and 7 provide theoretical dimensional data
for specific dose rate contours in statute miles as of
H+1 hours and dose contours for different weapeon
sizes detonated at the earth’s surface and under differ-
ent wind speed situations. Data are provided for 4
weapon sizes- | MT, 3 MT, 10 MT, and 30 MT. For
each weapon size the dimensions are indicated for the
contours indicating the degrees of contamination
equivalent to dose Tates of 10, 30, 100, 300, 1,000, and
3.000 R/hr as of H + 1 hour, and approximate 2-week
doses of 30, 100, 300, 1,000, 3,000, and 10,000 R. For
each contour the data indicate the maximum upwind
and downwind distances, the halfwidth at point of ori-
gin, and the maximum halfwidth of each contour, with
the maximum halfwidth cccurring at about one-half
the distance between ground zero and the maximum
downwind extent of the contour, Data are shown for
four wind speeds—10, 20, 40, and 60 knots,

The dimensions of the contours are based upon an
assumption of 100%, fission yield. Although this as-
sumption may be valid for some low kiloton yield
weapons, it would not he valid for the megaton yield
weapons. For exercise purposes, it is generally as-
sumed that the design of megaton yield weapons is
half fission—half fusion. Ta account for the above as-
sumed fission-fusion ratio, the dose rate and dose
values of the contours should be halved to 5, 153, 50,
150, 500, and 1,500 R/hr, and 15, 50, 150, 500, 1,500
and 5,000 R, respectively. For different fission-fusion
ratio assumptions, the values of the dose rate contours
would be modified accordingly.

The axis of the hypothetical dose rate contours
should be oriented in the direction of the 100-millibar
DF vector. 1t should be emphasized that these hypo-
thetical contours should be used for test and exercise
purposes only. They have no validity for operational
use. Furthermore, fallout from a weapon detonation
may be extremely irregular, not in smooth elongated
ellipses as indicated by these hypothetical contours.
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TEST AND EXERCISE DATA

TABLE 6.—Dimensions of hypothetical dose rate contours—
normalized to 1 + 1 hour

25

(1057 fissinn assumeil} !
Dimensionw  {in wtature miles)
Aversge  winil Contour
speed  {in knots) vilue Halfwideh Max.
o 60,000 [, alt. (H/Bry Upwind Thiwnwind 4l wrigin halfwidth

1 MEGCATON YIELD
10 ) 5 160 11 115
10 3¢ 4 120 9 75
10 L0 3 80 a 45
10 300 2 43 6 20
10 1,000 1 15 3 7
10 3,600 R
20 10 3 325 i} 60
20 30 3 250 4 40
20 100 2 150 3 20
20 300 1.5 o0 2.5 10
20 1,000 07 30 1.5 3
20 3,000 R - - .
40 10 3 550 4 45
40 30 2 LY 3 30
40 10G 15 225 2 13
40 300 1.0 110 1.5 6
10 1,000 230 30 2
40 3,000 . -
60 10 2 80O 3 25
60 30 1.2 630 2 15
a0 100 1.0 350 15 16
60 300 0.5 175 1.0 4
60 1,000 *8 25 - 1
60 3,000 . . L

3 MEGATON YIELD
10 10 6 250 12 120
10 30 5 200 10 85
10 100 4 150 8 55
10 300 3 100 ¥ 35
10 1,(0K) 2 55 5 15
10 3,000 1 20 3 7
20 16 3 LU 10 60
20 30 4 40 8 45
20 100 3.5 300 7 30
20 300 3.0 200 [ 15
20 1,000 240 100 4 10
200 3.000 0.5 35 _ 4




TARLE 6.—Dimensions of hypothetical dose rate contours—

normalized to T+ 1 hour (Continued)

£10075  Besion aasuimed)
Mimensions (in siatute miles)
Average wind Contour .
ppeed  (in knats) value . Halfwidth Mar.
v 0,000 fr. oult. {H/he) Lpwind Duwnwind uL arigin hallwidih

