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From: Washington, Lawrence [mailto:washingl @monroe.army.mil]
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To: Hauser, Ed
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appropriate changes based on their analysis.
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ATSN-CM-DD (25-30) 6 October 2000

MEMORANDUM FOR: Commander, US Army Training and Doctrine Command, ATTN: Deputy Chief of
Staff for Doctrine (ATDO-A), Fort Monroe, VA 23651-5000

SUBJECT: Request to Change Chemical Proponent Field Manual Distribution Restriction Statements

1. Reference. Army Regulation 25-30, The Army Publication and Printing Program, July 99.

2. Request approval to change the distribution restriction for the manuals identified in Table 1 (Enclosure 1)
from Statement B (US Government agencies only) to Statement A (Approved for public release).

3. As proponent for these manuals, the U.S. Army Chemical School (USACMLYS) has carefully considered
the provisions of AR 25-30, Section 2-14, paragraph c in preparing this request. Our belief is that although
the referenced regulation proscribes that manuals containing information on "chemical warfare" should not
be approved for public release, it is our interpretation that this provision was intended to deal with aspects of
offensive chemical warfare, an aspect no longer a part of any US Army doctrine.

4. The USACMLS believes that changing the distribution restriction for these manuals will increase NBC
readiness for Army forces and will contribute to U.S. counterproliferation efforts. By changing the
distribution restriction, Army personnel will have ready, unimpeded access to these critical documents
through such means as the Reimer Digital Library and the USACMLS web page. It will allow more open and
productive dialogue during the development of these manuals. We also believe that the open distribution of
this doctrine under the provisions of Statement A will permit potential adversariesto perceivethe U.S.’s
robust capabilities to operate in an NBC environment which will deter the adversary’ s use of NBC weapons
and thus directly contribute to U.S. policy for counterproliferation.

5. In accordance with AR 25-30, request the manualsin Table 2 (Enclosure 1) that are restricted distribution
statement B (US Government agencies only) be changed to restricted distribution statement C (US
Government agency’ s and their contractors) to protect technical and operational information. It is our belief
that these manuals still reveal limitations on U.S. chemical and biological defenses that should not be
available for public release, however we do acknowledge that these documents should be made available to
U.S. Government contractors who are assisting in developing NBC defense capabilities.

6. The USACMLS points of contact for this project are LTC Flanagan and CPT Kemp, DSN 676-7363/7364,
commercial (573) 596-0131 ext 37363/37364, fax (573)563-8063, e-mail: flanagac@wood.army.mil and

kempc@wood.army.mil.




Original signed
Encl PATRICIA L. NILO

COL, CM

Commandant

Enclosure 1. Manual List

Table 1. Manualsfor Public Release; Distribution is Unlimited

Manual New Number Title

FM 3-3 FM 3-11.3 Biologica and Chemical Contamination
Avoidance

FM 3-3-1 To be rescinded Nuclear Contamination Avoidance

FM 3-4 FM 3-114 NBC Protection

FM 3-4-1 FM 3-11.34 MTTP for NBC Defense of Fixed Sites, Ports,
and Airfields

FM 3-5 FM 3-11.5 NBC Decontamination

FM 3-6 FM 3-11.6 Field Behavior of NBC Agents

FM 3-7 FM 3-11.7 NBC Handbook

FM 3-11 FM 3-11.11 Flame, Riot Control Agents, and Herbicide
Operations

FM 3-14 FM 3-11.14 Vulnerability Analysis

FM 3-19 FM 3-11.19 NBC Reconnaissance

FM 3-50 FM 3-11.50 Smoke Operations

FM 3-100 FM 3-11 Chemical Operations, Principles and
Fundamentals

FM 3-101 FM 3-11.100 Chemical Staffsand Units




FM 3-101-1 FM 3-11.101 Smoke Squad/Platoon Operations
TC 3-8 TC3-11.8 Chemical Training
TC 3-10 TC 3-11.10 Commander’ s Tactical NBC Handbook

Table 2. Manualsfor Distribution Authorized to US Government Agenciesand Their Contactors

Manual New Number Title

FM 3-9 FM 3-11.9 Potential Military
Chemical/Biological Agentsand
Compounds

FM 3-101-4 FM 3-11.112 Biological Detection Platoon
TTP

FM 3-101-6 FM 3-11.86 Biological Defense Company
and Corps Staff TTP
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PREFACE

This manual, FM 3-7, is designed as a guide to help the chemical soldier at battalion
level and below in NBC defense. It details the NBC waming and reporting system,
and how to locate, identify, and operate in and around NBC contamination. This
manual is designed to be an easy-to-read, step-by-step manual depicting the manual
method of calculating NBC defense procedures useful for the field soldier. A more
detailed discussion of NBC defensive measures may be found in:

FM 3-3, Chemical and Biological Contamination Avoidance

FM 3-3-1, Nuclear Contamination Avoidance

FM 3-4, NBC Protection

FM 3-4-1, Fixed Site Protection

FM 3-5, NBC Decontamination

FM 3-11, Flame Field Expedients

Chemical soldiers must be familiar with and be able to apply the information in this
manual.

Although this manual does not implement any particular international agreement,
material presented herein complies with related international agreements. A list of
related international agreements and other references can be found in the references
section.

Unless otherwise stated, whenever the masculine gender is used, both men and
women are included.

The proponent for this manual is HQ, TRADOC. Submit changes for improving
this publication on DA Form 2028 (Recommended Changes to Publications and
Blank Forms) and forward it to:

Commandant

U.S. Army Chemical School

ATTN: ATZN-CM-FNB

Fort McClellan, AL 36205-5020.
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CHAPTER 1

NBC Warning and Reporting System

The NBCWRS consists of standard NBC Reports and Strike Warnings. This system is broken
down into the following areas:

. NBC threat status
. NBC warning and reporting system (NBCWRYS)
. Friendly strike warnings

. NBC weather and wind messages

NBC Threat Status
(STANAG 2984)

a. Seria 0 (none).

The opposing force does not possess any NBC defense equipment, is not trained in NBC defense
or employment, and does not possess the capability to employ NBC warfare agents or systems.

b. Serial 1 (low).
The opposing force has an offensive NBC capability, has received training in defense and

employment techniques, but there is no indication of the use of NBC weapons in the immediate
future.

c. Seria 2 (medium).
The opposing force is equipped and trained in NBC defense and employment techniques. NBC

weapons and employment systems are readily available. NBC weapons may have been employed
in other areas of the theater.



Employment of NBC weapons is considered probable. Indicators would be:
. NBC munitions deployed to field storage sites.
. Enemy troops wearing or carrying protective equipment.
. NBC recon elements observed with conventional recon units.
. NBC decon elements moved forward.
d. Seria 3 (high).

The opposing force possesses NBC warfare agents and delivery systems. NBC defense equipment
isavailable and training status is considered at par or better than that of the United States. NBC
weapons have already been employed in the theater and attack is considered probable in the
immediate future. Indicators are:

. NBC attack in progress but not in area of operation.

. NBC warnings/signals to enemy troops.

« NBC munitions delivered to firing units within range of friendly forces.
. Movement of surface-to-surface missiles to alaunch site.

The threat status can be used for any size or type unit. It is possible to have a CB (chemical-
biological) status of three and a nuclear status of zero.

Vulnerability Analysis

To assist field commanders in developing the NBC threat status, refer to tables 1-1, 1-2, and 1-3.



Table 1-1. CB threat status matrix.

Condition

Serial Number

1

2

3

Enemy force information:

* Training status

+« NBC equipment availability

+ Wearing overgarments

* |n collective protection shelters, in positions with
overhead cover, or exposed?

CB weapon systems:

+ Availability of CB weapons

« CB weapons moved to firing units or launch sites?
+« Weather radars queued?

+ Decon/recon assets forward?

Enemy CB policy and capabilities:

* What is enemy’s stated policy on CB weapons
employment?

» Can anemy produce CB agents?

* Has industrial output increased or changed for production
of CB munitions or protective equipment?

Current Situation:

+ have CB weapons been used in theater?
« |s weather favorable for CB attack?

= |s terrain favorable for CB attack?

......

Use Xs to mark applicable boxes or degree of threat. Total number of Xs in each column,

and use serial number with largast number as current threat status.

l




Table 7-2. Nuclear threat status matrix.

Serial Number

ﬂ Condition
0 1 2 3

Enemy force information:
# Training status

* NBC equipment availability
* In collective protection shelters, in positions with

overhead cover, or exposed

e

Nuclear weapons systems:

* Availability of nuclear weapons

¢ Nuclear weapons moved forward to firing units or launch
sites?

» Weather radars queued?

+ Decon/recon assets forward?

Enemy nuclear policy and capabilities:

+ What is enemy’s stated policy on nuclear weapons
employment?

+ Can enemy produce nuclear weapons?

* Has industrial output increased or changed for production
of nuclear munitions or protective equipment

Current situation:

+ Have nuclear weapons been used in theater?
¢ |s weather favorable for nuclear attack?

¢ |s terrain favorable for nuclear attack?

Totals (circle current status)

aaaaa

Use Xs to mark applicable boxes or degree of threat. Total columns and use
senal number with largest number as current threat status.
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i Table 7-3. Casualty estimate for initial chemical hazards.

Percent C-asl;nltieu .
.. Target Radii
| Type Munition ll’:etem] Nonpersistent Persistent
_ Nerve Blood Nerve Blister |

Bursting 150 40 10 25 10
500 30 5 20 5
i 1,000 15 2 15 2
Spray 150 45 10
500 30 5
1,000 20 2

* Troops in MOPP1 or MOPP2. For troops in MOFP4, reduce casualty
percentages to a neghgible level.

For more detailed discussion of chemical agents, see FM 3-3, Chapter 1 or FM 3-4, Chapter 3.



Table 1-4. Chemical agent persistency in hours on
chemical agent resistant coated painted surfaces.
Temperature Agents
c* F° GA/GF' GB2, 3 GD2, 3 HD1 VX2 3
I .30 .22 ' 110.34| 436.69 o Cews
-20 -4 * 45.26 145.63 i bl
-10 14 * 20.09 54.11 e el
0O 32 * 9.44 22.07 e new
10 50 1.42 4.70 89.78 12 1776
20 68 0.71 2.45 4.64 6.33 634
30 86 0.33 1.35 2.36 2.8 241
40 104 0.25 0.76 1.25 2 102 |
| 50 122 0.25 0.44 0.70 1 44
55 131 0.25 | 0.34 0.51 1 25
[ IR L
NOTES:
1 For grassy terrain, multiply the number in the chart by 0.4,
2 For grassy terrain, multiply the number in the chart by 1.75,
3 For sandy terrain, multiply the number in the chart by 4.5.
* Agent persistency time is more than 1.42.
** Agent is in a frozen state and will not evaporate or decay.
*** Apgent persistency time exceeds 2,000 hours.
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Figure 1-1. Heavy liquid contamination on M9 paper.
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Figure 1-2. Moderate liquid contamination on M9 paper
(1 gram/square meter).




Estimate Delivery Capability

Generate Effects Information

Determine time periods of interest
{(From §2/53)

Determine casualty effects

Associate weather data with sach
time ({from CDM)

Determine downwind hazards (from
CDM)

Estimate delivery dapability {from 52}

STEP 1
Determine target size of interest

Detarmine agent of interest

Determine casualty level of interest

STEP 4
Determine number of rounds per square kilometer
{km) to achieve casualty level (From Tables 1-3,
1-4, 1-5)

STEP S5
Estimate casualties for a specific unit of fire

Figure 1-3. Chemical Vulnerability and Assessment
and Force Protection




Table 7-5. GB nerve agent casualties.

Rounds per 100m or .1 km

Temperature °F

BM-21/.1 km? | 152mm/.1 km?| 122mm/.1 km?| 10 | 32 | 50 | 68
1 2 4 10% | 16% | 24% | 33%
2 4 7 14% | 22% | 30% | 40%
3 & 10 19% | 27% | 37% | 47%
4 8 14 25% | 34% | 43% | 54%
5 10 17 31% | 40% | 50% | 60%

Casualty Percentage

Table 1-6. TGD or VX nerve agent casualties.

Rounds Temperature °F

Msl/ Msl/ Bombs/ Bombs/
10km? | 15kmZ2 | 10km? | 1.5km? | 10 | 32 | 50 | 68
6 1 26 4 5% |14% | 20% | 21%
9 2 40 B 8% | 18% | 25% | 25%
12 2 54 B 12% | 24% | 31% | 31%
15 2 68 10 16% | 28% | 36% | 36%
18 3 80 12 199% | 32% | 40% | 41%
21 3 94 14 21% | 35% | 42% | 43%
24 3 1086 16 23% | 37% | 44% | 45%

Casualty Percentage




Table 1-7. THD blister agent casualties.
Munitions in Rounds Protective Posture
152 mm/100m? | 122 mm/100m? MOPP Zero MOPP 1
4 7 17% 13%
7 14 24% 18%
11 20 34% 23%
14 27 43% 28%
18 33 51% 32%
21 40 57% 36%
Casualty Percentage

Flow of NBC Reports

NBC reports 1 through 6 move between units and higher headquarters as shown in Figure 1-4.



| Ge———p{  Attached and supporting

Division NBCC units

[ 1

 f————— .A“ﬂﬂhﬂd and luppnr‘ting
units

Brigade and S2/53

Battalion S2/S3

Company/Battery Troop

NEC 2, 3, and 5* Reports.

NBC 1 and 4 Reports.

NBC 6 ** Reports.

I NEC 1 *** Nuclear.

* Best sent as an overlay.
**  Sent only when requested.

=+  Eor nuclear attacks, only designated observer units will submit reports to
division NBCCs [NBC centers). All other units will be prepared to send the
information, if requested.

Figure 1-4. Flow of NBC Reports.



LINE

NUCLEAR

CHEMICAL &
BIOLOGICAL

REMARKS

Strike serial number

Strike sarial nl.;mh ar

Assigned by NBC
center

Position of observer

Position of cbserver

Use grid coordinates
(UTM or place).

Direction of attack
fromn observer to
include unit of
measure

Direction of attack
from observer

MNuclear: Deg
magnetic north (DMN)
or mills (MMN]). Deg
true north (DTN} or
mils {MTN). Deg grid
north {DGN) or mils
{(MGN). Chemical:
Direction measured
clockwise from grid
north or magnetic
north (state which) in
degreas or mils (state
which).

Date-time group of
detonation

DTG os start of attack

Nuclear: Use Zulu
time.

Chemical: Designate
time zone used.

N/A

DTG of end of attack

Designate time zone
used.

Location of area
attacked

Suspected or
observed event and
means of delivery or
kind of attack

I —

Type of burst

Location of area
attacked

Use grid coordinates
(or place). State
whether location is
actual or estimated.

Kind of attack

State whether attack
was by artillery,
maortars, rockets,
missilas, bombs, or

spray.

Type of agent/type of
burst;

P {persistent),

NP {nonpersistent)

Nuclear: Specify air,
surface, or subsurface.
Chemical: State
whether air, ground,
or spray attack.

Figure 1-5. Meaning of line items in NBC reports.




Figure 1-5. Meaning of line items in NBC reports.

CHEMICAL &
LINE NUCLEAR BIOLOGICAL REMARKS
i N/A Number of munitions |[If known
or aircraft
J |Flash-to-bang time N/A Use seconds

Crater present or
absent and diameter

Description of terrain

MNuclear: Send in
meters

K and vegetation Chemical: Send in
NBC &
Cloud width at State whether
L H + 5 minutes N/A measured in degrees
or mils
MNuclear: State
whether angle Is
cloud top or cloud
Stabilized cloud top bottom and whether
or cloud bottom measured in degrees
M angle or cloud top or N/A or mils.
bottom height at Chemical: State
H + 10 min whether height is
cloud top or cloud
bottom and whether
measured in meters
or feet.
N Estimated vyield N/A Send as KT
Refarence date-time Use when contours
0 |for estimated contour N/A are not plotted at
line when not H + 1 H+1.
P |Radar purposes only N/A
If wind speed is 10
kmph or less, this
PA N/A Predicted hazard area |item is 010 (the

(coordinates)

radius of the hazard
area in kilometers).

| PAR

Coordinates of
external contours of

N/A

Six-digit coordinates.
Letter R identifies




WoLTAINaglos |

Matditis D LG 1iaoalsd
area in kilometers).

Coordinates of

Six-digit coordinates.

PAR |external contours of N/A Letter R identifies
radioactive cloud RADAR set.
Figure 71-5. Meaning of line items in NBC reports

(Continued).
CHEMICAL &
LINE NUCLEAR BIOLOGICAL REMARKS
Duration of hazard in |In days, hours,
PB MNJA the attack and hazard |minutes, etcetera.

area

Downwind direction

Deg magnetic north
(DGM) or mils (MLM].
Deg true north (DGT)

PBR |of radioactive cloud or mils (MLT). Deg
and unit of measure N/A grid north (DGG) or
mils (MLG). Letter R
identifies RADAR set.
Muclear: UTM or
Location of sampling |place. Chemical: UTM
Q |Location of reading and type of sample or place. State |
whather test was air
or liguid.
State dose rate in
Dose rate or actual cGyph. See sample
R |value of decay N/A NBC4 for terms
exponent associated with this
line.
Date-time group State time initial
s Date-time group of contamination identification test
reading detected sample or reading
was taken.
H + 1 date-time group | Date-time group of NBC 5 and NBC &
T latest contamination  (reports only.
survey of the area
U 1,000-cGyph contour N/A Plot in red.
line
v 300-cGyph contour MN/A Plot in green,

line




line

i

v 300-cGyph contour MN/A Plot in green,
lina
W 100-cGyph contour N/A Plot in blue.
line
Figure 1-5. Meaning of line items in NBC reports
{Continued).
CHEMICAL &
LINE NUCLEAR BIOLOGICAL REMARKS
20-cGyph contour
line; (30-cGyph Area of actual Muclear: Plot in black.
X |contour line is used contamination Chemical: Plot in
by other NATO yellow.
forces)
Nuclear: Direction
measured clockwise
from GN to the left
and then right rradial
Direction of left and |Downwind direction |lines (degrees or
Y |right radial lines of hazard and wind mils, state which), 4
speed digits each.
Chemical: Direction:
4 digits (degrees or
mils). Wind speed: 3
digits (kmph).
Effective wind speed 3 digits—effective
wind speed (kmph).
Downwind distance 3 digits—Downwind
of Zone | distance of zone 1
(km or nautical miles)
Cloud radius N/A 2 digits—cloud
rd radius (km or nautical
miles).

{Include unit of
measure for each
category)

If wind speed is less
than 8 kmph, this
line contains only
3-digit radius of zone
1 (km).

Air stability (2
digits}. Temperature
lin centiarade (2




|1 (km),

N/A

Significant weather
phenomena

Air stability (2
digits}. Temperature
in centigrade (2
digits). Humidity (1
digit}. Significant
weather phenomena
(1 digit). Cloud cover
(1 digit).

ZB

Used to transmit

correlation factors or
transmission factors

Remarks

Include any
additional
information.

Figure 1-5. Meaning of line items in NBC reports

NBC 1 Observers Initial Report.

(Continued).

Thisreport is used by the observing unit to give basic initial and follow-up data about an NBC
attack. It is sent by platoons and companies to battalion headquarters. Battalion and higher
elements must consolidate reports and decide which NBC 1 to forward. The NBC 1 report

following the first use of NBC weaponsis sent with a FLASH precedence. Subsequent reports are
sent with a precedence of IMMEDIATE. Only observers specifically designated by the division

NBC center send NBC 1 (nuclear) reports.




Line Muclear Biological {suspected) Chemical

B NBOB2634 LB206300 LB200300
C |90 deg Grid
D 2014052 Mar 93 200410Z Mar 92 2014052 Mar 93
E 2004142 Mar 92 20141 2Z Mar 93
F LB206300 Act LB200300 Est
G |Artillery Aerial spray Bomblets
H |Surface Unknown Nerve, P, ground
J 60 Sec
K
L 15 Deg
M

NOTES: 1. Line items B, D, H, and either C or F should always be reported;

other line items may be used if the information is known.
Transmit line item MIKE (nuclear) only when data for line item
LIMA cannot be obtained.

2. Biological attacks are considered to be "suspected” until
confirmed by laboratory analysis.

Figure 7-6. NBC 1 Report.

NBC 2 Evaluated Data Report.

The NBC 2 report is based on two or more NBC 1 reports. It is used to pass evaluated data to
units. Division isusually the lowest level to prepare an NBC 2 report. However, a brigade or
battalion might do so, especially during independent operations.



Line Nuclear Biological (suspected) Chemical
A [11D024 BOO1 co02
D |201405Z Mar 93 200410Z Mar 93 2014052 Mar 93
F NB107186 Est LB206300 Act LB200300 Act
G |Artillery Aerial spray Bomblets
H |Surface Unknown Nerve, P, ground
N |50
Y 0270 015 0270 015

ZA 518640 518640

NOTES: 1. This report is normally based on two or more NBC 1 reports. It
includes an attack location and, in the case of a nuclear
detonation, an evaluated yield.

2. Refer to the chemical downwind message to determine cloud
cover, significant weather phenomena, and air stability.

3. Line ZULA ALPHA contalns the 6-digit code from the CDM.

4. Use other line items if Information is known.

Figure 1-7. NBC 2 Report.

