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CHAPTER 5

Biological Protection

Actions Before An Attack:
Up-to-date immunizations
Good hygiene
Area sanitation
Physical conditioning

Biological Attack Indicators:
Mysterious illness (large number of soldiers)
Large number of insects or unusual insects
Large number of dead wild and domestic animals
Artillery shells with less powerful explosions
Aerial bombs that pop rather than explode
Mist or or fog sprayed by aircraft

Actions During Suspected Attack:
Wear protective mask
Keep clothing buttoned up
Consider any known biological agent cloud as a chemical attack

Actions After An Attack:
Send NBC 1 Report
Identify casualties (from symptoms they exhibit)
Isolate soldiers with symptoms

Biological Hazard’s Prediction
Suspect A Biological Attack When

There are indications of a chemical attack, but no immediate effects
A presumed chemical attack has occurred, but the agent has not been identified

Three Types Of Biological Attacks Are:
Type A Case a—Point-source attack (example aerosol generator, bomb) or an
area attack (as in artillery or bomb let attack). This type of attack includes toxins.
Type A Case b—A spray fine.
Type B—Large, liquid drop/ground contaminating attack

Biological Calculations
Maximum Downwind Hazard (MDWHD) = 4 X windspeed (kmph) X cloud
duration *of greatest effects (Zone I)
✲ The cloud duration is a measure of the length of time a biological agent is likely to remain
effective end aerosolized in the environment.
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Example of MDWHD Computation:
Time of attack: 0130
BMNT: 0430
Wind direction: 150 grid
Windspeed: 13 kmph
Cloud duration = 5 hrs MDWHD = 4 X 15 X 5 = 300 km
(3 hrs from time of attack to BMNT + 2 = 5 hrs)
Cloud Duration of the Greatest Effects (Zone I)
Daytime (from BMNT to sunset) 8 hours
Nighttime (from sunset to BMNT) # of hours from time of attack to BMNT + 2
(max of 8 hours)
Cloud Arrival Time (CAT) =

Simplified Downwind Hazard Prediction
for Biological Agents

Downwind hazard prediction for biological agents is very similar to the procedure
for chemical agents. The resulting prediction provides a minimum estimate of the
danger zones for biological agents in general. After employment, actual sampling
will produce a better indication of areas affected.

Indications of a Biological Attack
The NBCC will issue an NBC 3 chemical report to alert units in the immediate
downwind hazard area. The NBC 3 chemical report equates to approximately 50%
of Zone I of the simplified biological downwind hazard prediction. This warning
will be adequate for the first 1 to 5 hours (depending on wind speed) units in the
remainder of Zone I and Zone II of the biological hazard will need to receive NBC
3 biological reports for adequate warning.
The hazard area prediction will be less reliable as the distance and time from the
point of attack increases. (If the wind changes, follow the same procedures for
recalculation as for chemical hazard prediction.

The NBC 3 chemical report equates to approximately 50 percent of Zone I of the
simplified biological downwind hazard prediction. This warning will be adequate
for the first 1 to 5 hours (depending on wind speed). Units in the remainder of Zone
I and Zone II of the biological hazard will need to receive NBC 3 biological reports
for adequate warning.
All attacks during daytime and all toxin attacks must be presumed to have a cloud

5-1



FM 3-7

duration of the greatest effects of 8 hours. Only for night attack is it necessary to
compute this duration.
The 8-hour maximum for cloud duration is based upon agent decay by environmental
conditions, particle fall, and cloud dissipation. The actual effectiveness to minimum
hazard levels may extend to as much as 32 hours. (Four times the cloud duration
of greatest effects.)

Meaning of Zones for Biological Areas
Zone I-More than 20% to 30% casualties.
Zone II—20% to 30% casualties, gradually decreasing to 1% to 3% casualties.
Outside the predicted area—No more than 1 % to 3% casualties.