3 MEGATON YIELD
40 10 4 850 8 50
M} 30 3 675 [ 35
40 100 2.5 475 5 20
40 300 240 300 4 12
40 1,000 10 115 2 5
40 3,000 ] - o
60 10 2.5 1,300 4 30
60 30 2.0 1,000 3 20
6 100 1.5 700 2 15
60 300 1.0 400 15 8
ol 1,000 0.1 150 0.5 3
60 3,000 - - - R

10 MEGATON YIELD
10 10 10 304} 20 175
10 30 8 250 16 130
10 100 6 200 12 100
10 300 5 130 10 65
10 1,000 4 100 8 a5
10 3,000 2 a0 4 20
20 10 a 600 15 %
20 30 6 500 12 5
20 100 5 404} 10 50
20 300 1 300 8 35
20 1,000 3 200 6 20
20 3,000 15 100 4 10
40 10 4 1,100 12 80
40 30 3 900 10 60
40 100 1 700 8 40
40 300 3 500 6 25
40 1,000 2 250 4 10
40 3,000 0.1 80O 0.5 5
60 10 4 1,700 7 50
60 30 3 1,400 5 35
&0 100 2.5 1,006 4 25
60 300 : 700 3 20
60 1,000 1 300 2 9
60 3,000 %5 63 3

30 MEGATON YIELD
10 10 16 400 30 250
10 30 14 300 27 200
10 100 12 250 24 150
10 a0 10 200 22 100
10 1,000 _ 8 156 18 70
10 3,000 | 6 100 14 40

26
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TasLe 6 —Dimensions of hypothetical dose rate contours—

{15, fisaion assumed) 1

normalized to H+ 1 hour {Continued)

Dimensions {in statute miles)
Average wind Contour -—
apeed  {in  koots} value Halfwidth Mux.
o 60,000 [t, alf (H/he) Upwind Nownwind at wrigin halfwidth
30 MEGATON YIELD

20 10 13 800 18 130
20 o 12 630 16 110
20 100 10 500 14 80
20 300 8 400 12 60
20 1,000 b 300 10 35
20 3,000 4 150 8 20
40 10 10 1,400 12 120
4 30 8 1.200 10 %0
40 100 6 900 8 65
40 300 4 700 6 45
A4} 1,000 3 40 5 25
44 3,000 2 200 4 13
60 10 6 2,600 8 75
60 30 5 1,800 T 60
60 100 4 1,400 6 45
60 300 3 1,000 5 30
60 1,000 2 600 4 20
60 3,000 1 250 2 10

3 Contour dose rate values to be adjusted fur other fssion/fusion amsumptions,

3 Minus sign in front of upwind distance indicates that contour originates duwnwind of ground 2wera.
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TEST AND EXERCISE DATA

TaBLE 7. -Dimensions of hypothetical dose contours—approxumate
dose to D+ 14 days

(1007 Fsaion assunied b !

Ptiwensins fin statate miles)

Avernge witn] Contene _ . o
apeed (i hnets) walur Hallwidth ] WMas.
1o 6000 Beooall, (138 Lo iod Dowiwiand a1 wripin T HHwidth

1 MEGATON YIELD

10 A0 1 210 7 3a
16 100 4 145 6.5 25
10 300 3 ah 20 15
10 1,000 2 5 4.5 8
10 3,000 1.5 25 A0 4.5
10 10,000 0.8 5 0.0 L5
20 30 3 B340 6 30
20 104 3 225 5 15
20 300 2 140 4.5 10
20 1,004 1.5 70 33 5.5
20 3,000 LD 25 2.0 3.0
20 10,000

a0 3G 2.0 683 20 15
M} 100 2.0 450 4.0 Q.5
40 KD L5 265 30 6.5
4 1000 1 105 2.0 3.5
40 3,000 0.3 25 0.0 2.0
i 10.(KK)