NBC 3 Warning of Predicted Contamination Report.

The NBCC uses NBC 1 reports and wind information to predict downwind hazard areas. Thisis
disseminated as an NBC 3 report. Each unit evaluates the NBC 3 report, determines which of its
subordinate units may be affected, and disseminates the report as required. This report warns
commanders when they may be within a downwind hazard area so they may take protective
measures.

NBC 4 Reconnaissance, Monitoring and Survey Report.

When a unit detects NBC hazards through monitoring, survey, or reconnaissance, this

information is reported as an NBC 4 report. Reports from various units are plotted on the NBCC
situation map to show where hazards exist. These reports are prepared and submitted by company-
level organizations.

NBC 5 Actual Contaminated Areas Report.

Once the NBC 4 reports are posted on the situation map, an NBC 5 report is prepared showing

the contaminated area. NBC 5 reports usually are prepared by division. The preferred method of

dissemination is by map overlay.

NBC 6 Detailed I nformation on Chemical/Biological Attack Report.



This report, summarizing information concerning achemical or biological attack, is prepared at
battalion. It is submitted to higher headquarters only when requested. If desired, it can be sent
from higher to lower for information purposes.

STRIKWARN (Friendly Nuclear Strike)

Line Nuclear Chemical
A [1iD024 coo2
D 2014052Z Mar 93 201405Z Mar 93
F NBE107186 Est LE200300 Act
H Surface Nerve, P, ground
N 50
PA
LB190300
LB200312
LB200300
PB In attack area 2-4 days.
In warning area 1-2 days.
Y 02720312 deg 0270 deg, 015 kmph
F 01902505
ZB
NOTES: 1. If the effective wind speed is less than B kmph, line ZULU of the
NBC 3 nuclear report consists of three digits for the radius of
Zone |.
2. If the wind speed is less than 10 kmph, line PAPA ALFA of the i
NBC 3 chemical report is 010 (the radius of the hazard area km).
3. NBC 3 nuclear is used for passing immediate warning of
predicted radiological contamination from friendly bursts.
4. Use other line items if information is known.

Figure 1-8. NBC 3 Report.



Cheamical

Line Nuclear Biclogical
H |NB1233987 Unknown Agent Nerve, P
a |35 NB211603 LB200300, liquid
R |201535Z Mar 93 2016052 Mar 93 01430Z Mar 93
s
NOTES: 1. Line items HOTEL, QUEBEC, ROMEO, and SIERRA may be repeated as

often as necessary.

2. Radiation dose rates are measured in the open with the instrument 1T meter

above the ground.

3. In line ROMEQ, descriptive words such as "initial,” "peak,” "special,”
"series,” "verification,” “contact,” or "summary” may be added.

4. |f readings are taken inside a vehicle or shelter, also give the correlation
factor with line item ZULU BRAVO.

Figure 1-9. NBC 4 Report.




| Line Nuclear Chemical

A 11D024 coo2

D 201405Z Mar 93 2071405Z Mar 93

H |Surface Nerve, P, ground

s 2015352 Mar 93 201430Z Mar 93

T 201505Z Mar 93 201500Z Mar 93

U

v NB105890
NB10B&85
NB105680

W |NB104624
NB111685
NBO936B3

X |NB103698 LB200300
NB114686 LB191291
NBOS1680 LB190300

NOTES: 1. This report is best sent as an overlay if time and the tactical situation
permit.

2. When contamination arises from a single burst, the dose rate always refers
toH + 1 hour, and the line item TANGO is used. When several detonations
at different times or on different days and no single H + 1 hour is possible,
then dose rates are reported as at a specified time, using line item DSCAR.
Therefore, line items OSCAR and TANGO cannot both be used in the same
report.

3. Contour lines are to be annotated with dose rates.

Figure 1-710. NBC 5 Report




Line Multiple Single
A |[Hot Candle ACO02 |
D [1620252—1621552 0722202—072310Z
F1 011 NB706101
F2 025
F3 |PA430650 042
PAS11671
PAS531174
PAS527650
PAS75650
H |Surface 3
i 22

NOTE: if the burst has less than a 99% chance of being an airburst, an NBC 3 nuclear
report should be prepared for separate transmission.

Figure 1-12. STRIKWARN message.




Line

Chemical or Biological

HE<xXx-H40np ETX—-IOTMmMOpP

Co02

201405Z Mar 83

20141 2E Mar 93

LB200300, Act

Bomblets

Nerve, P, Airburst

Unknown

Mostly small houses and barns, elevation 600 meters
Attack received as counterfire, from aircraft, enemy bypassed on
right flank of atttack area.

Liquid ground sample taken by detection team in attack area
201430Z Mar 93

201500Z Mar 93

As per overlay
Downwind direction 0270 degress, wind speed 015 kmph.

This is the second chemical attack in our area to date.

NOTES:

1. This report is designed to be presented at battalion level and above and is
to be submitted only when requested.

2. This report is completed by battalion and higher NBC personnel. It is in
narrative form, giving as much detailed information as possible for each line
item.

3. This report is also suitable for accompanying samples sent for analysis.

Figure 1-11. NBC 6 Report.




em Meaning
A |Target number of "nickname:
*D |a. Multiple burst. Date-time attack (pulse} will start, followed by
date-time attack (pulse) will end (ZULU time).
b. Single burst: Date-time of attack followed by date-time after
which attack will be cancelled (ZULU time).
*F1 |a. Multiple. UTM grid coordinatesof MSD 1 box.
b. Single. MSD in hundreds of meters followed by UTM grid
coordinates of GZ or DGZ. (If more than one MSD is included, GZ or
DGZ will be included only in the first FOXTROT line sent).
F2 |a. Multiple. UTM grid coordinates of MSD 2 box.
b. Single: MSD2 in hundreds of meters (followed by UTM grid
coordinates of GZ or DGZ, if only one FOXTROT sent).
F3 |a. Multiple. UTM grid coordinates of MSD 3 box.
b. Single. MSD 3 in hundreds of meters (followed by UTM grid
coordinates of GZ or DGZ if only one FOXTROT sent).
H |[If one or more bursts has less than 99% assurance of being an

airburst, or if it is a scheduled surface or subsurface burst, indicate
"surface,” preceded by the total number of surface and/or
subsurface bursts. If only one burst is surface, number need not be
gsent. If all bursts are airbursts, do not transmit.

Number of bursts in multiple attack. If single burst, do not transmit.

* Line should be encodad.

Cancellation occurs when:

1. Authenticated message consisting of Line ALPHA and word "cancelled”.
2. Single burst detonates. Multiple burst window ends.

3. After strike window ends.

— = PR A X

Figure 1-13. STRIKWARN format.




Radius Corresponding to Zone Requirements
Limit of negligible risk to 1 Evacuate all personnel

< MSD' |warned and protected (see note 4).
personnel (see note 5)

> MSD' Limit of negligible risk to 2 | Maximum protection (see

< pMsD? warned and exposed note 6) to remain.
personnel.

> MsD' Limit of negligible risk to 3 |Minimum protection {see

< MSD?2 unwarned and exposed note 7) to remain.
risk.

More than No protection measures
MSD? except against dazzle and

pulse EMP.

S

NOTE 1. MSD means minimum safe distance.
IH'DTE 2. When surface bursts are used, or an intended airburst has less than a 99%
assurarnce of no militarily significant fallout, the fallout hazard will be considered.
Details will be transmitted in a subsequent NBC 3 nuclear report if fallout will be a
hazard to friendly units.
NOTE 3. Commanders will be guided to safety criteria as stated in FM 101-31-1.
NOTE 4. If a unit commander is unable to evacuate Zone |, he will immediately assume
the best protection possible and report through his next higher headquarters to the
releasing/executing commander.
NOTE 5. Negligible risk should not
will be gained.

NOTE 6. Maximum protection for ground forces denotes that personnel are in "closed
up” tanks or sheltered in foxholes with overhead shielding, or the equivalent.

NOTE 7. Minimum protection for ground forces denotes that personnel are prong on
open ground with all skin areas covered and with an overall thermal protection at least
equal to that provided by a two-layer uniform.
NOTE 8. Since the least separation distance (LSD} for light aircraft is exceeded by
MSD 3, aircraft remaining beyond MSD 3 will avoid significant degrdation of the
airframe or pilot performance {exxcept against dazzle)severe enough to prevent mission
accomplishment.

normally be exceeded unless significant advantages

Figure 1-14. Protection requirements for
friendly nuclear strike.

NBC WEATHER AND WIND MESSAGES

Effective Downwind Message (EDM)




ZULU DDTTTT Date-Time Group

Winds Were Measured (ZULU)
ALFA dddsss--- Over O thru 2 KT
BRAVO dddsss--- Over 2thru 5 KT
CHARLIE dddsss--- Over 5 thru 30 KT
DELTA dddsss--- Over 30 thru 100 KT
ECHO dddsss--- Over 100 thru 300 KT
FOXTROT dddsss--- Over 300 thru 1 MT
GOLF dddsss--- Over 1thru3MT

1. Thefirst three digits (ddd) give the effective wind direction, in degrees, from grid north.
2. The second three digits (sss) give the effective wind speed in kilometers per hour.

3. Thelast three digits (---) give the expanded angle in degrees (in NATO use 7th digit as
follows:

4 = 40 degree angle 0 =100 degree angle
5 =50 degree angle 1 =110 degree angle
6 = 60 degree angle 2 =120 degree angle
7 =70 degree angle 3 = more than 120 degree angle

8 = 80 degree angle
9 =90 degree angle

4. If wind speed isless than 8 kmph, the preselected yield group line will contain only the 3-digit
radius of Zonel.

Each EDM isvalid for 12 hours. It is used in conjunction with the NBC 2 Nuclear Report to form
asimplified fallout prediction (discussed in Chapter 2).

Chemical Downwind M essage
1. Each chemical downwind message (CDM) isvalid for only 6 hours.

2. The area affected may be a map sheet number or an area, such as| Corps.



110500 ZULU 110600 ZULU
| Corps

WHISKEY MIKE 120010418742
XRAY MIKE 125013416742
Y ANKEE MIKE 130005518642

WHISKEY: 120010418 74 2

Dowrwind direction
l_h degrees i
Windspeed
in kmph
Air stability code r
1 * very unstable [U)
2 = unstable (U} | Cloud sover code
3 = slightly unstahie (U] 0 = Sky less than hak¥
; = nautral {N) covered by clouds
= slightly stable (S) -
6 = stable (5) 4 1 Hﬁ:“;:::rmm
7 =very stable (5]

L 2 = More than half the
shy covered by
clouds

Tamperature code [ s
lgniticent weasther
{ Code Temp
05 Bec phenomena code
D4 4°C 3 = Blowing snow or
03 3°%C sand
0z 2%
i o1 i 4 = Fog, lce fog, or thick
00 0°C haze
51 =-1°C 5 = Drizzle
52 =2°C -
34 -4°C 7 = Light rain or snow
55 =5°C Lo
8 = Showers of rain,
o, il or »
— I mixture
Humidily cods 9 = Thunderstor
0= 0- 9% "
1=10- 19% 5 = Elevated Inversion
2=20-29% Layar
3 =30- 9%
. "n - ‘H S ——
5 =50 - 59%
16 =60 - 69%




1 ®=id- 19% | = ISR DTNV TN
2=20-29% Layer

3 =30. 9%

4 =40 - 49%

5 =50 - 59%
6 =60 - 69%
L. =70 - 719%
B =80 - 89%
8 =30 - 100%

* NOTE: Unknown weather data Is represented by a dash (-).

Figure 1-15. How to read weather information
in a chemical downwind message.

3. LinesWHISKEY MIKE, XRAY MIKE, and YANKEE MIKE each contain coded weather
information. Line WHISKEY MIKE isvalid for only thefirst 2 hours; line XRAY MIKE for the
next 2 hours; and line YANKEE MIKE for the last 2 hours of the six covered.



Strike

T

Date/Time GZ .
Serial of Attack |[Coordinates K:::f T: P:n:f Remarks
Number (ZULU) | (Act/Est) @) fm
{A) (D) (F}
C001 200945Z | LB200300 | Artillery Nerve
Est (NP)
Air

Figure 1-16. Suggested format for a chemical/biological
strike serial log
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CHAPTER 2

Chemical

Atmospheric Stability Charts

Temperature Gradients

Inversion Temperature Gradient (Stable-S). This condition usually exists on a clear or
partially clear night when middle and low clouds cover less than 30 percent of the sky, and on
early mornings until about 1 hour after sunrise when the wind Speed is less than 5 kmph--ideal
for enemy employment of chemical agents.

Neutral Temperature Gradient (Neutral-N). This condition usually exists on heavily overcast
daysor nights at 1 or 2 hours before sunset or 1 to 2 hours after sunrise when the middle and low
clouds cover more than 30 percent of the sky. Independent of cloud cover and time of day, a
neutral condition may also exist when the wind speed is greater than 5 kmph. Additionally,
periods of precipitation are normally accompanied by a neutral condition. A neutral temperature
gradient is most favorable for enemy use of biological agents.

L apse Temperature Gradient (Unstable-U). This condition normally exists on a clear day
when the middle and low clouds cover less than 30 percent of the sky and when the wind speed is
less than 5 kmph. It isthe least favorable condition for the enemy to employ chemical or
biological agents. When alapse condition exists, area coverage without diffusion will be
enhanced with a steady low wind speed of 3 to 7 kmph.

To obtain the air stability category, refer to Table 2-1. Enter Table 2-2 with the category obtained
from Table 2-1. Select the appropriate weather and terrain conditions from Table 2-2. Read across

to where the columns intersect and extract the final stability category. For more information on
field expedient behavior of chemical agents, see FM 3-6 or from CDM.



Table 2-1. Air stability category basic chart

l

U= Unstable
Air Stability Category Basic Chart N = Neutral
S =5table
Time of day”® Condition of Sky
and
than half M than half
| angle of sun Lag:uv;:d ’ m:uva::d ) Overcast
M < 4° S s N

0
R =>4 =< 32° M N N
N
I >32° = 40° U N N
N
G >40° U U N

> 46° U U N
E
VvV >35" 48° U M N
E
N =127 35° N N N
|
N >5° 12° S N N
G

= & S S N

“ At night, use 47




Air Stability Category Adjustment Chart

Table 2-2. Afr stability categar}* aq’rusfment r:harr

—

U =Unstable
N = Neutral
S = Stable

Weather and Terrain
All eight conditions given below must be checked. If
more than one applies, choose the most stable
category.

Stability Category

from Basic Chart

u

S

Dr'l,,.r to sl:ghtl'l,r mmst surface

SRR SYSEESTISST A e N e

Wet surface (after continuous rain or dﬂw}

Frozen surface or partly covered with snow, frost, or
permafrost.

Surface cnmplatelv novemd wnth SNOW.

e ——— e e

Zz2 2z c

w 252

W m;m

17

Continuous rainfall.

-Haze or ml'st wmmunv 1 to 4 krn]

an {wsmlllw less thﬂn 1 km).

Downwind speed more than 18 kmph.

z z =z =z
z wi=zlz o

Ziwn| |l =z o

Once the proper stability condition is determined, use Table 2-3 to compute the downwind

distance for Type A attacks.

Table 2-3. Downwind distance of warning area

NBC 1 or NBC 2)

Distanca (km)} from the center of the

Means of Delivery (from line G of the |attack area Ilﬂl'ljl the di_ﬂffﬂ“_l'iﬂﬂ axis,
when the atability condition is—

U N s
Artillery, bomblets, and mortars 10 30 50
Multiple rocket launchers, missiles, 15 30 50
bombs, and unknown munitions.

Plotting Chemical Agent Hazards



Classification of chemical agents:

. Persistent

. Nonpersistent

. Dusty
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Chemical Hazard Plotting Steps

Air-Contaminating Agents--Type A

Type A agents normally are dispersed as aerosols or vapor clouds with little or no contamination

on the ground.

Ground-Contaminating Agents--Type B

Type B agents normally are expected to be dispersed in liquid form to contaminate surfaces.



TYPE A

NON-PERSISTANT
GB, GD, CX, CG,
GF, AC, CK

1

I® Windepeed
Over 10kmph? [ YES

ASSUMPTIONS

Uninown sganis, sssumas
non-parelslant,

Unimown stack sire, sgsume
1-Zkm for perslstant sgents.

Unknown dallvery &ystam,
axxuma micalles.

Unknown weather f |
cenditions, sscuma mogl

slabls case. Attack Ares
fﬂ:ﬂt J:;::l Larger than 1km, Ll... th
irg;;m n but less than or usl umﬂt:
squal to 2km -

T I
Attack Arss will Aftack Area will
Always bs 2km In  Always be Thkm In
Radiug Radius

uMDE FONYLSID
OHYIVH OHIMNMOO

T WDl JONVISK
ON

QHVTYH

e

NOT TO SCALE

Figure 2-1. Flow chart.Chemical Hazard Prediction

Chemical Hazard Prediction
Ground Burst Non-Persistent Agent

|



Chemical Hazard Prediction
Ground Burst Non-Persistent Agent

Type “A" Attacks

Windspeed < 10 KMPH

Type “A”
Coase “»”

10 km Radius Circle

Windspead > 10 KMPH

Tw. -IA-
Cass “b"
DWHD

Line G Seventh Digit From COM

Tlﬂl of DWHD from Center of Attack Ares l
Dalivery T N s

Artillery

Rormblets 10 km 30 km 50 km

MAL'S I

ey pombe | 15 km 30 km 50 km




MRL'S
s Bombe | 16 km 30 km 50 km

Figure 2-2. Flow chart, type A attack.

Plotting Downwind Hazard

Step 4 Step 1 - Attack
. location
Example (Typs A, Case a) Step 2 - Tkm Attack
Step 3 NEC 3 Chemicsl Raport area circle
Step 3 - 10km hazard
area circle

Figure 2-3. Type A, Case a.



3STer 7
Example [Type A, Case b} NBC 3
Raport

A 002

D 2718472

F LBEBOT7ED Actusd

H  Narve, NP, Ground Burst

*PA LBEE&751
LBSSRTE4
LB832T74
LB8 10854

Y Ilﬁsﬂ n-: 022%mph

IA 218242

ZB Typa ACass B

* Coordinsts points of ine PA,

Step 1 - Attack location Step 5 - Downwind distance

Step 2 - Grid north line Step 6 - Extended upwind
Step 3 - 1km attack area circle intersection point
Step 4 - Downwind direction and Step 7 - Tangent lines

speed
Figure 2-4. Type A, Case b.



Type "B

Chemical Hazard Prediction
Air Burst Parsistent Agent
Type "B" Attack
Windspesd < 10 kmph

Size AA of Type D Case d

Cose “d”
DWHD
10 km Radius Clrcle

depends on means of dalivery

1 km - ARTY, Bomblets, Mortars
2 km - MRL's, Mizsliss, Bombs and Unknown

Windspead > 10 kmph

Size of Attack Ares
Meaans of Delivery
Artlery =1 km radius E::: :::
Bomblets Attack Arsa
Mortars 1 km Redius
B Typa "B”
:IF:I; 3 >1 km < 2 km Radius Em ;hm
tisc a
Bombs 1 km Radius
Type “B”
Alrcraft Spray =2 km Cass “c”
Artllery _ Attack Area
Plottad as
Two 1 km
Redius
Attack Arsas

* All Typs “B" Downwind Distance is 10 km
* Skxe of Attack Ares Unknown, Use Typa “B” Case “b"

{Lina Papa Bravol

Probable Tima After Ground Conthminetion
Which Personnal May Safely Remove Mask

Daily Maan Surface Within Attack Ares Within Hazard Ares
Alr Tamperature Numbar of Days Numbar of Days
<0-10*C{32-60"F) . .
11 - 20° C (51 68" F) PP T 2+4 0w

Figure 2-5. Flow chart, type B attack.




Figure 2-5. Flow chart, type B attack.

STEP 7

Example (Type B Case al NBC 3
Chemical Report

STEP 2 AREA A 002
D 271472
F LB560750 Actual
STEP STEP 4 H Nerve, NP, Ground Burst
STEP 6 PA LB556751
LB559754
LBE32774
LB610694
LB558747
Y 0105 Deg, 022 kmph
ZA 218242
ZB Type B Case A
* Coordinate points of line PA.

Plot the same as type A, Case b
Maximum downwind distance is 10km

Figure 2-6. Type B, Case a.



STEP 6

Example (Type B Case b) NBC 3
Chemical Report

A 002

D 27472

F LBEEOTS0 Actusl

H  Narve, PER, Ground Burst
PA LBS5ETRY

LBESSTE4

LEB32TT4

LB108694

LBSEB747

0105 Dag. 022 kmph
218242

Typs B Case b

* Coordinaia Polnts For Linss PA

B~

Step 1. Attack location Step 4. Downwind direction and distance
Step 2. Grid north line Step 5. Extended upwind intersection
Step 3. 2km circle point

Step 6. Tangent lines

Figure 2-7. Type B, Case b.