Type A Case a (Point Source Attack)
1. Derive the location of the attack from NBC 1 chemical report and plot the location
on a map or template.
2. Draw a 1-km radius circle around the point of attack.
3. Determine the maximum downwind hazard.
MDWHD = 4 x windspeed (kmph) x cloud duration of greatest effects * (Zone I)
✲  The cloud duration is a measure of the length of time a biological agent is likely to remain
effective end aerosolized in the environment.
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4. Draw a line from the point of attack along the representative downwind direction,
equal in length to the MDWHD.

5. Draw a line perpendicular to the representative wind direction, intersecting the
point of the MDWHD.
6. Extend the line along the representative wind direction for a distance twice the
radius of the circle around the attack area from GZ, in the direction behind the
attack area.
7. From the rear endpoint of the representative wind direction line, draw two lines
that intersect this point, are tangent to the attack area circle, and intersect the line
of MDWHD.
8. Erase the area bebind the attack area circle. The remaining area constitutes the
Zones I and II hazard area. The points shown on the diagram define the hazard area.
Indicate these points on line PA of the NBC 3 Report.
9. Divide the MDWHD by 4. Plot this distance along the representative wind
direction line. Draw a line perpendicular to the representative wind direction and
which intersects both tangent lines at this point. The area within this smaller plot is
the Zone I hazard area.
10. Report the two points at which the Zone I hazard line intersects the tangent lines
on line ZB of the NBC 3 biological report.
Time of attack: 0330
BMNT: 0530
wind speed: 13 kmph
wind direction: 90 deg grid
MDWHD = 4x13x4=208 km
(2 hours from time of attack to BMNT + 2 hours = 4)
Type A Case a (area attack)
1. Derive the location of the attack from NBC 1 chemical report and plot it on the
map.
2. Plot a circle with a radius of 1 km, unless the attack area radius is known to be
more than 1 km. If the attack area is known to be greater than 1 km, plot a circle
with a radius equal to the radius of the attack area around the center of the attack
area. The circle must have a minimum radius of 1 km.
3. All subsequent procedures are exactly as outlined in the Type A, Case a
point-source sample.
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Time of attack: 2230
BMNT: 0700
wind speed: 15 kmph
wind direction: 60 deg grid
MDWHD=4x15x8=480km
(maximum 8 hours BMNT)
Type A, Case b (linear spray)
1. Derive the location of the attack area from NBC 1 chemical report. (A number
of reports may need to be evaluated). Plot the attack area or spray line on the map.
a. Draw a line through the attack area from the start point to the end point.
2. Draw l-km-radius circles around the beginning point and endpoint of the spray
line.
3. Determine the MDWHD, as in Case a.
4. From each endpoint of the spray line, draw a line equal in length to the MDWHD
along the representative downwind direction.
5. Draw a perpendicular line intersecting the MDWHD point on the representative
wind direction line drawn from the attack area endpoint furthest downwind. This
is the line of maximum downwind hazard.
6. Extend each representative wind direction line 2 km behind each endpoint of the
spray line.
7. Draw a line from each point 2 km behind the endpoints tangent to the outer side
of each circle, until it intersects the MDWHD line.
8. Draw a line tangent to the rear of both attack circles. Erase the area behind the
attack circles. This figure encompasses the Zone II hazard area. Report the points
delineating this area.
9. Divide the MDWHD by 4. Plot this distance from the attack area endpoint furthest
downwind on the representative wind direction line. Draw a line perpendicular to
this point and which intersects both tangent lines. This smaller figure is the Zone I
hazard area. Report the point of intersection with the tangent lines as Zone I on line
ZB of the NBC 3 biological reports.
Time of attack: 0930
BMNT: 0700
wind speed: 2 kmph
wind direction: 90 deg grid
spray length: 10 km
MDWHD=4x12x8=384km
Type B (large, liquid drops, ground contaminating attack)
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1. Derive the location of the attack area from NBC 1 biological report, and plot it
on the map.
2. Draw a circle with a radius equal to the radius of the attack area. This circle
should have a minimum radius of 5 km.
3. Report the hazard area as three digits on line PA of the NBC 3 biological report.
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