60 Jo 1.5 G{%) 4.0 125
] 100 1.3 365 35 8.0
60 R 1 31l 25 3.0
60 1,000 0.1 110 1.5 3.0
60 3,000 *1.0 7.5 0.0 0.5
60 10000 -

P S JEE— . =
3 AIRGATON YIELD

10 30 70 280 | 12 60
10 100 6.0 205 11 10
10 300 340 140 9 25
10 1,000 1.0 85 i 15
10 3,000 2.0 40 6 9
10 10.000 (1.5 15 25 4
20 30 3.0 Al 10 a0
20 100 5.0 105 .5 20
20 300 1.0 280 7.5 14
20 1.0 3.0 160 6.0 9
20 3,000 1.5 0 4.0 6
20 10,000 0.8 14 [£X] 2.5
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TasLk 7.-—Dimensions of hypothetical dose contours—approximate
': dose to D+ 14 days {Continued )
(10005 fienion  gssnimed) ®
Average wind Eombanr Pinwendons (i statute mile-)
~preanb {ine knaets) vilue Ml fwisdth M,
to BB IOEL TE. wlt. () Lpwind Iwnwind mt wrigin hallwidih
3 MEGATON YIELD
40 30 4.0 9] 8.0 24,
40 100 15 650 7.0 16
4 300 2.5 420 6.0 11
10 1.0040 2 200 1.5 7
4 3,000 (L5 T 2.0 4
40 10.000
60 30 3 1.260 70 20
60 1040 2.5 840 h.0 14
60 A0 2 315 a0 1¢
60 1.000 1 210 35 5.5
&0 3.000 0.1 51 0.0 3.0
60 10,000
10 MEGATON YIELD
10 30 12 375 20 %0
10 100 10 285 18 65
10 300 9 210 16 45
10 1,000 7 135 14 28
10 3,000 b 80 11 18
’ 10 10,000 25 35 1 10
& 3 20 30 10 645 16 75
20 100 9 470 15 50
20 300 7 335 13 35
20 1,000 6 205 11 pii]
20 3,000 4 110 8 13
20 10,000 1 35 4 7
44 30 1.5 1,280 14 4
40 100 6.5 935 12 27
40 300 5.5 650 11 20
40 1,000 4.0 375 8.5 14
40 3.000 25 155 6.0 9
40 10,000 0T 30 0.0 4
60 30 6 1,740 12 35
60 100 5 1,240 11 24
60 300 4 830 ] 18
60 1,000 3 435 7 11
60 3.000 1.5 160 4.5 7
60 10,000 %35 15 0.0 1
30 MEGATON YIELD
16 30 18 470 33 135
10 100 16 370 30 100
10 300 14 285 27 T0
10 1.000 12 200 23 47
10 3,000 9.5 130 20 31
10 10,000 6.0 65 14 19




TABLE 7.- -Dimensions of hypothetical dose contours—approximate
dose to D+ 14 days | Continued)

(00T Rssion asaamed) 1

Ditensions Ei-n. sttt miles]
Average wind Lentaur A
speeil (i Knots) valur Mulfwidth Mux,
b fWb000 T10 all 119} Lywin Divmirmind al urigin ha {widih
30 MEGATON YIELD

20 30 16 825 27 110
20 100 14 630 24 80
20 300 12 470 22 53
20 1,000 10 310 18 35
20 3,000 8 190 15 24
20 10,000 4 a0 10 14
40 30 13 1,640 22 a8
40 100 11 1,250 20 43
40 300 10 920 18 32
40 1,000 3 585 15 24
40 3,000 Bl 315 1 16
40 10,000 2 o0 ] 10
60 30 11 2,260 20 53
60 100 9 1,690 18 38
60 300 f 1,210 16 29
60 1,000 6 725 13 Al
60 3,000 4 335 9 14
60 10,000 0.5 80 2.5 8

1 Contaur Juse values to be wdjasted fac sther  BissionSfus

fun Assun plises,

2 Minus sign in font of wpwind distaace lndivates thar comeur orginates dusawind of ground zero.
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