STEP 8
Example (Type B, Cass c)

NBC 3 Chemical Raport El-
A DO7 hmiard da-
D 1416602 ﬂ.:..ﬂ
F UC310080 to AL
UC3T0061 ast STEP 1 [

H MNarve, ¥V, Spray k.
PA UC31306B

UC303068

UC25B8059

UC305938

UC365939

uUC481014 -

PB Attack Area 2-4 Days
Hazard Area 1-2 Days

¥ 0147 Dagrass, STEP 3 Tkm
012 kmph UPWIND AND
ZA 216662 DOWNWIND TANGENTS
Z8 * Coordinate Points For
Line PA
Step 1. Attack area Step 4. Downwind distance
Step 2. 1km circles Step 5. Tangent lines

Step 3. Downwind direction lines

Figure 2-8. Type B, Case c.



Exasmpla (Typs B, Cass d] NBC 3 Chamical

napart
a 005
0D 2207307

F LE212295 est

H Merve, VW, Alrburst

PA 010 km

¥ 0105 Deg, 008 kemph

ZA 219452

I8 Radius of Attack Area 1 km, Type B
Cazn d

NOTE: Atteck srea radius depends on
maany of delivary.

HAZARD AREA

Step 1. Attack location
Step 2. 10km circle
Step 3. Attack area circle

Figure 2-9. Type B, Case d.



Exampls (Typa B, Casa d) (spaciall.

A 006
D 220730Z
F LB212295 to LB242235 Actual STEF ‘-11 HAZARD AREA

H Nerve, Parsistent, Spray BTEF 3
PA 010 km sTip 4 ATTACK AREA +
PB AA 24 days, HA 1-2 days

Y 07056 deg, 008 kmph
1A 219452
ZB Typa B, Caze d [special) 1

ETEF §

BTEF 3

HAZARD AREA .

NOTE: Figure above i nol to scala.

Step 1. Attack area (Start/end points)
Step 2. Start/end point 1 km circles
Step 3. Attack area

Step 4. Start/end point 10km circles
Step 5. Hazard area

Figure 2-10. Type B, Case d (Special).

Adjusted Hazard Prediction

Adjust hazard predictions when:
« Windspeed change of 10 kmph or more
« Wind speed increases from less than 10 kmph to more than 10kmph or the reverse.

. Change of air stability category (Type A attacks only)

. Downwind direction change of 30° or more.



Figure 2-11. Recalculation of downwind hazard area, Type A
attack, after change in downwind direction at Point B.

Persistency of Chemical Agents

Table 2-5 shows persistency of chemical agents for moderate contamination. As arule of thumb,
cooler conditions increase the persistency of chemical agents. Persistency triples as contamination
levels increase from moderate to heavy. Chemical agent persistency datain Table 2-5isfor
surface winds of 10 kmph and considers weathering only (without decon). For other surfaces use
the following multiplication factors for the times given: alkyd paint = 1.3, bare soil = 4.0. Agent
HL is not shown. To approximate HL, use GD persistency times. Concentrations of
contamination are considered to be heavy at (10 grams per square meter. One week is considered
to be 168 hours. One month (30 days) is equal to 720 hours.



I Table 2-5. Chemical Agent Persisiency in Hours on CARC

* Agant persistency tims is greater than 1.42
** Agent is in a frozen state and will not evaporate or decay
* e+ poent parsistoncy tima exceeds 2,000 hours

Painted Surfaces B
Temporature saicF' | e®** | ep*? KD’ ) ol
v F°
30 .22 ' 110.34 | 435.69 r aas
.20 4 ‘ 45.26 | 145.63 "
10 14 . 20.09 54.11 .- 2an
0 3z " 9.44 22.07 . are
10 5C 1.42 4,70 378 | 12 1776
20 68 | 0.71 2.45 464 | 623 8§34
20 8E .23 1.35 2.36 2.8 241
40 104 0.25 0.76 1.25 2 102
50 122 0.25 0.44 .70 1 44
56 £31 0.25 034 | 051 1 25
' For grassy tarvain rouitiply the number in the chart by 0.4
2 For grazey terrsin multipiy the number in tha chart by 1.75
3 For Sandy terrain multiply the number [ the chart by 4.5

The earliest an agent can be expected to arrive at alocation is determined by dividing the distance

Time of Arrival for Chemical Hazards

from the attack center by twice the wind speed. For example, if you are 10 kilometers from the
attack center and the wind speed is 5 kilometers per hour, the earliest the agent cloud would

arrive at your location would be one hour.

10 km + (2 x 5 kmph) = 1 hour

Collective Protection



Table 2-6 Types of collective-protection systems for
vehicles and fixed facilities.

conditions
System Description Justifying the Example Systems
Requirement
Series of individual * Clean working area |* [Infantry fighting
respiratory systems (or |subject to inadvertent |vehicles.
masks) serviced by a  |entry of contamination. |* Self-propelled
common filter, * High work rate, howitzers.
Ventilated- reduced breathing
faceplate resistence.
* Fregquent entry and
exit movements.
* Brief inside
ocoupation,
A collective NBC filter |+ Critical manual * Ajr defense.
and overpressure dexterity skills. * Communications.
system inside a = Limited entry and = Medical.
vehicle or shelter exit movermnents. = Patient evaluation
Overpressure = Langthy inside vehicles.
occupation. * Maintenance and
sUpply sites.
* Hest and relief,
Combination of * Flexibility. »  Armored fighting
overprassure and * Lenghty inside vehicles (tanks).
H'lrbrid ventilated-{acepiece occupation. # Helicopters.
systam. * Emergency entry *  Air defense.
and axit movements. »  Multiple launcher
rocket system,
Hybrid or overpressure |* Same as hybrnid. * Same as hybrid.
plus an environmental |[* Extreme climates.
control system. Other
categories may also
Total incorporate

environmental control;
for example, ventilated
facepiece and
microclimatic cooling.

T




Table 2-7. GPFU fielded systems.

Number of GPFUs/System System

MEO Tank

MGE0A1 Tank

MBOA2 Tank

MB0OA3 Tank

M7 28 Combat Engineer vehicle
M1 Tank

M1AT Tank

—t el el el el el el

SUPPORT KIT —p ccs$ Q. od CANISTER
y T R HERMETICALLY
SEALED
} DUCT gLower

LINER CONTAINER
Figure 2-8. Simplified collective-protection equipment.



Table 6-5. Entry process times.

1 MIN T MIN

Figure 2-12. Entry process times.



Table 2-13. Modular C?E' examples of application.

Ent-Up1 Tear-Down
System Personnel Time Personnel | Time
in MOPP4 | (min}) | in MOPP4 | (min)

Simplified Collective-Protection 2 a0? 2 103
Equipment M20
Maodular Collective-Protection 2 10* 2 5
Equipment
MS1 Shelter 5 30" 5 30

Only set-up time and not fully operational time.

Does not include time to seal a room when the liner is not used.
Based on disposing of the room liner in place.

Protective entrance only.

Site-prep and stake-down times not included.

[ R




Table 2-14. Collective-protection MOPP levels.

Soldiers Not in Collective

Soldiers in Collective Protection

Protection

MOPP Ventilated

Level MOPP Gear Facepiece Overpressure

Zero |Overgarment |carried |*Assume MOFPP s Assume MOPP zero.
Overboots carried | zero. sOveaerprassure off,
Mask & Hood |carried
Gloves carried

1 |Overgarment |worn |sAssume MOPP 1. |eAssume MOPP zero or

Overboots carried MOPP 1.

Mask & Hood |carried «Dverpressure on.

Gloves carried

2 |Overgarment |[worn |*Assume MOPP2. |smaintain MOPP zero or
Overboots waorn MOPP1.

Mask & Hood [carried sOverpressure on.

Gloves carried sEntry exit procedures not
required.

3 |Overgarment |[worn [eAssume MOPP3. |e#Maintain MOPP zero or
Overboots worn | *When mounted, MOPP1 unless interior is
Mask & Hood |worn |connect ventilated |contaminated.

Gloves carried | facepiece to mask. [*Overpressure on.
«Exit/entry precedures
required if an attack occurs.

4 |Overgarment |worn |#Assume MOPP3 |eMaintain MOPP zero or
Overboots wom |or MOPP4.* MOPP1 unless interior is
Mask & Hood |[worn [+*When mounted, contaminated.

Gloves worn |connect ventilated |«QOwverpressure on.

facepiece to mask.

sEntry/exit procedures
required if an attack occurs.

*  During an engagement, the commander may allow personnel protected from liquid
agents to operate temporarily without protective gloves. This option could slightly
increase the potential for casualties.

e
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CHAPTER 3

Protection and Decontamination

Table 3-1. Mission-oriented protective posture (MOPP) favels.

Meopp Levaln
- MOPP1 MOPP2 MOPP3I | MOPP4
Lro

Mask Corriad Carriod Corriad worn* Warn
Overgarment Avpilable |Womn* Wormn* worn* Wom
Chomical Protocliva |Cornod Warn®* worp**® Warmn®** Womn**
Undargarmant

Vinyl Ovarboot Available |Available |Worn Wom Warn
Gloveas Availebla |Carred Corfad Carriod Warn

*Theo jacket or hood can be left open for ventilation.

**The CPU is worn under the BDU {primaerily epplies to SOF, armor vehicle
crawman, and avintors),

Modification of standnrd MOPP lovola is authorized (for exampls, mask only or
mask ond gloves only),

Chemiceal protective helmot cover is put on helmet MOFP1 through MOPP4.

Individual Protective Equipment

The BDO/CPOG becomes unserviceable if it isripped, tom, or afastener is broken or missing; or if
petroleum, oils, or lubricants are spilled or splashed on the garment. Chemical protective glove set,
greenback vinyl overboot, and chemical protective footwear covers become unserviceable if ripped, tom,
punctured, cracked, or if the rubber becomes sticky. Serviceability tests for the chemical protective gloves
set. Fill each glove with air and submerge in water, checking for air leaks. Fill glove with water and check
for water leaks. Any leaks make the glove unserviceable. NOTE: See FM 3-4, Chapter 2, for detailed

information.

When the commander directs his unit to go from MOPP Zero to MOPP1, the chemical officer/NCO will
determine BDO/CPOG days of wear. Upon completion of the mission, the unit returns to MOPP Zero, and
overgarments are returned to their vapor-barrier bag. The chemical officer/NCO at company or battalion
level estimate the number of days of BDO/CPOG wear for his unit. Then uses the information on days of
overgarment wear as input for risk assessment.



Table 3-2. Minimum IPE protection capabilities.ltem

ltem Mot exposed 1o Exposed to
chemical agent | chemical sgent
Baottledress ovargarment *30 days 24 hours
Chemical protective avergarmeant *14 doys & hours
14/25-mil glowvo sat e 24 hours
Greon/black vinyl evarbaot " 24 hours
Chemicel protective lootwear covar e 24 hours
7-mil glova sot " & hours

* Timez begin when itam i removed from iis sealed vapor bag, and stops when sealed
beck inits vapor-bamior bag.

** Will protect sgainst liquid chemical agents and vapor hazard az long az they ramain
tarvicaabla.

Tha key 1o allectivensss at any time during weear is servicaabllity.

Wear time may be sxtended by the commandar when operationally necessary. Sea FM
34, Chapter 3, Chamical Vulnerability Assessment and force prolection for detailad
inlarmation,

Any cparational hazards may have o dagrading effest on protactive capabilitins {i.6.,
rivarcrossings, maving through swempy/wat araas, hoavy rain, oxcessive sweating by
scldiers, POL epills whila rafueling, manauver through areas where IPE is aasily tom or

rippad.

Table 3-3. BDO risk assessment.
Daye of waar Risk of injury
A0 Mogligible
=>a0 {spprox 5%:-1D)
»>45 lapprox 10%-10)
>60 110%-1D

Filter Exchange Criteria

Filter exchange criteriafor all NBC faltersin the inventory-from the mask filtersto the filters on the
simplified collective-protective equipment (SCPE)--are based on design, physical condition, climatic
conditions, and the possible agent that could be employed. The following paragraphs discuss peacetime,
transition-to-war, and wartime exchange criteria.

Peacetime

When assessing filter exchange criteria, consider several factors. Commanders and NBC personnel must
monitor replacement schedules for pieces of NBC equipment with filters. Peacetime exchange criteriafor
all filtersis based on the following conditions:

. Physical damage occurs.



. Immersion in water, or filters have become water logged by other means.
. High resistance to airflow is observed.

. Directed by higher headquarters.

. Listed asunserviceablein SB 3-30-2.

NOTE: When filtersarelisted asunserviceablein SB 3-30-2, they still can be used astraining filters.

Transition to War

Leaders consider NBC issues when preparing for deployment. As part of that process, commanders will
determine when their units should remove their training filters and replace them with filters from unit
contingency stocks. The commander's guidance should be reflected in an SOP or order. Factors for
consideration on whether to exchange filters include unit location, unit readiness/deployability alert status,
last time falters were exchanged, threat, time available, and stocks available. For example, aforward
deployed unit commander, based on an enemy chemical capability in the area of operation, directs by SOP
that his or her unit install its contingency set of filters. Alternatively, a CONUS-based unit commander
determines that the basis for installing contingency falters would occur upon an increase in unit alert status
for deployment to an areawith an NBC threat.



Table 3-4. Wartime Filter Exchange Criteria.
Climatle Catagory Hot
Cold Warm dry Hot
humid moderate (weeks) humid System
Filter {weoks) (waeks| (woaks)
sC-2/M13A2 52 52 a9 10 |+M4a0/M1T-5aries
«M10A1 canister 52 52 52 13 pralacliva mask
*M18 gos 52 as 26 4 sM24/M25
«M12ZA1 gas 82 33 256 4 proteclive mask
sM4B 52 52 |} 10 |+Filter comp of
gasfpaniculale M13 tank GPFU
*MCPE 52 a3 25 q sFixed site filler
pgas/particulata use in structure
#H5FC 52 38 26 4 and building
gasfpaniculate «M1AT task
+h23 gas 52 33 26 4 OVerpressurs
+MI10 gos 52 39 26 4 system
+C-22 R1 gas g2 52 62 13 *Modular colleclive
A — protaction
Climatic Dafinitions equipment
lative | ®Simplified
Category Mean temp IF] E:::,?d::‘, .:1;5] protection
oquipmeant
Cold, humid «<-15 <80 M20/m 28
Warm, moderato < 60 =70 +M51 sholter
Hot, dry <398 <27 slixed sito filter
Hot, humid =98 =76 +GPFU MAEG fixed
sile filver

Considerations commanders should use before initiating filter exchange include:
. Mission--What is the unit mission?

. Enemy--What is the current threat assessment with respect to use of NBC weapons? Is our unit
likely to encounter attack on arrival in the operational area?

. Terrain--Where should filters be exchanged: at home station, en route, or in the operational area?
Troop Preparation

Plan Ahead

. Check NBC defense guidance on OPLAN/OPORD; anticipate projected work requirementsin the
next 24-48 hours.

. Ensure serviceability or shortfalls of equipment through precombat inspections of NBC equipment.



. Know the most current weather data, particularly wind direction.
. Plan work/rest cycles appropriate to the environment and the mission.
. Ensure deployment and mounting of alarms.
. Use SOPsto reduce command, control, and communication tasks.
. Keep planssmple.
Think Teamwork
. Usemethods of individual identification (name tags, personal items).
. Encourage "small-talk" while in MOPP.
. Pair an experienced soldier with an inexperienced "buddy" whenever possible.

. Usethe buddy system to ensure that all members of the unit are regularly checked for signs of
stress and agent exposure.

Work Smart
. Providerelief from MOPPA4 as soon as the mission allows.
. Useworld/rest ratios, slow work rate, and minimize work intensity.
. Work in the shade whenever possible.
. Enforce command drinking to reduce dehydration and heat casualties.

REMEMBER--the most motivated soldiers and leaders arethe most likely to ignore their needsfor
food, water, and rest.

. Use collective protection as much as possible.

. Enforce good eating, drinking, and sleeping discipline.

. Rotate jobs and people during long shifts or periods of inactivity.

. Providerelief from extreme temperatures (hot or cold) as soon as possible.

. Remember that even short breaks from total encapsulation are effective in sustainment
performance.



« Augment units or divide work between two units.
. Schedule work for acooler time of day or at night.
MOPP Analysis
Use intelligence preparation of the battlefield (IPB) to determine--
. An estimate on how many enemy fire support systems are in range, where, and what they are.
. How to support probable enemy courses of action (COA).
. Enemy'sintent and capabilities.
. Enemy tactical doctrine.
. Anevauation of arms of operation and times of interest set by the commander.
. Terrain and weather.
. Threat integration (how the enemy will fight).
Prior planning based on information provided by the chemical officer will help the commander make
sound decisions. Regular updates need to be provided to the commander because of rapid changesin the
situation.

Using IPB, provide the commander and staff:

. Detailed information on enemy NBC capability based on the type of weapon systems that the
enemy has available at that period of interest.

. How the enemy would employ chemicals.

. Areasof likely employment based on threat employment doctrine.

. Detailed analysis of terrain and weather in the unit's AO during each period of interest.
. MOPP guidance for each period of interest.

. Templates of predicted fallout datathat are updated as conditions change.

. Alternative actions the commander can initiate prior to the time period in question to minimize
degradation of affected units.

. Continuous monitoring of S2 message and radio traffic for any NBC-related information that could
be important to the unit's mission.



MOPP System Flexibility

Flexibility isthe key to providing maximum protection with the lowest risk possible while still alowing
mission accomplishment. Commanders may place al or part of their unitsin different MOPP levels or
authorize variations within agiven MOPP level.

Soldiers may leave the overgarment jacket open at MOPP1, MOPP2, or MOPP3 allowing greater
ventilation. Soldiers may leave the hood open or rolled at MOPP3. The various configurations of the last
two MOPP |levels with the hood rolled or open are referred to as "M OPP open." Commanders decide
which of these variations to use based on the threat, temperature, and unit work intensity.

Units may be granted the flexibility to raise or lower their protective posture from that recommended by
higher headquarters. This may be done down to platoon level and by an element that finds itself isolated. If
higher headquarters specifically denies this flexibility, then protective postures may only be raised, not
lowered.

WARNING

Do not use mask-only when blister or persistent nerve agents ar e present.

M anaging Perfor mance Problems

. heat stress . reduced ability to see and hear

« hunger . increased feelings of isolation end confusion
. thirst . frustration and claustrophobia or panic

. discomfort . degraded alertness and attention

. performance degradation

Physiological factors during sustained periods of MOPP are:

Table 3-5 provides examples that can be used as a guide in estimating the work



Table 3-5, Work intensities of military tasks.

Work intenelly
In MOPP Activity Work intansity In MOPPZ—MOPP4

Zero—MOPP

+Lying on graund
#Standing in foxhaola
Vory fight  [=Sitling in truck Vary Hight
sGuard duty
«Deaving truek

«Claaning nlle

+Walking, hard
surface/1mls, no load

Light sWelking, hard Light
sutlacefim/fs, 20 kg lood

shdonual of arms

*Walking, hord surlace/1
mfs, 30 kg load

«Walking, looso sand]1
my3,no load

*Walking, hard surface- Modarate

1,56 mfs, no load
vCelisthonlcs

»Walking, hard

Moderate | rfacel1.56 mis, 20 kg
Terad
sScouiling patral Hoawy
sFick ond shovel
«Crawling, full pack
+DQigging loxholes
+Fiald ngsoulis
«Walking, hard The work Intonsity categorias of
surlacef/1.56 mfs, 30 kg |this teble ara basad an matabalic
lood expendituras.
«Walking, biord surfaco!2.0
m/fs, no lood Vory light= 105 1o 175 watis
sEmplacement digging Light=172 10 325 walts
«Walking, hard Moderete =325 to S00 watts
Heowvy surfacof2.25 mfa, no Haavy =500+ walts
load Moderate=325 to 500 watts

«Walking, lcos= sand/1,.56 |Heovy =500+ watls

mfz, no load
Tha weight of the chorpical
pretoctive ovorboots is o pamary
contributar 1o incroased wark
intanzity in MOFP,

The following tables will provide information necessary to calculate recommended work/rest cycles, water
reguirements, maximum work times and recovery times.



Table 3-6. Number of minutes of work per hour in
work/rest cycle [daylight operations).

MOPP Zero MOPP4 + MOPP4 + BDU
Underwear
weeT| Talve|l L M| H|VL]| L | M| H|[VL|L|M
78 | 82 ML | 25 awo|l10] s 25| 10| 5
g0 | B4 40 | 25 25 | 10 20 | 10
82 | 87 35 | 20 20| s 15
g4 | 89 NL | 30 | 20
86 | 91 a0 | 20 | NL ML
ML
g8 | 94 20 | 15
na na
30 96 20 ) 10
nAa
92 |98 10 | 10 na | na na
94 (100 20] 10|10
as (102 10
98 105 no na na na na
100 (107 na
KEY TO TABLE: INSTRUCTIONS AND NOTES:

WEBGT - Wat Bulb Globe
Temporalure (°F)

Ta - Ambiont Tamparotura
{Dry Bulb - *F)

VL - Very Light Work
Intansity

L - Light Wark Inlensity

M - Moderate Work
Intensity

H - Heavy Work Intensity

BDU - Battle Dress Uniferm

ML - Mo Limit (Conlinuous
Work Possible)

na - Waork/Rast Cyele Not
Feasible {Ses Maximum
Work Time in Tablo 3-8}

This 1able provides, for four laveols of wark
intensity {ses Table 3-5), the number of minutes
of work per hour in workfrest schedules toilored
to the conditions spocified. The remainder of
each hour should ba spent in rest. This table
was preparad using the prediction copability of
the USARIEM Heat Strain Model. Assumptions
used in generating this table include: 1) troops
fully hydrated, rested, and acclimated; 2) 50%
relative humidity; 3) windspeed = 2m/s; 4)
cloar skies; 5) heat casualiies <5%. This guide
should not be used o5 a substitute Tor common
sense or experiance. Individule requirements
may very greally. The oppesrance of hont
cosualties is avidanca 1hot tha selocted
woark/rest schedule is inappropriata for the
conditions. USARIEM 1/11/91




Table 3-7. Water requiremants far work/rast cycles
fqithr} (daylight operations),

MOPP Zero 3:‘1‘;'::!; FMOPP4 + EDU
woacT|To VL] L [ M| H|[ve[L [m[H|[vw]L[m]H
78 |82 |os[10|1w5[10]1010[1.0]30]1.0[10]10] 1.0
go |84 |os|10]1e|i0]10]10]0 ro|1.0]1.0
az | a7 |1o|ro|re|r0o[10]10]10 10|10
ga |29 1010|1010} 1.0 1.0
gs |91 [10|10][10]10]10 1.0
as |94 |1.0|1.5]1.0[10]15 1.5
%0 |96 |10]1.5[1.0]10|15 na | 1.5 ne
52 |98 [10]|1.5[10]1.0[ 5 1.5 e
94 Jwo[1015]|15|10]1s]|™ | "™ 15|
a6 [103]1.0[1.5
98 |105]1,5 I . -

100 [107| o | ™
KEV TO TABLE: INSTRUCTIONS AND NOTES:

WBGT - Waot Bulb Glaba
Temperature (*F)

Ta - Ambient Tempetoturo
{Dry Bulb = *F)

VL - Very Light Wark
Intensity

L - Light Woik Intensity

M - Modaroie Wark
Intensily

H - Heavy Work Intensity

BD - Batile Dress Unilorm

NL - No Limit (Continuous
Whork Possible)

na - Work/Rest Cyola Not
Feasible (See Waoler
Requiremenis in Toble
e H

USARIEM 1711191

Waler requiremonts lisicd oro for both Lhe
wotk/rost schodules specilied in Tablo 3-5 for
support of suctained work, ond work times
unrostricted by thormal siress {unshaded
bloeke}, ond werk timag unsostielod by thermal
atrogs, Work intansitios may be astimated using
Tabla 2-1. Drinking should ba divided over
coursg af sach hour o raploce watar ns it i3 lost
to swoal. Tho tebla was preparad using
prediction copobilities of the USARIEM Heat
Strein Model; assumptiong used In generating
aslimates include 1] troops lully hydrated,
rastad, ond peclimatad; 2) S0% rolative
humidity: 3] windspeed 2mifs; 4} cleor skins;5)
heal casuallias < 5%. This guidonen is not o
substitule for comman sense or axpedance;
appapranco of heat casunliins is evidence thot
sofo yrork [imlls | =5% casuslties) have baen
excoeded,




Table 3-8. Maximum work times {minutes)
{daylight operations).

MOPP Zero Hashinid MOFP4 +BDU
WEBGT| To [VL| L M| H|VL|L|[M{BH|VL{L | M|H
78 | 8z ML | 85 177| 50 | 32 155 49 | 32
80 | 84 157 ]| 61 142| 49 | 3z 131| 48 | a2
gz | 87 114| 56 115 47 | 31 110| 46 | 30
a4 | 89 nL |99 | 53 104| 45 | 30 100| 45 | 30
86 | 91 ML g7 |so| M| o5 | 44|23 [ NL|9a| 44|20
88 | 94 74 | 45 g5 | 42| 28] -|83| 42| 27
50 | 96 67 | 43 79| 41| 27 78 | 41 | 27
92 | ag 60 | 40 75 | 40 | 28 74 | 40 | 26
54 {100 193 | 85 | a7 70|39 | 25 70|38 25
98 (103 101| 48 | 23 |202| 65 | 37 | 22 |194] 65 | 37 | 22
g8 |105 2 | 44 | 31 [141| 62 | a6 | 22 |[140] 62 | 38 | 22
100 |107|261| 70| 41 { 28 |118| 59 [ 3s | 21 [118| 50 | a5 | 21

KEY TO TABLE:

WBGT - Wot Bulb Globe
Tomperolurae {*F)

T - Ambient Temporaiure

(Dry Bulb - °F)
VL - Vary Light Wark
Intensity

L - Light Work Intonsity

M - Modorate Work
Intensity

H - Haawvy Work Intensity
BOU - Battlo Dress Uniform
ML - No Limit |Continuous
Work Possiliie)
USARIEM 1/11/91

INSTRUCTIONS AND MOTES:

This tabla providas for four levals of work
intensity {seo Toble 3-8}, the maximum numbar
of minutes work con b sustained in a single
work period without exceading o greatar than
5% risk of hant cousunlties, This tebls was
prepared using the prediction capobility of the
USARIEM Heat Slain Modal, Assumptions usod
in genarating this table includa 1) all 1roops fully
hydrated, rested, and acelimatized; 2} 50%6
relative humidity; 3} windspeed = 2mfs) 4)
clear skizs. 1tha guidance shoufd not ho used os
a subslituln for commaon sanse ar exparcnca,
Individual rauirements may very graally. The
appearance of heot casualties is ovidence that
the solo limits of work tima hova bean reachad,




Table 3-9. Walter raguirements for maximum work times (gt/hr)
{daylight operations).

MOPP4 +
MOPP Zero Underwear MOPP4 = EDU

WBGT | Ta [ VL| L I M| H|VL| L | M]|H]|VL|L|M]|H

78 |82 | 5 (10|15 )|20|10|V5|20]|20]|1.0]|1.5]|20]2.0

HD 34 .5 1 -n 1 1-5 z.n 1 .u 1 15 2-0 2&0 1 -ﬂ 1 iE EJJ 2+ﬂ
a2 | E7 1010151201100 1.5(20(20(1.011.5 (2020

B4 | B9 |10|10|15|20|1.0|15(20|20|1.0|15|20]2.0
86 |, 1ol 1s|201 011520201020 20| 2.0
88 |94 |10|15|20|20(|1.5)|20|20|20(1.5|20]| 2020
80 |96 |10|15|20|20|15)20|20|20(|1.5|2.0]|20]|20
82 |98 1015|2020 |1.5]20|20|20](1.5|2.0]2.0]|2.0

94 [100|1.0(1.5(|20|20|15|20|20]|20|15|20]|20]20

96 (13|10 |15|)20(20|1.5|20|20(|20(|15|20|20]2.0

88 |1w05|1.5|20(20|20(|20]|20]|20(|20]|20]|2.0]|20]2.0
100 10715202020 |20|20]|20)|2.0|20]|20])|20]|2.0

KEY TOD TABLE: INSTRUCTIONS AND NOTES:

WHGT - Wet Bulb Glaba Amaunis listed are required to suppor
Temperature {"F) maximum wark fimeas in Table 3-8; ssiimate

To - Ambient Temperature  |work intensiliss using Table 3-5. Drinking should
{Dry Bulb « *F) be divided over course of each hour, Il water

VL - Very Light Work requiroment is 2.0, sweal loss is greater thon
Intensity maximum waoter absarption during on hour, and

L - Light Work Intensity troops will become increasingly dehydrated
= Moderate Wark regardiess of emount drunk; lsaders should plan
Intensity lor an extanded rest and rehydrotion parod at

H - Hoavy Wark Intansity work complation, The toble was prepared using
DU - Ballle Dress Unilorm  |prediclion copability el the USARIEM Heal
SARIEM 111191 Stroin Madel; assumptions used in generating

aslimates include 1) troops fully hydratad,

melad, ond acclimatized; 2) 5056 rafnilve
humidity; 3) windspoed = 2 m/fs: 4) cloar skles;

5) hoot cosuslties <5%. This guidance is not &

substiwte for common sense or expariance;

oppooronce of haot cosualtios is evidenca that
sole work limits [<5% cpsuolties) hove been
exceedad.




Table 3-70. Recovery time estimates after maximum work
fhours of rest in the shade).

WBGT Ta “;SP MOPP4
60 68 0.25 1.0
68 75 0.25 1.0
72 82 0.5 1.5
74 g4 0.5 1.5
76 86 0.5 2.0
78 B8 0.5 2.0
BO N 0.5 3.0
B2 a3 0.5 4.0
B4 a5 0.5 6.0
86 87 1.0 15.0
B8 100 1.0
a0 102 1.0
g2 104 1.5
94 106 2.0 NCP
96 109 8.0
g8 111
100 112 NCP

KEY TO TABLE:

WEGT - Wat Bulb Globe Temperature [*F)
As Maasurad in shade (f Only Full Sun
WBGT ls Available, Subtroct 5°F WBGT
Balore Using This Table)

Ta - Ambient Temperatura (Dry Bulb -*F)
MOPP Zero - Battle Drass Uniferm Only
MOPP4 - Battlo Dress Overgarment ond
Maosk (Closed)

NCP - No Cooling Possible Under These
Conditions - Seek Cooler Location andfor
Remove BDO

NOTES AND INSTRUCTIONS:

Thig teble providas the number of houra
test in tho shads thoat should be required
after working 1the maximum work times
spacified in Table 3-8 ar 3-13. This tabls
was prepared using tha cooling capacity
aquations of the USARIEM Heat Strain
Model. Assumptions used in ganarating
this tabla include 1) troops fully hydrated
and acclimatized; 2} 50% relative
hurmidity: 3) windspeed = Zmi/s; 4} no
solar load; 5} recovery of normal body
temperature. This guidance should not be
used as a substituta for common San5a
or expenence. Individual requirornents
may vary graatly.

USARIEM 1/11/91




Tabla 3-11. Number of minutes of work per hour in work/rast
cycla (night operations).

L - Light Work Intensity

M - Moderate YWark
Intensity

H - Hoavy Work Intensity

BDLU - Battle Dress Unilorm

ML - Ho Limit {Continuous

Wark Possiblel

na - Waorki/Rast Cycle Nat

Feasible (Seo Maximum

Wark Time in Table 3-13]

MOPP4 +
MOPP Zero Underwear MOPP4 + BDU
WEBGT| Ta |VL| L | M| H |(VL| L | M| H|VL|L | M|H
60 | 68 40 ao | 20 25 | 15
66 | 75 40 25 | 15 25 | 15
72 | 82 as NL| 20 | 15 NL | 20| 10
ML
78 | 88 3o 15| 10 15| 10
go | 9 25 15| S 15
B2 |93 | mL | HL 25 | gL |0 (10| 5 gLl 2510
g4 | 9% 40 | 25 25 | 10 20| 8
as | 97 as | 20 15| 5 10
as |100 ao | 20
5 s 5 na na | ™
9 102 2 1 na | na na
92 |104 20 | 15
94 |106 15 | 10
KEY TO TABLE: INSTRUCTIONS AND NOTES:
WEBGT - Wet Bulb Globe This table provides, for four lavels of work
Tomparatura {*F) intonsity {soe Table 3-5), the number of minutes
Ta - Ambient Temperature  |[of work per hour in work/rest schodules tailored
{Dry Bulb - *F) to the conditions specified. The remainder of
VL - Veory Light Work soch hour should be spent in rest. This table
Intensity was propaired using the prediction cepability of

the USARIEM Hent Strain Model, Assumptions
used in generating 1his tabla includa: 1) troops
fully hydrated, rested, and acclimated; 2) S0%
relative humidity; 3] windspeed = 2m/s; 4)
clear skies; S) heat cosuallies <5%. This guide
should not be used as a substitute for common
sense of experience. Individual requiremanis
may very greatly. The appearance of heat
casunllies is evidenca that tha selacted
work/rest schedule is inappropriate for the

condilions, USARIEM 1/11/M7




Table 3-12. Waler requirements for work/rest cycles qt/hrl
fnight operations).

WEGT - Wet Bulb Globe
Temperalura {*F)
Ta - Ambiant Temperalura

{Dry Bulb - *F)
VL - Vary Light Waork
Intensity

L - Light Wark Intensity

M - Maderate Waork
Intansity

H - Heavy Work Intensity
BDU - Bottle Dross Uniform
ML - Mo Limit {Continuaus
Work Possibla)

na - Waork/Rost Cycle Not
Foasibla {Seo Maximum
Wark Time in Table 3-13)
USARIEM 1/10/31

MOPP Zero mgpuf:':r MOPP4 + BOU
weaT| Ta VL[| L [M [ v L [m]lu|{v|L|[m]|H
g0 | 68 |0.25]|0.25/ 0.5 [1.0]0.25] 1.0 [ 1.0 1.00.25]1..0] 1.0 [ 1.0
66 | 75 |o.2s|o.25/1.0[1.0[05]10]10[1.0[05]10]| 10|10
72 | 82 |0.25] 05 [1.0][10]0s|10[10]10|05[10]10][ 10
78 | 88 |o.2sl 05 10|10 10[15]|10]10|10}15]1.0[1.0
g0 |91 |os]1ol18][1.0|10f1.8]10]10]10]1.5]10]1.0
g2 |93 |os|10|15]|10|10f10]|10|10|1.0|10[10]10
g4 |as|os|1.0|10]1.0|10]|10]10 10|1.0] 1.0
) 87 108 | 1.0 (10110010110 1.0 1.011.0
88 |100| 05| 10|10][1.0]|1.0 1.0
g0 [102]10]10]10|10]10] | .0 10| |na|™
a2 |10a|1.0[15]10]|1.0[ 15 1.5
as |108|1.0]1.5[1.0[10][15 1.5
KEY TO TABLE: INSTRUCTIONS AND NOTES:

Amounts listed are raguired to support work/rost
schedules in Tobla 3-11; drinking should be
divided avar coursa of each hour to replace
watar as it is lost to sweat. Use Table 3-14 1o
determine water required to support maximum
work 1imes shown in Table 3-13, Tho tabla was
prepared using prediclion copabilities of the
USARIEM Heot Strain Model; nssumptions used
in generating estimates include 1) troop fully
hydrated, rested, and acclimatized; 2) 50%
relative humidity; 3] windspoed = 2 mfs; 4] na
solar lood; 5) heat casualties <5%. This
guidance is not a substitute for common sense
or experience;appearance of heat casualties is
ovidence 1that safe work limits { <5% casuoltios)
have boan exceeded (that tho selected
wotkfrest eycle andfor water guidance is

inappropriote for the conditions).




Table 3-13. Maximum work times fminutes) (night operations).

MOPP4 +
MOPP Zero Underwear MOFP4 + BDU
WBGT| Ta | VL | L M H(|VL] L M H|VL| L M H
&0 68 188 76 | 42 731 44
68 75 1149 86 | 39 64 | 28
72 B2 an NL | 58 | 35 NL | 57 | 36
78 88 M T2 53 | 34 52| 33
80 21 64 EQ | 32 50 | 32
g2 93 | ML | ML 60 | L |206| 49 | 32 | yL | 16B| 48 | 31
84 a5 139| 55 144] 47 | 133 47 | 30
86 av 107 | 51 121 46 | 20 115] 45 | 29
g8 (100 82 | 46 100 | 44 | 28 97 | 43 | 28
ag [ 102 71 | 42 91 | 42 | 27 89 | 42 | 27
82 (104 63 | 39 B3| 41 | 26 82 | 41 | 26
a4 | 106 85 | 36 77140 | 25 T6 | 40 | 25
KEY TO TABLE: INSTRUCTIONS AND NOTES:
WEGT - Wat Bulb Globe This table provides Tar Tour {evels of wark
Temperature (°F) inlensity {se Teble 3-5}, the maximum number
Ta - Ambisnt Temperatura of minutes of wark that can ba sustainoed in o
{Dry Bulb - °F) singla work period without excesding a graater
VL - Vory Light Wark than 5% risk of hest casunlties. This table was
Intensity prepared using Lthe predigtion capability of tha
L - Light Wark Intensity USARIEM Haaol Strain Model. Assumptions used
M - Moderate Work in genarating this table include 1) all troops fully
Intensity hydrated, resind, and acclimatized; 2) 50%
H - Heavy Wark Intensity relative humidity; 3) windspeed = 2 mfs; 4) no
BDU - Battle Dress Uniform  [solar load. The guidance should not ba used as a
ML - Mo Limit (Continuous gubstituta for common sanso or axpononce.
Woark Possible) Individual requirements may vary greathy., The
USARIEM 1710/91 appearance of heat casualties is evidance thot
the sofe limits of work time have been raoched.




Table 3-14. Water requirements for maximum timas (gt/hr)

(night operations).
MOPP Zero :ﬂ?’f:_: MOPP4 + BDU
weeT | Talve L im[u vl m] v L |m|n
60 | 68 |0.25]0.25|0.5| 1.0 |0.25| 1.0/ 1.5 | 2.0 [0.25{ 1.0 1.5| 2.0
66 | 75 |0.25]0.25/1.0|1.5| 0.5 |1.0|2.0|20[05|1.0|2.0]20
72 182 02505 |1.0]1.5|05|1.0[20!20[05]1.0|20]|20
78 |88 |0.25 05 10|15 1.0[1.5|20|20]10]1.5]20]20
80 |91]05]10|15|20|10/15|20/20]1.0[15]20]20
82 |93lo0s |10 15l20|/10/15/20|20[10/15[20]20
g4 | 95|05 1.0 1.5/20(10|15|20|20|1.0[1.5/20]20
86 |97 | 05 10/15|20(1.0[1.5]20[20[1.0]|1.5|20(20
88 1100/ 0.5 |1.0/1.5]|20|1.0|20|20[20]1.0]{20|20]20
20 |102] 1011.0|20].20|10[20[20[20[1.0|20][20]20
92 |10a| 10| 1.5|20]20]/1.5]20[20[20[1.5|20]|20]20
94 |108| 1.0 |1.5|20]20|15|20[20[20[1.5|20][20]20

KEY TO TABLE:

WBGT - Wet Bulb Globe
Temperature (°F)

Ta - Ambient Temperature
{Dry Bulb - *F}

VL - Very Light Work
Intensity

L - Light Work Intensity

M - Moderate Work

Intensity

H - Heavy Work Intensity

BDU - Battle Dress Uniform

ML - No Limit {Continuous

Waork Possible)

USARIEM 1/10/91

INSTRUCTIONS AND NOTES:

Amounts listed ars required to support
maximum work times in Table 3-13; drinking
should be divided over course of sach hour. If
water requirement is 2.0, swaat loss is greater
than maximum water absorption during an
hour, and troops will bacome increasingly
dehydrated regardless of amount drunk; leaders
should plan for an extended rest and
rehydration period at work completion (see
Table 3-10). This table was prepared using
prediction capability of the USARIEM Heat
Strain Model; assumptions used in generating
estimates include 1) troops fully hydrated,
rested, and acclimatized; 2) 50% relative
humidity; 3) windspeed = 2 m/s; 4) no solar
load; 5) heat casualties <%5%. This guidance is
not & substitute for common sense or
experiance; appearance of heat casualties is
evidence that safe work limits (casualties) have
been exceaded.




Table 3-15. Wind speed effects on arrival time of chemical
agents.
Wind spead Time belore agent maches Distence batweaan unit and
Ikmph} tinit location (veconds) datactors |materg)
5 108 150
10 54 150
15 36 150
20 27 150
25 22 150

Table 3-16. Detectors required for differant size unit fronts.

Unit front size (in meters)

Number of datector units

1—3%

37372

373708

703—1,044

1,045—1,280

Ml ] —

Table 3-17. MBA1 alarm battery life.

Average air temperature

Maximum numbaer af 12-hour missions

°F "c EB501/U BAJS17/U
120-90 50-32 14 6

80 27 12 8

70 21 12 B

60 15 10 S

50 10 9 3

40 4 8 2

32 0 & 1

20 -4 LY 1

10 -13 3

a R <ot
-10 to -40 -22 1o -40 1

MOTE: If battery {ails or you have no battedes, rafer to TM 3-251-BD for a Tield axpedient
meathad of powering tha alarm.




[ g e

Figure 3-1. Fixed emplacement of MB8AT alarms.
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Figure 3-1. Fixed emplacement of M8AT alarms.

CAM

There are eight bar indicators: one to three bars = low vapor hazard, four to six bars = low vapor hazard,
four to six bars = high vapor hazard, and seven to eight bars = very high levels of vapor hazard.

Fabie 3-18. Cormmon Inferferents for the CAMVY

Interferant G bar responsa H bar reaponse
[M25BA1 decon kit High
M280 DKIE High
D52 Low
Insact repellant Low-Vary high
Eroko fluid High-Vary high Vary high
Claanar, genearal purpose High
Burning korosgnae High
Breath mints i High
Gasoline vapor r Low Lew
Burning grass Law-High Low
Burning gas Low

Unmasking Procedures
Without detection equipment

1. In ashady area, have one or two soldiers take a deep breath, hold it, and break their mask seals for 15
seconds with their eyes open.

2. Have them clear and reseal masks. Observe them for 10 minutes for symptoms.

3. If no symptoms appear, have the same soldiers break their mask seals, take two or three breaths, clear
and reseal their masks. Observe them for 10 minutes for symptoms.

4. If no symptoms appear have the same soldiers unmask for 5 minutes and then remask. If no symptoms
appear in 10 minutes, it is safe to give the all clear signal and unmask.

5. Continue to observe the soldiers in ease delayed symptoms devel op.

With M256 or M256A1 Detector Kit



1. Test with the detector kit.

2. If the test is negative, have one or two soldiers move to a shady areaif possible, and unmask for 5
minutes. Have the soldiers remask. Observe them for 10 minutes for symptoms.

3. If no symptoms appear, it is safe to give the all clear signal and unmask. The senior leader present may
ask higher headquarters for permission.

4. Continue to watch soldiers for possible delayed symptoms.

Using Estimated Wait Times Before Executing Open/Unmasking Time
Tables

NOTE: All tablesare ICT 5risk level (Incapacitating dosage of vapor sufficient to disable 5% of
exposed soldiers).

Formula Procedure
a. Variables
P = Percent of worst case time remaining
O = Original worst case time from table
N = New worst case time from table
T = Time between original estimate and weather change
U = Updated worst case time
b. Procedure.
Read O directly from table

Weather change:



P =(O-T)/O
U=PxN

Wealher changes again:

Sct O=U
Scl T=umc simce last weather change

Repeat as required

Table 3-19. Estimated worst case MOPP opsn times.

Agont: GAIGF
Terrain: Sand
The numnbare in the chart rapresont houre,

WE;iqspF;: ed Stobility Temperaturn [°F)
BEDO | 60 | 70 ) 80 | S0 | 100|130 120

Unstobla G0+ 53 |23 120 |13 |10 g S

0-10 Neulral 60+ |60+ | 45 | 28 |18 ] 13 | B 5
Stoblo 60+|60+|SE |G |23 |15 | 10| 8

Unatoble 2] 8 5 3 3 2 2| 2

11-24 MNeutral 20113 | 8 | 55| 3| 2]2
Slnblo a0 1 13 g g 5 3 2 2

> =25 Neutral 2 2 2 2 2 2 2 2

NOTES:

1. Waorsl casa MOFP opan time—ifarmation in tha 1able indicslas Lha time far GASGFE 1o
woather balow B pereant néfdence ol incapacitation dun 10 vapor-on-tkin offacie. OO
NOT QPEN MOPP WITHOUT FOLLOWING MOPP OPENING PROCEDURES]

2, Opcning the MOPP suil—unzip andfor unsnap MOFPP clathing: do not remove.

A. When the actue! temperatusc is balween two listed temperatures, enter the Tabln
with Ltho lower tempersture, To get Hmos lor graee berrsin, multiply nuznbere in tho chan
by 0.4, DO NOT INTERFOLATEI

4. Saz FM 3-8 far definition al stability cotegaries,




Table 3-20. Fstimated worst case unmasking times.

Agont: GAIGF
Terrain: Sand
The numnbers in the chort represant hours,

Temperatura [*F)
m;‘:ﬂiﬁ ed Stability P
g0 | 60 70 | 80 | 90 |100|1710 {120
Unstabla EO+ |60+ |EBO+| 85 | A5 | 25 | 1B | 12
0.10 Keutral ED+ |60+ (B0 + |60+ 4% | 30 | 20 | 12

Stabile GO+ |60+ |60+ |60+ | 55 | 35 | 23 | 16

Unstoble G0+ |60+ |60+ | 38 | 23 | 15 | 10 3

11-24 Neutral 60+ |60+ |60+ | 43 | 2B | 18 | 13 | 10

Stable G0+ |60+ {60+ | 45 | 30 | 20 | 13 | 10

>=25 Meutrol 60+ |60+| 35 | 23 |15{ 10| 8 5
MOTES:

1. Worst casa MOPP opon ime—informatian in tha tabla indicates the tima lor GAFGF to
wesalher balow & parcent incidence of Incapacitation dus to vapor-on-skin effacts. DO
NOT OPEN MOPP WITHOUT FOLLOWING MOPP OPENING PROCEDURESI

2. Cpening the MOPP suit—unzip ond/or unsnsp MOPP clalhing: do not ramave.

4, When tha actusl temperatire iz belween two listed tomperatures, enter tha table
with the lower tempersture. To gel imes lor grass terrsin, mudtiply numbers in the chart
by 0.4. DO NOT INTENFOLATE!

4. Sea FM 3.6 for defination of stahilily catogaorias.




Table 3-21. Estimated worst case MOPP open unmasking
times.

Agent: GAIGF
Terrain: CARC
The numnbers in the chart represent hours.

uﬁ,::.ﬂspl:r&d Stability Temperature (°F)
50 | 60 | 70 | 80 | 90 |100]110[120
Unsteble  |1.2510.75|0.50]0.25/0.250.25]0.25|0.25
oo | Neuwsl |1.50| 1.00.500.50[0.250.250.25]0.25
swble  |1.50] 1.0 |0.50]0.50(0.25]0.25(0.25]0.25
‘Unstable  |0.75]0.50|0.25|0.250.25|0.25|0.25/0.25
1 1.24 Neutral _[0.750.50]0.25[0.25]0.25/0.250.25|0.25
Stable 1.0 |0.50]0.50|0.25]0.25|0.25]0.25]0.25
> =25 Mewtral  |0.50]0.50/0.25]0.25|0.25/0.25(0.25]0.25
HNOTES: o - o -

1, Waorst case MOPP opendunmasking time—infermation in the table indicates the time
for GAJGF 1o waather belaw 5 percent incidenca of incapacitation dus to vapor-on-skin
grd inhalation. DD NOT OPEN MOPP WITHOUT FOLLOWING MOFPP QFENING
PROCEDURES! DO NOT UNMASK WITHOUT FOLLOWING UNMASKING PROCEDURES
2. Opening the MOPP suitl—unzip andfor unsnap MOPP clothing; do not remova.
A, When the actual temperalure iz batwean two listed temperatures, enter the table
with the lower temperature, To get times for grass tarrain, mulliply numbers in the chart
by 0.4, DO NOT INTERFOLATE!
4. I soldiers are working on vehicles, osvoid skin contact with the vehicla,
5. Seo FM 3-6 for definition of stability calegories.
6, For planning, answe the lollowing steps are taken:

s. Pemowe as much aarth and debris as posxibla from the CARC painted surface and
conduct operatar spraydown,

b. Above times nre eslimated weatlhering times for CARC painted surfaces; canfinae
contamination-free status by using detection devices before MOFPP reduction,

c. If passible, move uncontaminated equipment from the contaminated ares.

d. Anyihing not painted with CARC {such as concrete, plastics, and weapons) must
be individually checked for contaminatian,




Fable 3-22, Estimated worst case MOPP open times.

Ageni: HD
Terrain: Sand
The numnbers in the chart represent hours.

Mﬁiﬁ,ﬁ ed Stability Temperaturs [(°F}
50 | 60 | 70 | 80 | 90 |100{ 110120
Unstable 60+ |60+ |60+ [60+) 48 | 32 | 23 | 15
0-10 MNoutral 60+ |60+ |60+ |60+ |60+ | 43 | 28 | 20
Stable 60 + |60+ |60+ |60+ |60+ | 58 | 38 | 25
Unstoble 60+|60+| 43 | 28 | 18 | 13 | 8 5
11.24 Neutral 60+ |60+ |60+ 38 | 25 18| 10| B
Stoble EO+ (60+ |60+ | 40 | 2B | 1B |13 | B
> =25 Neutral 33 |20 |13 | 8 5 = 3 3
NOTES:

1. Worst cesa MOPP open Ume—inlormation in the tabla indicater tha time for HD 1o
weather below 5 percent incidance of incapacitation due to vapor-on-skin effacts. To got
times for grass terrain, multiply numbers in the chart by 0.4. DO NOT QPEN MOPP
WITHOUT FOLLOWING MOPP OPENING PROCEDURES!

2. Opening the MOPP suit—unzip and/or unsnap MOPP clathing: do not remove.

3. When the actual temperatura is batween two listed lemperatures, enler the table
with tha lower tampersture. DO NOT INTERPOLATE!

4. Sea FM 3G lor definition of stability calegaries.

L2




Table 3-23. Estimataed worst case unmasking times.

Agani: HD
Terrain: Sand
The numnbaers in the chart represent hours.

m,;;ﬂ iFI,_I“d Stability Temperature (°F}
S0 | 60 | 70 | 80 | 90 {100 110|120
Unsteble |60+ |60+ |60+ |60+ | 53 | 35 | 23 | 18
0-10 Neutral 60+ |60+ |60+ |60+ |60+ | 48 | 33 | 23
Stablae 60+ |60+ |60+ |60+ |60+ |60+ | 45 | 28
Unstable 60+ | 60 | 5B |38 | 25 |15 | 10| &8
11-24 Neutral 60+ |60+ |60+ | S50 | 33 | 23 | 15| 10
Stable 60+ |60+ |60+ 53 | 35 | 23 | 15 | 10
> m25 Neutrel 2|33 | 2013 | B 5 5| 3

NOTES:

1. Worsl case wnmasking lime—information in tha 1abla indicatex the 1ime for HD to
weather below 5 percant [ncidence of incapacitation dua to inhalation. To get timas for
graxz lerrain, multiply numbers in the chart by 0.4, DO NOT UNMASK WITHOUT
FOLLOWING UNMASKING PROCEDUREST

2. VWhen the actusl temperature is batwean two listed temperatures, entar the table
with tha lower temparsturs, TDO NOT INTERPOLATEL

3. 5See FM 3:-6 for delinition of stability categorion.




Table 3-24. Estimated worst case
MOPP open/unimasking times.

Ageni: HD
Tamain: CARC
The numnbers in the chart represent hours.

M:;:::“F;ilnud Stability Temperatura |*F)
g0 | 60 | 70 | 80 | 90 |10D 110|120
Unstable i1 7 5 3 2 2 1 1
0-10 Neutral 12 B 5 4 2 2 1 1
Stable 13 ] 5 i 2 2 1 i
Unstabla 5 3 2 2 1 1 1
11-24 MNeutral 8 5 3 2 2 1 1 1
Stabla g s 3 2 2 1 1 1
> =25 Meautral 5 a 2 1 1 1 1
NOTES:

1. Worst casa MOPP openfunmasking tima—inlormation in the 1abls indicetes the time
for HD 1o weather below 5 percent incidence of incapacitation due to vapor-on-skin and
inhalation. DO NOT OPEN MOPP WITHOUT FOLLOWING MOPP CPENING PROCEDURES!
DO NOT UNMASK WITHOUT FOLLOWING UNMASKING PROCEDURES]
2. Opening the MOPP suit—unzip andfor unsnap MOPP clothing; do not remove.
3. When the actual temperature is between two Hsted tomperatures, enter tha table
with the lawer tamperature, DD NOT INTERPOLATE!
&, I scidiers are working on vehiclas, avaid skin contsct with the vehicle,
5. Sea FM 3-8 for detinition of stability cotegonies.
6. For planning, snsure the following stepe ara taken:

a. Remove ax much earth and debrig as poxzible fram the CARC painled surisce and
conduct operatar spraydawn.
b, Abowva times are estimated weathering times for CARC paintad surfaces; confing
contemination-Iree status by using detection dovices bafore MOPP reduction.
¢. Il possible, move uncontaminated equipment from the contaminated araa.




Table 3-25, Estimated worst case
MOPP open/unmasking times.

Agent: VX
Tarmrain: Sand

The numnbers in the chart represant hours.

by O.4. DO NOT INTERFOLATE!

4, See FM 3-6 for delinition of stability categories,

“ﬁ:{iﬂ Epl::ad Stability Temperature {°F) |
50 | 60 | 70 ! B8O | 90 |700 170|120
Unstable 60+| 55 | 50 | 45 | 36 | 26 |17 | B
0-10 MNeutral 60+ |60+ |BO+|BO+| 49 | 38 | 26 | 15
Stable 60+ |60+ B0+ | 45 | 51 | 41 | 32 | 23
Unstable G0+| 55 | 50 | 45 | 35 | 25 |15 | &
11-24 Neutral 60+ |60+ |60+ |60+ | 48 | 35 | 22 | 10
Stable 6O+ |60+ {60+ |60+ | 49 | 38 | 26 | 15
>=25 Neutral 60+ |60+ (60+ |60+ | 47 | 34 [ 21 | 8
NOTES:

1. Worst case MOPP open time—information in the table indicates the time for VX to
weather below 5 percent incidence of incapacitation dus to vapor-on-skin and inhalation.
0O NOT OPEN MOPP WITHOUT FOLLOWING MOFPP OPENING PROCEDURES! DO NOT
UNMASE WITHOUT FOLLOWING UNMASKING PROCEDURES!
2. Opening the MOPP suit—unzip andfor unsnap MOPP clothing: do nat remave.
3. When the actual temperature is between two listad temperatures, anter the tabla
with the lower temperatura. To get timee for grass terrain, multiply numbers in the chant




Table 3-26. Estimated worst case
MOPP open/unmasking times.

Agent: VX
Terrain: CARC
The numnbore in the chart represont hours,
Ti 1 *F
mﬂﬂiﬁ“’ Stability smperature (°F]
G0 |60 | 70 | 80 | 90 |100 | 1710120
Unatable g.25]5.261 3.5 12,261 1.5 | 1 [0.75] 0.5
0-10 Newutral B s |3.25] 2 11.25] 1 [0.75] 0.5
Stabla 8.25| 6 [3.75| 25|15 1 |0,75|D.5
Unstabla 5 3 2 (1.26|0,75| 0.5 |0.25|0.25
11-24 Meutral 5 3.2 2 [1.25]0.75/0.,5]| 0.5 0,25
Stable 5.75/ 3.5 |2.2511.% | 1 |0.75| 0.5 [0.25
> =25 Neutral 3.251 2 |1.25|0.75| 05| 0.5 |0.25]/0.25
HOTES:

1. Worst cate MOPP openfunmazking time—information in tha table indicsies the ima
for VX to weathet balow & percent incidence of incapacttaton dua 10 vapor-an-skin and
inhalation. DO NOT OFEN MOPF WITHOUT FOLLOWING MOPP OPENING PROCEDURES]
DO NOT UNMASK WITHOUT FOLLOWING UNMASKING PROCEDURES!

2. Oponing tha MOPP suit—unrip andlor unsnap MOPP clothing: do not remave.

4. When tho actual tamperature [& balween two listed temperatures, enter the tabla
with tha lower tempersiure, DO NOT INTERPOLATE!

4. If eoldirez sre working on vehicles, svoid skin contact with the vehiclon,

5. Sae FM 26 for dafinition of siability categories.

6. For planning, ansure the following stope are taken:

8. Removo as much oarh and dabris as possible fram tho CARC peinted surfsce and
conduct operator spraydown,

b. Abave times are eslimated weoathering times for CARC painted surisces: confine
contamination- iroe etatus by wsing detection devices befora MOPP reduction.

g. Il pomsiblo, mave uncentaminslad equipmaent from the contaminstied o,

d. Anything not painted with CARC {such ss concrate, plastics, end wespona) must
be individually checked lor contamination,




Agent: TGD |
Terrain: Sand

Tabfé 3-27. Estimated worst case MOPP open times.

The numnbers in the chart represent hours.

Wind Speed

Temperature [°F)

Srability -
KMPH 50 | 60 | 70 | 80 | 90 | 100|110 | 120
B Unstable g 6 4| 3|3|3|3)|s
0-10 Meutral | 7 & S 4 3 3
Stable 25 | 22 |18 L 15 | 13 | 10 8 5
Unstable a 3 3 3 3 3 3 3
|- 11-24 Hm.:-FrnI 5 4 a 3 3 a . e 3
Stabla g 4 3 3 e | 3 3 3
»>=25 Meutral 3 ] 3 3 3 a 3 3
NOTES:

1. Worst case MOPP apen time—infarmation in the table indicates the time for TGD to
weather below 5 percent incidence of incapacitation due to vapor-on-skin effects. DO
NOT OPEN MOPP WITHOUT FOLLOWING MOPP OPENING PROCEDURES!
2. Opening the MOPP sutt—unzip and/or unsnap MOPP clothing: do not remove.

3. When the actual temperature is between two listed temperatures, enter the table
with tha lower temperature. To get times for grass terrain, multiply numbers in the chart
by 0.4. DO NOT INTERPOLATE!
4. See FM 3-8 for delinition of stability categories.




Table 3-28. Estimated worst case UNMASKING times.

Agant: TGD
Tarrain: Sond
The numnbers in tha char! represent hours,

Wind Speed Stability Temperaturs °F)
KMPH 50 | 60 | 70 | 80 | 90 [100]110] 120

Unstoble 60 | 46 | 32 |18 |14 |10 | & 3
0-10 Moutral 50+ | 53 | 47 |40 | 33 |25 | 18 | 10
Stabla 60+ 60+ |60+ | B0 | 4B | 36 | 24 | 13

Unstable e 1181 12 5 4 4 a 3

11-24 Neutral B0 |45 |30 |15 |12 | 9 | 6 | 3
Stobla G0 | 45 [ |15 |12 ] 9 6 3

> =35 Neutral 18 |12 | 7 3 3 3 3 2

MNOTES:

1. Worst caso MOPP open time=information in tha table indicatas the timae for TGD 1o
waoather balow § percent incidancea of incapacitation due to vapor-on-skin sffacts. DO
NOT UNMASE WITHOUT FOLLOWING UNMASKING PROCEQURESI

. Whaon tha actual temperaiire is between two lsfed tamperaturas, entar the table
with tha lower tamperature, To ger times for grass 1arrain, multiply numbers in the chert
by 0.4, DO NOT INTERFOLATE!

3. Sea FM 3-8 lor definition of siability categorias.




Table 3-29. Estimated worst case MOPP open times.

Agent: TGD
Terrain: CARC
The numnbere in the chart represent hours.

m;:ﬂﬁ’{"d Stability Tempeoratura (*F)
50 { €0 | 70 | 80 | 90 1100|110 | 120
Unstable 1.7 1 |0.7%| 0.5 |0.25(0.25]|0.25|0.25
0-10 Neutral 1.7%) 1 |0.75] 0.5 |0.25(0.25]0.25|0.25
Stable 2 11.25(0.75| 0.5 [0.25(0.25(0.25|0.25
Unstable 1 [0.75] 0.5 |0.25|0.25|0.25|0.25|0.25
11-24 MNeutral 1 [0.75]| 0.5 |0.25(0.25|0.25|0.25}0.25
Stable 1.25|0.75| 0.5 |0,25|0.25|0.25|0.25|0.25
> =25 Neutral 0.75| 0.5 |0.25|0.25|0.25|0.25|0.25(0.25

MNOTES:;

1. Worst caza MOPP opein time—information in the table indicatas the timae for TGD to
waoather balow 5 parcent incldence of Incapsacitation due to vapor-on-ekin affecte. DO
MOT OFEN MOPP WITHOUT FOLLOWING MOPF OPENING PROCEDURESI

Z. Opening the MOPP suit—unzip andfor unsnap MOPP clothing; do not remove.

3. When the actual temperature is between two listed temparatures, snter the tabla
with the lewaer tamparature, DO NOT INTERPOLATE!

4. W soldiors are working on vehiclas, aveid skin contact with tha vehicles,

5. See FM 3-0 for defination of stability categories.

6. For planning, ensure the following tteps are taken:

8. Ramaowve as much earth and debris az potzible from the CARC palnted surface and
condugt oparator epraydown,

b. Above times ara estimatad wasthering times for CARC painted suriaces: confine
contamination-free status by using detection devices befare MOPP reduction.

¢. If passible, move uncontaminasted equipment from the contaminated aren.

d. Anything not painted with CARC (such as concrete, plastics, and weapons! must
ba Individually checked for contamination.




Table 3-30. Estimated worst cass unmasking times.

Agant: TGD
Tarraln: CARG
Tha aumnbers in the chart reprasant hours,

W;T{:qspilend Stability Temperatura {°F)
60 &0 | 70 | BO | 90 |100 [ 170( 120
Unstable 3.25y 2 [1.2510.75| 0.5 |0.25|0.25}0.25
010 Neuwrsl  [3.25| 2 [1.25|0.75| 0.5 |0.25/|0.25]0.25
Stoable 3.8 1225115 1 105|056 [0.260.25
Unstable 2 |1.25|0.75( 0.5 |0.25|0.25|0.25|0.25
11-24 Meutral 2 11.25|0.75} 0.5 |0.25|0.25|0.25(0,25
Stable 2,25|11.26( 1 |05 |0,25)0.25|0.25|0.25
»>=25 _ Neutral 1.25|0.75] 0.5 |0.25(|0.25 '5.35 0.25]0.25

MNOTES:

1. Worst cass unmasking time—nformation in the tobic indicate s the time lar TGD 1o
waather below 5 percent incidence of incapacitation dus 18 vapor-an-skin offects. DO
HOT UNMASK WITHOUT FOLLOWING UNMASKING PROCEDURES?
2. When the actual temperatura is betwesn two litted temperatures, anter the tabla
w/th the lowar temperatura, TDO NOT INTERPOLATE!
3. N eobdiers are warking on vehicles, svoid skin contact with tha wohicles,
4. Sce FM 3-8 for defination of stakillty categories.
5. For planning. ensure the following stepe ara takon:

a. Acmaove as much esrth and debris as possible from the CARC paeinted surface and
conduct cperatar spraydown.

b. Above tlmes are astimated wealberlng times for CARC palnted surfacos: confline
contamination-lree status by wsing dotection devices betare MOPP reduction,

€. [IF posaible, move un¢onteminetad equipment from the contaminated ares.

d. Anything not painted with CAAC (such as cencrete, plastics, and weapons) must

be individually ehegked for contamination,

Decontamination Resources Available at Each Level of Organization
Individual Soldiers
. One M258Al or M291 skin decon Kit.
. One canteen of water.

Operatorsand crews

« One onboard M 11 decon apparatus or M 13 decon apparatus, portable (DAP), for maor pieces of
equipment.

. Soap and water, M258A1 or M291 kits as needed for decon of sensitive or vulnerable surfaces.

. HTH mixture or bleach.



. M280 or M295 decon kit.
Company Level
« One 50-pound drum of STB.
. Two 5-galon pailsof DS2 or 2 M13 DAPs.
. Six long-handled brushes.
. 300 plastic garbage bags.
. Six 3-gallon buckets.
. Six large sponges.
. Two 32-gallon galvanized trash cans (from mess section).
. Two immersion heaters (from mess section).
Battalion PDDE Crews
. Power-driven decontaminating equipment (PDDE) or light weight decon system (LDS).
. Basicload liquid detergent.
Chemical Company Decon Squad
. Ten5-galon pailsof DS2, or M13 DAPs, per M12A1 (IAW CTA 50-970).
. Twenty-six 50-pound drums of STB per M12A1 (IAW CTA 50-970).
. Power-driven decon equipment.
. Basicload of liquid detergent.
Chemical Company Decon Platoon
. 5-galon pailsof DS2 or M13 DAPs, per M12A1 or M17 LDS (IAW CTA 50-970).
« 50-pound drums of STB per M12A1 (IAW CTA 50-970).

. Power-driven decon equipment or M17 light decon system (dual purpose platoon only).



. Basicload of decontaminants.

Levels of Decontamination
There are three levels of decon: immediate, operational, and thorough.

Immediate Decon minimizes casualties, saves lives, and limits the spread of contamination. Immediate
decon is carried out by individuals upon becoming contaminated. There are three immediate techniques:
skin decon, personnel wipedown, and operator's spray down.

Operational Decon sustains operations, reduces the contact hazard, and limits the spread of contamination
to eliminate the necessity or reduce the duration of wearing MOPP gear. Operational decon is carried by
individual and/or units. It is restricted to specific parts of operationally essential equipment/material and/or
working areas, in order to minimize contact and transfer hazards and to sustain operations. Further decon
may be required to reduce contamination to negligible risk levels. There are two operational decon
techniques: vehicle washdown and MOPP gear exchange.

Thorough Decon reduces or eliminates the need for individual protective clothing. Thorough decon is
carried out by units with assistance from chemical units to reduce contamination on personnel,
equipment/material, and/or working areas to the lowest possible level (negligible risk) to permit the
reduction or removal of individual protective equipment and maintain operations with minimal
degradation. This may include decontamination of terrain as required. There are three thorough decon
techniques: detailed troop decon, detailed equipment decon, and detailed aircraft decon.

The three levels of decon--immediate, operational, and thorough-are presented as part of this chapter to
explain the seven standard decon techniques used for most decon operations. Y our chemical officer or
NCO advises on efficient ways to conduct operational or thorough decon operations. For example,
conducting decon operations might require the use of one or a combination of the seven decon techniques.



Table 3-21. Comparison data for dacon types.

Detailed Troop
Decon

reconstitution

Unit

. Baat Start
Lavel Technique Time*® Dons By Gains
Skin Decon Before 1 Individual
minute
Immediate Stops agant
Parsonol frsm
Wipedown W.il.l'l-in 15 Individunal ar panetrating
minutas Crew
Operator
Spraydown
MOPF Gear Unit Possibile
Exchanga*"® temnporary
Oparational Vehicle Within & hours Battalion Crow ralial fmrnd )
Washd - d PLT MOPP4. Limit
eshdown F'I econ liquid agent
' spraad.
Detoiled Probablo
Equipment/Air- |When mission |[Dscon platoon [long-temrn
Thorough |cralt Decon ollows MCPP

redustion with
minimum risk

LA

*  The technigues becoms increasingly lase alfoctiva tho longer they are dalayed.
Performance degredation and risk assessment noed 1o be considerad whan
axceaoding & hours. Soo FM 3-4, BDO rigk azeazement.
Vahicle washdown & most effactiva il started within 1 hour, but will eften have to
ba delayed for logistical reasone.

Operational Decontamination




Table 3-32. Operational decon responsibility matrix.

Unit
Phase Task “““‘:"L*“‘““d Blb|:|1r::';'|:|;:2n Battalion | Brigade
Crew
Planning |Preparation| Request P 5
Coordination P ]
Site Selection P s
Fendezvous P =1
Site Setup s P
Exacution |Site Control P
and Security
Processing P 5
Site Cleanup P
Cloarance Marking and
Reporting P

Legend:

P = Primary responsibility,

8 = Supporting responsibility




Table 3-33. Sample operational decon checklist.

Task Procadure
Decon If the battalion has no deacon assoats, roquosi assistanca from
gssessmnet |the next highar headquarters for nesdad support.

Coardination

Battalion chemical soction conducts coordinatian wilh
cantaminatad unit on whears to mest. Tha decon ahauld be
dona batwean one to &ix hours afer becoming contaminated,

Sile salaction

The contaminated unit choasas the dacon site in coordination
with the battabion. Considar the following [tems whan
selacting a site;

« QH main rovts but easy accers

« Lange encugh araa, (100 square meters per site for s
squad-zize eloment)

+ Good averhaasd concasiment

» water saurce, (plan for 100 gallone per vehicle)

» Good drainage

Rendervous

Enzure the battalion decon craw knows whera to meat the
cantaminated wnit, and sita location for se1 up,

Sita zotup

Ensura the PDDE aro pesitioned properly and ready 1o
dispensae hot, soapy water. Ensure that tha comtaminated unit
operatas the MOPP gear exchange at the same time a5 the
viehicle washdown,

Sile control
and security

Ensure the drivers af the contaminated vehicles know when 1o
mowve into pasition at the washdown location. Enswra the
contaminated unit has provided sile security,

Processing Ensure tha decon NCOIC i processing vehiclas at a rate of
three minutes per vehicle. Also ensura xoldiers ara gaing
thratigh tha MOPP gaar axchange, if neaded,

Clearnup Dacon NCOIC ensures tha MOPP gaar exchange croa [s
cleaned up.

Marking and [Decon NCOIC hes his team properdy mark the decon ite and

reporing

tend MBC & report lorward,




Table 3-34. Unsupported one-lane washdown.

Steps and Risks

Equipment

Procedure

Step 1. Bution up
wvalelafequipment.
Performing thie step
prevenis contamination from
being wathed of eplashed
linto incontaminatad srenas.

Flsks. Failure 1o perform
this step may royull in
contamination baing washed
inle uncontaminaled sreas,
subjecting craw and
msnlanancs pargonnel (o
haraids.

Nana

Equipment crowfoparatons
closa all access doors,
hatches, wirsdowe, snd
ather ocpenings bealone
washdown. Put muzzie
Cavers on woapone.
MHonessentisl personnal can
dirmotnt and begin MOPP
gear exchange, They 1then
scl o "buddios™ for
oiiantisl crowloperator,
NOTE: Ensiure that wehicles
equipped with over
presturited oystems sra
aperating with system on,

Stap 2 Wahdown
wvahiclafequipment,
Parforming this step Emita
spraad ol eontaminalion,
minimizes hazarde, and
enhances weathenng 1o
make detsded oguipment
decon easier and fazter.

Risks, I you do not do thie
step, expect casusllias from
conisct hararde. Spresdang
orf transfering the hazard
most Gkely will incraass,
Weatherng of the hazard
miost Lkely will ba slowed,
You will not ba able 16
reduca MOPP lavel
immedigtely becaute an
aftor-vehicle wathdown
cherck for conlamination is
nat made. (See decon in
combat. Chapter 1, for
whan to unmask for brief
poriode.)

Uze for all forme ol
contamination:

+ One PODE.

= Adaquats fuel lor water
heater {If availabla) snd
pLamip ik,

= Adeguate water supply
labout 100 to 150 gaflons
per vehicls),

* Llquld detergent to mix
wilh waler (s2e Appendix J].

Chamical, blologhesl, and
radicloglesl; Two ealdiars
from Lhe battabon PDDE
craw operales wathdown
equipment, A third soldlar
supervizas. Soldiere muzk
woar toxicologicel sgent
protective [TAP) sarons of
wat wasthar goar woem ovar
MOPP goar 10 ksap MOPP
gear lrom becoming
satuwratad. Soldiers spray
hot, soepy wator [undar
praanwra} lrom PDDE onto
squipment surisco, Thie
removes, neutralizes. or
destroys mast of the gross
contamination trapped in dirt
&nd mud. Unhaated soapy
water or plaln water may ba
used, if necessary, but (s
less eflective than hot,
tospy water, Start &t the
top decks of vehiclas and
wath downwarnd,

Step 3. Vehicles move inio
atsembly aren,

Exchangs chemicsl swit.




UTTOH UP
CLE AND
EGUIPMENT

B
VEMI

Unzuppomed ong-tang waehdown wih one lightwalght decontarminaling wystaem {shown blow
and with two lightwakght decontsminaling systemas [ atoval

&TEP 1

BUTTOH UP
VEMICLE AND
ECUIPMENT

EQUIPMENT

STEP 3
ASSEMELY AREA
MOPP GEAR
EXCHANGE

Figure 3-2. Unsupported one-fane washdown.



—

Table 3—35. Unsupported two lane washdown

Proceduras

Perlartning thiz step provents

oot neation from being washed ar
sptashed into uncontaminated arens.
Thig step spplios for both larssa.

Rigks. Failwre to perform this step may
rexult [0 contomination being washed
into uncontominated areas, subjocting
craw &rd maintenance geracnne o
hazards.

pccass doors, hatches, windows, amd
other apaninge before washing dawn.
Put muzzla cover on weapons,
Monessential paraannel con dismount
angd begin MOPF gesr exchange upon
commarder’ e orders. They they can
st @5 “huddies" for essertial
crewloperators.

NOTE;:: Enswe that wehicles oquipped
with gvarpressurized systams are
operating with the systoems on, Mo
MOPF gaar sxchenge is required il
crewfoparators arn inside vehicls and
hawva not baen expoesd to any
corntayilration.

Stepes and Risks Equipment
Prepction: Unit tacticodly disperses in Wntch One soldier frarm the battolion decon
concealed mearghalling aren, Makes crew, Every three minutes twe wehicles
contact with coptrol psint der linal will be releazed from the marshalling
arders, Control point manitors and area. On slgnal vehicles will proceed to
BUPEFvisESs rate of moverncnt into lanee the degon stotion in thair respective :
to pravant congesiion, lana. i
Btep 1. Butten up wehislefequipmant Bone Equipment araw/oparators close all

Step 2. Whash dowrin
wahiclosteqsapment. Crew sidrivers
ramain in vehicles, Sprovers use Grogs
disgons! teechnique for two to three
FARALLEs, remaving gross
contomination. This echnique awoids
wepter splaskang tha crew members.
FPerforming thiz steg limits the spresd
of contarmination, minimizes harard,
and enhances weathering te make
detailed equiprment $econ #asier and
faster,

+ Adaguate fuel

“for water heoter

11 ovailable] and

pump wnit,

» Adeguate
water supply
[about 100 to
150 gollons per
vehiclal,

* Ligquld
delargent to mix
with water [Foe
Appendix Fl,
NOTE: Llse: M12
PODA, M17

DS, 65-GEM
fpump,

fira-fighting
agulpnnent,
andfar
aarabination.

Chemical, bioleglesl, and radielogical:
Twa goldiers per lang from the
bamtallen degon crew wash down
gguipment. A third saldiar supervises,
Soldiers must wear TAF aprons or wet
vimather gaar over MOPP gear 10 kesp
MOPP gear from becoming éaturated.
Soldiers spray hot, soapy water (undar
pressura] from PDDE cnto equipmarnt
sartacas. Thig removes, neutralizes, ar
destreye most of the gross
contarmination trapped in dirt and ot
Unhested soapy water ar plpain water
may be wead, if necessary, bt 15 lees
effectiva than hat, soapy water, Start
at tha top dacka of wehicles and wash
downward.

Siep 3. Vehicles move into assembly
area. MOPP gear cxchange is
determined by the comem andar

Exchange MOFF suit.

. s




MARSHALLING
AREA

BUTTQH UP
VEHICLE AND
EQLIPMENT

YEHICLE AND
EQUIPMENT

50 METERS

MINIMUM
OF
50 METERS

50 TQ 70
METERS

WASHDOWH
VEHICLE &
EQUIPMENT

EQUIFMENT

STEP 3
ASSEMBLY AREA

TO TACTICAL

ASSEMBIY <:_—_|
AREA

MCPF GEAR
EXCHANGE

Figure 3-3. Unsupported two fane washdown



Table 3-36. Supported two-lane washdown,

Stepe and Risks

Equipment

Procoaduras

Frasction; Unit tactically
dicperses in a concealad
marshalling area, Make contact
with contral paint for final
instructions, Cantral paint
monilors and supervises rate af
mavamant Into fanas 10 prevent
congestion.

Watch

Ona soldier from the battallon
dacon craw rogiared. Two
vehicles will be relogsed from
tha marchelling sres evary thros
minutes. On signal vahicles wil
proceed to the decon sistlon in
thaor rospective lans,

Step 1, Button up
vahiclafequipment. Perfarming
thiz stop pravents
contaminatian from being
wazhad or splashad into
uncontaminated areas, This
step applios to bath lanas.

Rigks, Failure to perform this
etop may result in
gontamination belng washed
{nto uncontaminated sroas,
subjecting crew and
mainlenanca perronnel o
hazards.

Mona

Equipment craw/oparstore closa
all mecoes doars, hatches,
windowns, and other opaningE
balora washdown. Put muztla
covers an wospont,
MNoneszentis] parsonnel can
diempouwnt and bagin MOFPP goar
axchange, upan commander’s
ordars. They then act ax
"buddins® for essential
crawjoperalors.

NOTE: Ensure that vehiclex
aquipped with overprescurizad
cyrlems ara operating with
myilems on.

Siep 2. Wazh down
vahiclesfequipment.

Craw s/drivers remain i
vahiclez, Yehicles stop by the
firgt wazh, Sprayers dacon hall
af tha vehiclefequipment (aging
their side, for one and cae-hall
mingtes. Veahiclas then move o
tho second wasth wherna
aprayera will decontaminale the
othar hall of the
vehicla/squipmant for one and
ana-hall minutes.

« 3 M17 LDS,

* Adequate fuel for
waler heater and
pump units,

* fAgaquale watar
wwpply lapproximately
100 1o 150 gatlons
per wath point per
viehiclal,

+ Liquid detarganis to
mix with water,
MOTE: Usa M12
FDOE, M17 LD 3,
E5-GPM pump,
Mre=Trghting
squipment, andfor
combinatian,

Chemical, biclogical, and
radiclogical: Four saldiars fram
tha chamical decon platoan
wash down ogquipment. A flith
soldinr supervises. Soldlers
must wear TAP aprons o wat
weather geasr wom over MOFP
goer ta keep Trom beceming
saturated. Soldiers spray hot,
scoapy wator (under pessura}
from PODE oo equipment
surfecas, Start et the top decks
of wehiclss and wash downwand.

Stap 3, Vehiclog move into
assembly sren. MOPP gear
axchango is determined by the
commeandar.

Exchangs MOPP suwit.




MARSHALLING
AREA

STEP 1

BUTTON LUP
VEHICLE AND

POLNT

STEP 3
TO TACTICAL : ASSEMBLY AREA

ASSEMBLY
AREA

MOPP GEAR
EXCHANGE

Figure 3-4. Supported two-lane washdown.



MOPP Gear Exchange

Step

Procedure

g 4 S dl e

Decontaminate gear.
Prepare for Decontamination.
Decontaminate hood
Remove overgaments and overshoes.
Remove gloves.

Put on ovargamanis.
Put on overboots and gloves.
Secure hood.

Table 3-37. MOPP gear exchange (buddy team method).

Steps and Risks

Equipment

Procedures

STEP 1 DECON QEAR.
Performing thiz step removes
gross contamination from
individual gear (weapon, helmet,
load-bearing equipment, and
mask carer),

RISKS. If you do not do this step,
you will transfer contamination
from your individual gear 1o your
new MOPF gear. You will have to
change MOPP gesar within 24
hours, aven if you do not receive
any mora contamination, If
chemical/biclogical contamination
is not remaved from individusl
gear, tha weathefing process will
be delayed (sea FM 3-4,

If radiological contamination is
not removed, your radiation
eXpOEUrE May increase over time,
prolonging the tima you must
ramain in MOPP gear,

ALL
CONTAMINATION:
» Four
long-handled
brushes.

# Large piece of
plastic (poncho or
similar material}

CHEMICALBIO-
LOGICAL:

+= One G-gallon
container STE dry

RADIOLOGICAL:
Mona.

CHEMICAL/BIOLOGICAL: If tha
personnel armor system, ground
troops (PASGT) helmet is worm,
remove and discard the chemical
protective helmet cover. Brush or
rub STB into personal equipment.
Brush or rub STH dry mix onto
hose i wearing the M24,
MZSA1, or M42 mask. Gently
shake off any excess. Sot aside
gear on an wncontaminated
surface,

RADIOLOGICAL: Shake or brush
contamination off,

STEP 2. PREPARE FOR DECON.
Parfarming this step allowe tha
soldier to remove his overgarment
trousers and boots later. It also
allows for the hood to be rolled
EaRier.

NOTE: A scldier can do this step
by himself or with the help of his
buddy.

ALL
CONTAMINATION:
» Cutting tool.

Unfasten the shoulder straps on
the hood and pull them owver the
shoulder and reattach them to the
Velero ® fastener. Loosan
drawcord on hood of protective
mask. Remaowve M3 paper, Untie
drawcords on trouser legs of the
garmant, unzip the trousar legs,
and roll & cuff in each leg. Ensure
that the cuff doss not come over
the top of the overboot. Unfastan
or cut fasteners on grean vinyl
overboots or untia/cut the lsces
on the protectiva overboaot.




Table 3-327. MOFP gear exchange (buddy team method)

{Continuad).
Steps and Risks Equipment Procedures
STEP 3 DECON HOOD. CHEMICAL/BIO- |CHEMICAL/BIOLOCGICAL: Uiing
Pardorming this slep removes tha [LOGICAL: tha M2GBAT or M285 skin decon
grose contaminatian from the » Ona M258A1 kit, deconmtaminate tha hood and
mark and hood, The squad leader |ar two M295 tkin |exposad parte of youwr buddy's
and companian or two personnel  |[decontaminating  [mask. Start with the eye lana
from the squad stend In the kitz per person. oculseris, wiping from the top
center al a circla. They supendsa down. Then decon tha rest of tha
the other teams while Thay go AADIOLODGICAL: |hood, wiping from the top of 1he
thraugh the technique themselves. |» Thres head to the bottom ol the hood.
conlalnors {about | When you have linished
RISKS: CHEMICAL/BIOLOGICAL  [A-gallon decontamineting your buddy's
CONTAMINATION, If thiz xtep ir  [capaciy] maek, dscontaminate your glover

not done, small amaountz of
contamination may still be on the
mark and hood. You will rizk
zpraading contamination 1o your
skin during the undressing.

RISKS: RADIOLOGICAL
CONTAMINATION. If you do not
do thir step, excessive radiation
exposure could occur from
contaminants on tha hood ond
mosk. You also rsk spreading
contamination 10 youw tkin during
the undrassing.

+ Two fponges,

* Soapy water.

* Hinze waler,

* Paper tawals or
similar drying
material,

* Qg IDK kit per
person, [l water is
not availablae,

in preparation for rollong your
buddy's hood. (NOTE: When
decontaminaling tha mazk, do not
prazs 1o hard thet you braak your
buddy's saal). Laave the Zipper on
the haod cloved. Grab the draps
whera they connsct 1o tha back
of the hood and Lilt tha hood
strsght up of the buddy's
shoulders. Pull the hood up and
ovar tha hasd until the bottom of
the back of thoe hood is to tha top
of tha eya lans outesrts, but not
aver. Chack for contamination on
the undardide of tha hood edges
and docon if necassary, Roll your
buddy's hood. Put ona tuck
{about two inches) on tha
forehead, than bagin rolling at
both temples simultanecusly by
tucking in wilh the thumbe as you
rofl toward the battom of the
Tippar,

Mad MASK. The comtaminated
soldier holde the mazk famly in
place 10 avoid brosking tha ssal.
Make the rolle from eech side of
tha hood come 10 a peint st the
bollom of tha zipper, forming a V.
Put & hall twist in the ¥, Torming
two sides into a 1ail. Then tuck
the taile betwean thae uppar part
of tho cenistor and mask. [Tiz 12il
awver and wnder the hase al the
M42.)

IS1ep I eontinues an naxt poge.)




Table 3-37. MOPP gear exchange (buddy team method)

{Continuead].

Steps and Bisks

Equipment

Procadures

STEP 3. DECON HOQD
lecantimuad)

RADICLOGICAL: Wipe your
buddy’s mask and bood with
sponge dippad in hot, Eoapy
water. Rinse wilh sponge dippad
in cloan water, Dry with paper
tawels ar rags, Tha buddy does
hlz or her own gloves, Casd,
goapy water e not ae alfactive
{or remavlng contamination, but
can be yeed i you scrub longer,
Uge DK skin decon kit OMNLY if
no water iz available, I watar
supply ic limited, soldler may use
goma of his drinking water (from
his canteen] with o wel sponge or
cloth. Do not roverse ralls. Only
vour buddy'e hood will ba
decantaminatad and rolled at this
time.

STEF 4. REMOYE
OVERGARMENTS /OVERSHOES.
Periorming this stop imits {he
gpraad of agents and halps
prevent agents from penetrating

through to skin ar undergarmante.

RISKS: [l yau do nat do this stap,
tha sgent will penetrate your
pverganmont, The mare agent on
the garmant, tha gquicker it will
penatrate. Il you do not do this
gtep propesly, you fzk eproading
the agent onto your
undergarments or skin, causing
cesualtics.

ALL
CONTAMINATION:
= Two discand
contalnare
frecommernd
plastic bags.)

CHEMICALBIOLOGICAL:
Unfasten the thies snaps on tha
back ol overgarmant trousars. Do
this by grasping the outeide
ovargamant jacket and
unsnapping the tnape individially.
Uptia tha draweord at tha bottam
ol the jockot. Uniasten tha Yalcra
& at the wrist and unfasten,
Uniaztan tha Velcro® clagtrss
owar the zipperad front of the
jocket and unzip the jacket. Grasp
Lhe Jackat at the shouldérs,
instruct the buddy to make a fiat.
Pull the Jacket down ond Away
fram the =oldier, ensuring that the
black part of the jocket jsn't
touched, Loy the overgament
[scket an the ground | black side
up. (It will ba uead fer the buddy
to stand on [ater.] Carofully
unfastan and unsip the trousers,
Do not loosen the vwalst tabs.
Instruct tha ealdisr 12 broak the
suals on tha overshoes by
sltarnatgly etepping on tha heala
and pulling up he foot. Grasp the
trousars and pull them down 1o
tha knesz, Instruct the soldier 1o
walk aut of the trousers/GV0e,
{Step 4 continues on nexl page.}




Tahle 3-37. MOPP gear exchange (buddy team method}

{Continusd).

Steps snd Rieks

Equipmant

Procedurss

5TEP 4, REMOVE
OVEROARMENTS/QVERSHOES
leantlnued].

taking care ot ta siap on tha
contaminated #da of the

overg armant, If waaring
overhoots, mmawva tiolsers (Irst,
than step out of ovarbocte {with
buddy’s helpl onto the black slide
ol jacket, Tha eoldier shauld slep
anto the jacket wearing mask,
battladrass uniform {B0Us), and
glowaa.

STEP 5. REMOYE GLOVES,
Parforming this step removas
contaminated ploves amd limits
the spread al contarmnation.
RISKS: If 1his sten is not done, it
ig guite probable 1the agont will be
trongferrad (o clean cwergorments
(Step 6). Contemination may get
on your skin because gloves, tear,
fip, puncture, and wear gut,

AtL
CONTAMINATION:
s Two diecard
containarg {fram
Step 4)

Hald fingar tHps of the gloves and
partislly elide tha hand out. When
fingers of both hande are frae,
hold arms away from bady and Ist
gloves drop ofl,

STEF &. FUT ON
OVERGARMENTS. Performing thie
etap restores MOPP protection.

RISKS: If you do not do 1his step
properly, you risk contaminating
YOUr new oVesgarment ar your
skin.

AlL
CONTAMINATION:

« Ona et of
chamlcal
protective
overgarmeits per
persan (corract
glzal.

Qpen package containing now
cvargarmants, but do not touch
the garment. Have your buddy
reach into the package and pull
out the ovargerment without
touching the outside of Lhe
packagn. Your buddy pute on tha
trousers and jacket, faatens
gvergarment, and lnaves trouser
lags open. Do not raverse roles,
Only your buddy will put an clean
overgarmante at this time.

STEP 7. PUT ON OVERBOOTS
AND GLOVES, Parlorming this
step restores MOPP protection.
AlISKS: Il you do not da this step,
yau run the risk of becoming a
cazualty by touchineg
eontamination remalning on unit
sgulpment. You risk spreading
contamination to yoor skin or
undergarments. You risk
gontamlnating yaur regular
combat boote.

ALL
CONTAMINATION:
r One et of
chomical
pratactive
oworboots per
PETEOM,
= One sot
chomical
protoclive gloves
pEr parzon
{corraet sizol.
= MB papod.

Pick up a packege of claan
overboots and open without
touching the ovarboats inside.
Have your buddy reach into the
package {without touching
cutzids of package], remove tha
GWOfavarbaots, put them on, and
jastan trousor lags. Open &
package of cloan gioves without
touching glaves. Have your buddy
remove tham from package (with
out touching tha outside ol the
package] and put them on. Put on
M3 paper. Do not reverss roles.
Onky youx buddy will put an clean
cvergaments at this time, Tabla

3-37 contnuad & next page.




Tahle 3-37. MOPP gear exchanga (buddy team method)
{Continued).
Steps and Risks Equipmant Procedures
STEP 8. SECURE HOOD, ALL Doconteminate your fubber
Parforming this stap roestores CONTAMINATION:| glovas with M2584A1 or M286
MOPP preotaction. = Ona dacon 1 skin decon kit. Once glaves am
RISKS: If you do not do this stap. |and ohe dacon 2 decantaminated, unroll your
you risk tranfaring contaminatien |wipe packet buddy’s hoad and sttach the
to tha ingide of the hood. fromM258t kit.  |=traps and tightan neck cord.
s Ona M255 SDK | Check all zippors and 1las on tha
decan packat. hood and overgarmeont 10 aNsLra
thay are tight.

Thorough Decon

Table 3-38. Thorough decon support matrix.
[ UNIT
9 E B
8|8 |82 3|5 (328
212|128 4|8 (25 8
E | 5% |8 |&|0v |o S| & |Ga
o Preparation Phase Tasks
Requast B 5 P =1 I
Coordination s s R
Site Selection | SorS P
Advance Party Link-up s P S
Site-Setup s |s | P T
Execution Phase Tasks
Site Control/Security s | p
Predeocn Actions _
m_... 1 , _
Site Clearance Phase Tasﬁ .
Cleanup .I - P P | | s
Marking & Reporting - - _ P l
P = Primary Responsibility, % = Supporting Responsibility




Table 3-39. Equipmeant recapitulation for datsiled troap decon
of an average-sized company.

Threo containers (2-galion capacity),
Qne will held an immersion hoater,

Two books of M8 paper per squad.

Thres containara {3-gallon capacityl.
Four additional conteiners required for
radiclogical dacan.

Ona rale aof M2 paper per squad.

Two M2584A1 or M221 decon kits per
person.

Four M1 chemical agent monitars
(CAME}.

Two boxes of plastic bags.

Four MBA1 automatic chermical agent
alarms.

Ten S0-pound drums of STB.

Two immaorsion heatars with fual.

One 5-pound drum of general purposea
detargent.

Twao zhovels.

One 1-gallon contalner of mask
sanitizing solution par ten tanks.

First aid supplias ahd antidotes.

Four long-handled biushes,

One M256A1 detactar kit por squad.

Faur large sponges {four additional
spangeas for radiological decon).

One role plastic per company.

Four bundies of regs.

One case paper towels per company.

Four cutting tools (seiszors, knives).

Enginoar tapa,

Cine filter-pair or filter canister per
mask.

Frotactiva maosk PLL parts,

Ona hood per mask.

Three AN/PDR27 radiacmeters or
ANMDRZ (for radiological only).

MOTE: If only one radiacmeter is
availabla, use it at Station & to
menitor persennel. File tegether
decontaminated squipmeant from
Station 1 and decontaminate masks
{rom Station 7. After a squad has
hoan monitorad through Station 5, an
attendant should monitor the
aquipment pile.




Table 3-40. Detailad Troop Decon
personnel and equipment recapitulation.

Station

Personnel

Equipmant

Station
Individual Gesr Decon

2 attendants
1 manitor (CAM oparator}

3 30-gallon containars

2 lang-handled brushes

2 ponchos or plastic
shaata

1 CAM

8 M2 detactor papar

4 M256A7 kita

100 trash baga

Station2
Ovarboot and Haed
Decon

1 attendant

2 cutting tools

60 M25BA1 or M235 {or
ONe pPer person)

2 ponchos or plastic
tarps

100 trosh begs

Station 3
Overgarment Removal

1 attendant

10 M258A1/M285
2 30-gallon centainers
100 trash bags

Station 4
Ovorboot and Glove
Romaoval

1 attendant

2 20-gallon containars
100 trash bags
Enginaer tapa

Mask Decon Point

T manitar

Cutiing tool
Station 5 1 attendant {CAM 1 CAM
Manitor operator) 5 ME detector paper
1 aidman [or combat 24 M25BAT/M295
lifegavar)
Station B 2 attendants 1 MEA1 chemical elarm
Mask Remowval
Station 7 2 attendants 4 3-gellon containars

1 CAM

2 sponges

1 casea paper towels

1 immersion heater
wicantalnar

Mask zanitizing solution

Station 8
Reissua Point

Unit supply NCO
Lnit NBC NCO

Mask PLL




Tablae 3-17. Planning Factors for DS2 application.

Planning Catagory Tank Truck APC
Gallone of D52 15 8 7
Minutas to apply a5 28 18

CAUTION

Do not mix HTH or STB with D52. F mixed, a viclent reaction will ocour,

Table 3-42. Preparation of decorn mixtures.

Becon Mixtures

Solution 1 Gallon of Water 5 Gallons of Water
5 parcent .6 pounds STR/HTH 3.6 pounds STE.HTH
10 pearcent 75 pounds STB/HTH 4.5 pounds STB/HTH

Table 3-13. Planning factors for the rinse station.

Planning Catagory Tank Truck APC
M12A1 Rinsa {gal) 225 158 152
M12A1 Ringe [min) 12 ri 2
M17 LDS {gel)" 57 42 k)|
M1T LDS {mind* 14 t1 10

* With Spray Wends




Table 3-44. Commmon intarferences that can cause
fafse positive readings on the CAM.

Imarferent -Bar Response H-Bar responsa
M258A1 Dacon Kit High
M280 DKIE High
bs2 Low
Insect Repellent Law-very High
Brake Fluid High-Very High Very High
Cleaner, General Purpose B High
Burnig Xarosena High
Breath Mints High
Gasoline Vapor Low Low
Burning Grass Low-High Low
Burning Gas Low
Grean Smoke Low Low-High
Braakfree Oil Low

Ammonia

VYery High
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Figure 3-5. M12A1 PDDA-equipped unit-optimum DED layout,



Tahle 3-45, Personnel and equipment regquirements for
optimum M12AT PODA-equipped DED setup
{see figure 3-5).

Personne]

Dacan Platocon

Augmentea

Equipment

Stetion1
Inftal Wash

1 Squad Leader
2 PDDA Operators
4 Sprayers

4 Scrubbers

2 M12A1 PODAs

2 3,000-gal Tanks

2 65-GPM Pumps

& Long-Handbed
Brushas

B TAPF Aprons

Liguid Detargant

Statfon 2
052 Appllcation

1 Squad Leadar
3 hppliers

9 Appliers

18 Lang-Handlad Brushas
9 MOps with Extra
Mop Heads
3 30-gal Contalnars
2 MI2DAPS
Sulficiant D52

Station 3
Wailflnterlor Dacan

1 NCD

2 Interer
Decon
Aseletame

2 ANSVDRZ or
ANPDR27 ()

A TAP Aprons

& 20-gal Containare

10 M2 Detactor Paper

30 Sponges

8 MISEAl

50 Trazh Bags

1 Clipboard w/iPan

1 Stopwatch

Statian 4
Rinsa

1 Squad Laader
1 PODA Operator
2 Pump Operators

2 Sprayers

1 M1241 PDDA
1 3,000 gal Tank
3 65 GPM Pumps
2 TPU

2 TAP Aprons

Station B
Chack

2 NCO/CAM Oparatiors

2CAM

10 M256A1

20 M3 Deatactor Papar

2 AN/VYDRZ or
ANIPRR2T

2 MBA1 Chom
Alarms

c2

| Pistoon Laader
1 Platoon Sergeant

1 HUMBWYICUCY
wHadia
3 NBC Marking Kits

Tatal Parsonnal

20

17

P A —
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(O Soldiars:
5L - 5gd Leader Chem Platoon
HCD « Deeon NGO Shem Platoon
PL » Platoon Leader
P3G - Plaloan Sergeant
¥ - Decon Platoon Member

A = Aug mentes
(= E+GPFM Pump
i 3000 Gallan Tank

& Trash Can

Figure 3-6. An Alternate DED layout for an
M12A71 PDDA-equipped unit.




Table 3-46. Personnel and equipment requiremants for an

altearnate M12A1 PDDA-egquipped DED setup
(see figura 3-6).

Personnel Equipmant
Station 1 1 NCOIC* 2 M12A1 PDDAs
Init]al Waszh 2 PDDA Operators® 2 3,000-Gallon Tanks
4 Sprayers 2 65-GAL Pumps
2 Serubbers 4 Long-Hendled Bruihas
6 TAP Aprons
Liguid Detergent
Station 2 1 NCOIC* 14 Long-Handlad Bruzhaz
DS2 Application B Appliars 8 Maps with Extra Mop Heads

a3 20-Gallan Containars

B M13 DAPs

Sullicient D52
Station 3 1 HCD* 2 ANNVDR2 or ANPDR27
Waitfinteriar Decon |2 Interior Decon Adilatants |3 TAP Aprons

6 30-Callon Containars
10 MB Datsctor paper
30 Spongos

B M25E6A1

50 trazh Bags

1 Clipbaard w/Pan

1 Stopwatch

Stathon 4
Rinsa

1 NCOIC*
1 PODA Operator®
2 Sprayers

1 M124a1 PODA

1 3,000-Gallon Tank
1 £5-GPM Pump

1 TRU

2 TAP Aprons

Siation 5
Chack

2 HCOrCAM Dperators®

2 CAM:

10 M256A1

20 MB Datector Paper

2 ANNVDR2 or AN/PDR27
2 MBA1 Chem Alarms

c2

1 Matoan [Decon Flatoon]
1 Flatoon Sergeant (Decon
Platoon)

1 HUMMWY/CUCY wiRadia
A NBC Marking Kits

Tatal Parsonnel

9
{Minlmum of 11 saldiers
fram the decon platooan)

* Thars Individuals ahould be from the decon platoon
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Figure 3-7. Optimum DED fayout for an M17 LDS-equipped unit.



Tahle 3-47. Personnel and equipment optimum reguirements

for optimum M17 LDS DED setup
(see figure 3-7).

Personnel

" Decon Platoon

r—ary

Augmentea

Equipment

Statlon 1
Inltial Wazh

1 Saquad Leador
4 Sprayers
2 Scrubbare

£ Serubbers

3 M7 DS

3 1,500-gnl Tonks

3 65-GPM Pumps

& Long-Handled
Brushan

B TAP Aprons

Liguid Detergant

Station 2
D52 Application

1 Squad Leader
3 Appliare

8 Appliors

18 Leng-Handled Brushes
o MOps with Extra
top Haade
3 30-gal Containers
o M13 DAPE
Sufflciant D52

Station 3

Wall/interior Docon

1 NCOD
2 Imteriar Decen
Assistants

2 AN/VOR2 or
AM/PDR27

3 TAF Aprons

£ 30-gal Containera

10 M8 Dotoctor Paper

20 Spoanges

8 M258A1

50 Trash Bage

1 Cliphosrd wiPan

1 Stopwatch

Statiop 4
Rinea

1 Squad Leadar
4 Sprayers

a M7 LDE

3 1.500 gat Tank
3 &8 GPM Pumpe
4 TAP Aprons

Station &
Chock

2 NCOJ/CAM Oporatiors

2 CAM

10 MZEEAT

20 MB Detector Papar

2 ANNDR2 or
AMN/POR2T?

2 MEA1T Chem
Alarme

c2

| Platoon Lesdar
1 Platoan Sergeant

1 HUNMMWYICLHEY
wifadio
3 NBC Merking Kits

Total Parsonnel

o

11




Stuthon 3
Chack

Key

Soldiars:

SL - 5nd Leader Chem Plateon
NGO - Desarn NCO Chiem Platoan
PL - Flatoon Lesder

P3G = Flaioon Sergeant

| =X E5-GPM Pump

i 1550Gallon Tank
w Trazh Can

Figure 3-8. An Altarnate DED layout for an
M17 LDS-equipped unit.




Table 3-48. Personnel and equipment requirements for
alternate M17 LDS DED sefup

{see figure 3-8).
Personnel Equipmant
Station 1 1 NCOIC* 3 M17 LDS
Initlal Wash 4 Sprayers 3 1,600-Gallon Tanks
4 Serubbers 3 65-GAL Pumps

4 Long-Handled Brushos

8 TAP Aprons

Liquid Datargent
Station 2 1 NCOIC* 14 Long-Handled Brushas
D52 Application 8 Applicrs 8 Mops with Extra Mop Haade

3 30-Gallon Containers

B M13 DAPs

Sulficient D52
Station 3 1 HCO* 2 ANVDRAZ2 or AN/PDRA2T
Wait/lnterior Decen | 2 Interior Decon Assistants |3 TAP Aprone

6 30-Gallon Contalners
10 M2 Datactor papar

30 Sponges
B M2GEAT
50 trash Bage
1 Clipboard wiPen
1 Swopwatch
Statlon 4 1 NCOIC* 2M17 LDS
Hinga 4 Sprayers 2 1,500-Gallon Teank
2 65-GPM Pump
4 TAP Aprons
Station B ? NCOJ/CAM Oparatara® 2 CAMs
Chack 10 MZEG6AT
20 ME Datactor Papar
2 ANNDR2 or AN/POR27
2 MBAT1 Chem Alarms
cz 1 Fatoon [Smoke/Decan 1 HUMMWYICUCY wiRadia
Platoon) 3 NBC Marking Kitg
1 Platoon Sergeant
{SmokeMecon Platoon)
Water Rosupply 2 Drivore" 2 ThUs
Total Personnel az

[Minimum af 10 soldiers
from the smokefdecon

platoon]

* These individuals should be fram the decon platoon
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Figure 3-9. Layout for a patient decontamination station and &
clean treatment area without Collective Protection Shefter {CPS),

Chemical Patient Decontamination Procedures

Step 1. Decontaminate the patient's mask end hood.

Step 2. Remove gross contamination from the patient's overgarment.
Step 3. Remove patient's protective overgarment and personal effects.
Step 4. Remove patient's battledress uniform.

Step 5. Transfer the patient to a decon litter.



Step 6. Decontaminate skin (M291/M258A 1 kit or 0.5% chlorine solution).

Step 7. Transfer the patient across the shuffle pit.

NAME

DATE AND TIME

CONTAMINATION AND AGENT TYPE
UNIT

Figure 3-10. Field expedient NBC casualty tag.

Table 3-49. Standard Decontaminants.

Decontaminant Chamical Biolagical Nuclear |

DS2 ' X X a
5TB X X
Mask sanilizing solution X X
Soap and detargents X X X

Table 3-50. Natural Decontaminants.

Decontaminant Chemical | Biological | Nudlear
Waathering X X X
Absorbents (earth, sawdust, ashes, rags)
Sealants (concrete, asphalt, earth, paint) X = X
Water X X X
Staam X X X
X X




Table 3-51. Average DS2 and Water Usage
for Thorough Decon.

Whater Raq {gal)
Vehicla D52 Req {(gal)
M17 M12A1
Tank 8.t 57 215
Truck 4.9 42 157
APC 3.B 21 151

Raf: Tech Bepart DPGAJOD-81/017 datad 28 Aug 91.

NOTE: Sump reguirements caleuiations for the sump at each stetion ars:

Total gallons x 0.00436 = cubic yards
Cubic yerds x 1.5 = slze hald to dig

Table 3-52. Nonstandard Decontaminanis.

Dacontaminant

Chemical|Blological | Muclear

Oxidizlng agents {potaseium permanganate, potassium
or endiumn dichrornate, nitric acld, or sgua regia

Complaxing (chelatingh agants {citric pcld, tartaric ncid,
godiiam tartrata), kerosens, segestarenc, sodism citrate,
oxalic acid, todium oxalate, or orthophosphario acid

lodine watar purlfication tablets

Disinlectant, chloring, food tendce

Formalin fomaldebyde)

T

Peracetic acid {FAA}

Ethylens oxide

Carboxide

Hyaminz {benzathoniuvm chiorided

Sadium hypochlorite salution (househaold bleach)

>

Calcium hypachlarite (HTH] {high-test bieach (HTBJ, or
highstest hypochlorita)®

b2 IS T - e O O e

x>

2-Propanana [acotone)

Diathyl athar

Ethylena glycol

Solvants [goeoline, JPY, dissal fucl, kerosenal

£odium hydroxida jeaustic sada or lyel

Sodium carbonate [washing soda, soda aeh, sal soda,
ar laundry soda)

- A e I e

F Potossiuts hydroxlde lcaustic potashi

Hexechloramalamina

Arnmaonia ot ammenum hydroxide (household ammaornia)]

Perchiorgathylens (tetrachioroethylana)

Dichiatamine-B and Dichlaramine-T

WL M W M




>Ammu nia or ammenium hydroxide (household ammania) X i
Parchloroethylene (tetrachloroethylana) X

.Dic:hrnmmine-ﬂ and DichloramineT x

Acide [suluric aoid, hydrochlode acid. acatie acld, or M
oxaolic acid)

* & 5 pargent solution hypochlorite solition iz an afiectlve dacon salution against most
chemical and biclegieal agants. This solution can be used effectively for skin decan
pravided it is faltowed by a soap-and-water wazh. Calcium hypochlorta is in the Army
supply system,

Decontamination of Specific [tems

The following table lists more than two dozen specific surfaces or materials, and it explains briefly how to
best decontaminate each for chemical, biological, and nuclear contamination. The best method for decon

of a particular surface or material in a given situation could be any of those listed for that surface or
material.

The order in which the methods are listed does not indicate preference of one over another. Y ou should
choose the beat method for decon of a particular item. For a more in-depth understanding of the decon
methods, refer to FM 3-5.

Table 3-53. Decontamination of Specific Items.

Surlace Type of Contamination

“.::ﬂ.ﬂ Chamical Biciogical Huciaar
r.l-phul.- Flumhy with s Wienther, [Plrain mdied.) = Brush of swibap.

Rosds :Bﬂnﬂniwmﬂ'ﬂi :mﬂhﬂuﬂhdpm » Flush with wited
{Applicable W | & Cover with STE; whan Rquid secondary saroioh, Dul does nol fthis may debvs sama of tha .
s sl ctoamer, rusa dty mix. :sqummm » Viacuurs eleaning.

Mﬁﬂmrpﬂum & Pour, sprey, o sprsad odl on suridce
'mﬂm 10 e {4 Inches) of aarey. jwill halp provend sscondary serdanl,
Gt doas not decon).

- hor roads. Sarne a8 for skphal rosds.
Roals Sama ui bor Aaphall rosde. :I-ml srphalt - - ot lost
30 rinarien, han Rush with wikler)

Brick & Sone: | o Weathed. Same aa for aaphalt rokda. & Sams aa for ssphall roads.
Poads % Spray with shurry from PDDE or . -mu&nmmwﬂﬂm.m;
[Applicabie to apply with brushes snd brogema. o COMmpies
sl vitsd Lt remaln 24 hours, than Bush flmﬂdﬂﬂ:;hlu_dduﬂ;
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a 'Wiath with soapy waled, preferably baing used DEcOMmes contamensied.
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wiler. may be ieh on sarterkars..
# Use STB or dry man sround build
NG whars wadle waber funa.
» Wash wilth sokpy walel, piaferably
hat,
» Yaaihad, -
Concisle: # Spray wiih slurry ram PDDE. Same as for ssphalt rosds, Same &t o7 brick and Wone 10808,
Aakds & Corvear vt STB of oy mii.
(Applcable 4 | = Waniher,
LA vl = Cover small arsas of paths across
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Table 3-53. Decontamination of Specific Items (continued).

Surface Type of Contamination
or
Material Chamical Blological Nuclasr
Earth:  Bpray with sharry Wwom PDOE. w Saimid a4 bor aaphalt roads # Esrtumonding irsmnarad).
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Table 3-53. Decontamination of Specific Items (continued).

Surlace Type of Contamination
Materisl Chemical Bloiogical Nuclear
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o Wash in hot, soapy waler, fines, and | o Boil In waler 15 minules. (Not
s, ahictve on imng End Dacterial
wponeL) immarss In 5% sodini
carponsie {1 washing soda 0 10
gaNona walw], dnse with polabdle
Wiy,
» Immerss b houtehold beach
salution [1/2 pal bleach to 25 gl
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Table 3-53. Decontamination of Specific Iltems (continued).

Surface Type of Contamination
or

Material Chemical Blcloglcal Nuciear
Pl » Spray with D82 and riase afes Sama a3 lot leather, = Brushing. ) .
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nbile): & s b hol, soagy water juat soany wWate,
Apinng, salts, below boling point) bor 1 hour, do
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Table 3-53. Decontamination of Specific Items (continued).

Surface Type of Conlaminalion
Materlsl Chemical Bicloglcal Nuclear
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Chapter 4

Nuclear Protection

There are three types of radiation:
ALPHA--Travels only afew centimeters, internal hazard only.
BETA--Travelsafew metersin air, limited penetrating power, external and internal hazard.

GAMMA--Travels speed of light, cannot be totally shielded.

Actions Before an Attack:

The best defense against a nuclear attack isto dig in. Unit defensive positions, which vary from
soldier's foxholes to improved defensive positions, should be prepared whenever the tactical
Situation permits.

Foxholes: A deep, round foxhole with overhead cover offers the best protection from blast,
thermal radiation, initial nuclear radiation, and fallout.

Field shelters: Well-constructed fighting positions and bunkers provide excellent protection
against all the effects of a nuclear detonation.

Tunnels, caves, culverts, and storm drains provide good shelter.

Armored personnel earners, infantry fighting vehicles, and tanks (in a hull-down defilade) give
excellent protection.

Weapons, individual equipment, clothing, and other items should be secured in their foxholes.
Supplies, explosives, and flammables should be dispersed and protected or shielded. If left
unsecured, these may become lethal weapons from the blast wave.
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Figure 4-2. Section views of shelters.
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Figure 4-3. Expedient cover against blast and thermal effects.




Figure 4-4. Shelter in a building.

Table 4-1. Shielding values of earth cover for a

2,400-centigray free-in-air dose.

Soldier in

Radiation Protection Factor

Resultant Dose cGy

Open

Open foxhole, 4° deep
Same with 6" earth cover
Same with 12" earth cover
Same with 18" earth cover
Same with 24" earth cover

one
8
12
24
48
96

2,400
300
200
100

50
25




Table 4-2. Radiation protection factors of

sand-or clay-filled sandbags.
E_c:h;liar In Radiation Protection Factor|Resultant Dose cGy

Open None 2,400
Open foxhole, 4" deep 8 300
Same with 1 layer (4 inches) 16 150
Same with 2 layers (8 inches) 3z 75
Same with 3 layers (12

inches) 64 38

Table 4-3. Comparison of blast casualties from a
10-kiloton fission weapon.

Range (meters) 200(300|400| 700|800 900,1,000(1.400
Personnel in open (percentage) 100, 80 (41 |11 8 | 5 4 0
Personnel in wheeled vehicle 10 {100 (100 99 | 80 | 62 | 43 4
(percentage)

—XTT

Actions During an Attack
. Immediately drop face down.
. Close eyes.
. Protect exposed skin.
. Wait until blast wave passes and debris stops falling.
. Stay calm, check for injury.
. Check weapons and equipment.

. Prepare to continue the mission.




Figure 4-5.Recommended body positions in a foxhole.
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Figure 4-6. Protection from blast flow into shelters.

Actions After an Attack

. Begin continuous monitoring.

Organize survivors.

. Secure and organize equipment.

. Cover mouth with handkerchief.

. Assist casualties.

« Send NBC 1 report.

. Improve protection against possible fallout.

. Conduct damage assessment and restoration of combat power.



Simplified Fallout Prediction (M5A2)
1. Information required: NBC 2 nuclear report and effective downwind message (EDM).
2. Record date-time of burst, GZ, and wind direction on M5A2.
3. Determine Zone | from the nomogram printed on the M5A 2, draw arc on M5A2, and label.
4. Zonell =2 x Zonel; draw an arc, and label.
5. Draw tangents from cloud radius to end of Zonel.
6. Darken the perimeter.
7. Draw time-of-arrival arcs and label.

8. Orient azimuth on predictor with grid north.

Significance of Predicted Fallout Zones
Exposed, unprotected personnel may receive the following doses from fallout:
Zone | --Immediate operational concern. More than 150 centigray (cGy) within 4 hours.

Zone | l--Secondary hazard. Less than 150 cGy within 4 hours. More than 50 cGy within 24
hours.

Outside the predicted area--No more than 50 cGy in 24 hours. No more than 150 cGy for an
indefinite period.

Detailed Fallout Prediction (Unit Level)

1. Obtain avalid NBC 3 report.

2. Determine scale at which the prediction will be drawn (must be the same as the map on which
it will be displayed.)

3. On overlay paper, mark GZ.

With Line YANKEE (from NBC 3 report):



4. Mark grid north.

5. Extend radial lines at their proper azimuths from GZ (from line Y ANKEE).

6. Using GZ as center, draw Zone | arc (from line ZULU) between radial lines.

7. Using GZ as center, draw Zone |l arc (2 x Zone |) between radial lines.

8. Using GZ as center, draw circle with radius equal to the cloud radius (from line ZULU).

9. Draw two tangent lines from the GZ circle to the points of intersection of the two radia lines
with the Zone | arc.

10. Using GZ as center, draw dashed time-of-arrival arcs (from line ZULU). No arcs are drawn
beyond the end of Zonelll.

11. Label zones, times of arrival.
12. Add marginal information:
a. Strike serial number (from line ALFA).
b. Date-time of attack (from line DELTA).
c. GZ coordinates (from line FOXTRQOT).
d. Scale.
Without Line YANKEE:
4. Using GZ as center, draw Zone | circle (the only 3 digitson line ZULU).
5. Using GZ as center, draw Zone |l circle (2 x Zone ).
6. Label zones and GZ.
7. Add marginal information:
a. Strike serial number (from line ALFA).

b. Date-time of attack (from line DELTA).



c. GZ coordinates (from line FOXTROT).
d. Scale.

NOTE: If you need more detailed information on fallout prediction, see FM 3-3-1. Figure 4-
6. Four partsof completing a fallout prediction.

Marginal Information
. Map designation
. Grid reference data
« Nuclear burst ground zero identification
« H-hour
. Referencetime
. Decay rate (exponent)
. Timeof preparation
. Vdidity time
« Source of contamination (fallout, neutron-induced, or radiological agents)

. Doserate information

Radiological Monitoring
Periodic monitoring (readings at |east once every hour) is done when--
. Intelligence indicates a threat of nuclear war.
« Nuclear war has been initiated or NBC threat status (nuclear) is Serial 3.
. Continuous monitoring falls below 1 centigray per hour (cGyph).

Continuous monitoring is done when--



« A nuclear detonation is seen, heard, or reported.

. Periodic monitoring records 1 cGyph or higher.

« Ordered by the unit commander.

. A warning of expected contamination (NBC 3) is received.
Automatic NBC 4 reports are--

. Initia report.

. Peak report.

. Special reports--send when a condition exists that warrants the commander's attention--for
example, when the commander's operational exposure guidance (OEG) is exceeded.

Additional directed reports are--
. Seriesreports.
« Summary reports.

. Verification reports.

Radiological Survey Briefing
1. Situation: Enemy and contamination situation
2. Mission: Who, what, when, where, and why
3. Execution:
a. Concept of operation
b. Assignments
c. Coordinating instructions:

(1) Time of departure



(2) Primary and aternate routes

(3) Coordination required

(4) OEG, turn-back dose (Dyp), turn-back dose rate (Ryy)
(5) Actions on reaching Dy, or Ry,

(6) Areas requiring marking

(7) Debriefing - when, where, by whom

4. Service Support: Forms, equipment, POL, decontamination, and so forth

5. Command Signal:

a. Command. Location of control party

b. Signal:

(1) Reporting requirements
(2) SOl
(3) Codes and call signs

(4) Primary and alternate communication means

Aerial Radiological Survey Briefing

Control party briefing includes--

. Time of departure.

. Courselegs and routes.

. Tentative height.

. Coordination required.

. OEG.



. Actions on reaching Dy, or Ry,
. Debriefing: when, where, by whom.

. Height of aircraft (150 meters AGL [above ground level] maximum, 60 meters AGL
optimal).

« Ground speed (53 knots [98 kmph] maximum; slower is more accurate).

. Establishment procedures for the air-ground correlation factor (AGCF).

. Timeinterval between readings (500 meters maximum).
To use the below table to find the downwind distance of Zone |, enter the left-hand column with
theyield asindicated on line NOVEMBER of the NBC 2 nuclear report. Read across the top to

locate the nearest wind speed (always round UP to safe-side). Where the two columns intersect is
the Zone | distance Distances are in kilometers.
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Figure 4-7. Downwind distance of Zone I (km).



. . _ Distance From GE (KM)
Time ol arrival (TARR} = Effective Wind Speed (kmph)

fndive Dase or Dose Rate (JD)

Transmission factor T Dwiside Dose or Dose Rate {«12)!

Inside dose ur dose rate = Quiside dose or Jose rale x transmission factor

inside Dose or Dose Rate

Quiside dosc or dase mle = .,
Tronssnission Faclar

Radiological Calculations*
(For use with pocket calculator)

Decay

K1

Kaulman Equation: Ry = Rixty Ry = Rifle L= s
H

R, = Dose rate measured at H + 1.
R; = Dose rate measured at time (t) after burst (other than H + 1)

t = Time that Rt was measured (in H +m-hours after burst).
n = Decay exponent (use 1.2 if unknown).

Total Dose**

Useif To<H +25: D = (Ry/1-n)(T,1-n- Tl-n)

Useif Te>H +25: D =Ry X Tg

D = Total dose.

T, = Time of exit from area (in H + number of hours after burst).
Te=Time of entry into area (in H + number of hours after burst).
Ts=Time of stay in area (hours).

Decay Rate of Fallout (n)

n=Log (R/Ry) /Log (T Ty)

R, = Dose rate measured at time a (T,) (after peak dose rate).

Ry, = Dose rate measured at time b (Ty,) (last dose rate).

T4=time (in H + number of hours after burst) that R, was measured.



Ty =time (in H + number of hours after burst) that Ry, was measured.
Validity Time for Decay Rate (TP)

Tp =3 (Tb'Ta) + Tb
T,=Time (in H + number of hours after burst) that R, was measured.
T, =Time (in H + number of hours after burst) that Ry, was measured.

Table 4-4. Normalizing Factors (NFs)
(Correlation to H + 7 Hour)

[ 1
DECAY EXPOMNENT [n)
TIME AFTER

BURST 0800 O.BDD 1000 1.200 1.400 1.800 1.800 Z.000
10 min 0341 0238 oIE7 0116 0,081 0057 0.040 0.028
20 min o517 0415 0,333 0.268 0215 0172 .138 a1
30 min 0660 0574 0 500 0435 0378 0.330 0.287 0.260
A0 prvin 0.784 0.723 OEGT 0615 0.567 0523 Q483 0.444
5O mmif 0 B9E 0864 0.833 0 03 0775 0.747 0.720 0,654
1 hr Q min 1.000 1.000 1.0 1060 1.000 1.000 1.000 1,000
I b 10 min 1.090 1.130 1.160 1.200 1245 1.280 1.320 1380
1 b 20 min 1.180 1.250 1.330 1.410 1493 1.580 1670 1.770
1 hr 30 min 1.270 1 380 15080 1.620 1. 760 1.910 2070 2.250
1 hr 40 min 1.350 1.600 1.660 1.840 2.040 2.260 2600 .71
1 b 50 min 1430 1620 1.830 2.070 2330 7630 2.970 3,380
& hr 0 min 1810 1.740 2000 2.2580 2630 3.030 J480 4.000
Z hr 15 min 16320 1.910 3250 2.640 3410 3 660 4.300 50680
2 hr 30 min 1.730 2 080 2500 3 000 3600 4.330 5.200 6230
2 hr 45 min 1,830 7 740 2.750 3.360 4120 5.040 6.170 7.560
3 b O min 1.930 2400 3.000 3.730 4 550 & BOO 7.220 8000
J br 15 min 2020 2.560 3250 4.11Q 5200 B.5590 B.340 10580
3 hr 30 min 2120 2.720 3.500 4.4 50 6770 7.420 8530 12.250
3 b 45 min 2210 2.870 3.750 4,880 6.360 B 280 10,790 14,080
4 b ) i 22590 3.030 i D00 2.270 6.9&0 9,190 12920 18000
4 hr 20 min 2410 3.230 4 330 2 B10 17380 10.440 14000 18.770

& hr &0 min 2530 T.420 4660 6.350 B.Ba0 11,760 16,000 21,770 |
5 her O min 2620 1620 & .000 6.890 . 8510 13.130 18110 25,000
5 hr 20 min 2,730 3.810 5.330 7.450 10410 14.560 20,380 28440
5§ hr 40 min 2 830 4000 B BED B.O10 11.340 16.040 22680 2o
& hr 0 miin 2.930 4,190 6000 B.580 12.280 17.680 251580 36000
6 hr 20 min 3020 4 370 6330 4160 13.250 19170 i e ] 40110
6 hr 40 min 3120 4 560 5660 9 740 14.230 20800 A0.410 a4 440
T e O man i ] 4.740 T.000 10330 15.240 21 a8h 33.200 A45.000
T b 20 min 3.305 4 8530 T.330 1O 920 18,270 24 230 IE 00 53.700
T b 40 min 3,390 100 T 660 11520 17.310 TE.020 38110 BE.TTO
8 br O min 3 480 5270 .00 12120 18.370 27.850 42210 G OO0
9 hr O min 3730 5 BOD 9000 13960 21.670 33 630 52150 81.000
10 hr O min 4.980 6310 1L 15 840 25110 Ja.810 53.090 100 000
11 hr O min & 210 6 B00 11,0060 17 760 20700 46.360 74 500 121 000
12 kbr O mun 4440 7300 12,000 19 710 32.420 §53.290 B7.600 Tdd. D00

‘ L

1. Usa naxt higher time if time falls in betwean,
2. Interpolating NF of odd decay rates will be approximations only.

Normalizing Factor Formulas



For H + 1: NF = (T?) or

H + 48: NF = (T2/48)

T2 = Elapsed time after burst
n = Decay Exponent

Ri= R xNF

Aerial Survey Calculations

leg or raute lengih (kn) +
S km

Minimum number of readings =

Time between rcadings (sc¢) =
Leg or Route Lengih (kon) x 3,600 lsechr) x {no. readings - 1)
Windspeed of Aircraft (onph)

Distance between readings {km) =
Time Between Readings (sec) x Aerfal Aircrafi Speed {(kaph)
3.6 I:.!-'-EG'j“-}

Leg or Route Length Uian)
ne. Readings — 1

Plotting interval berween readings (km) =

Turn-back dosc {Dhn) I‘{}?

2 x QEG x Speed (fonph)
Distance {Jan)

Tum-back dose rate {Ryp) =



Table 4-5. Transmission Factors for Residual Radiation.

M1 tank
MB0 tank
M2 IFY
M3 CEV
32 NBC Recon iFox)
M113 APC
102 SP howitzer
M23 recovery vahicle
ME4AE cargo vehicle
MBEZ7 carrisr; command post
M5E1 Armorsd Racon Airborne Assault Yehicle
M7 23 Combat Enginesr YVehicle
M2 ACE
Gradear
Bulldozer
Scraper
HRMWWY
cUCyY
2Va-1on truck
4- to F-ton truck
rultistory building
Top floor
Lower Ficor
Frame houss
First floor
Bagsemean?t
Urban araz (in open)
Waads
Underground sheltar (3-foot earth cover)
Faxholes

Moo WwOo R NLDDR NN

04
04

w

I

Q002

* These factors do not spply 1o ground survey dose rates.

shelter using the following transmission factor formuias.

Mote: The abowe TFs are jor planning purposes anly, Calculare the sctual TF for a given

TF = 1D (Inside Dose Rate) = ODxTF
0D {Dutside Dose Ruile)




Table 4-6. Carrefa?ian Factors for Residual Radiation. *

. . Correlation
Shielding Location of Survey Meter Factor
M1 tank (Abrams)* 20.0
MEOD tank Turret, rear top 25.0
Turret, front 53.0
VDR2 mount, left of driver intercom box 23.0
IME IFV (Bradley) AN/VDRZ2 mount on hull wall 9.1
M3 CFV AN/VDR2 mount on hull wall | 9.1
M113 APC AN/VDR2 mount on hull wall by heater | 3.6
M103 SP howitzer MNear driver, left side 9.1
I Rear right side 3.5
ME88 recovery vehicle Commander position 3.4
M577 command post AN/VDR2 mount above TC's intercom 6.9
Carrier box
551 armored recon MNear driver, right side 2.5
airborne assault vehicle 4.6
HUMMWY family (M398) | AN/VDR2, by radio mount 1.7
l!lf"z-tnn truck 1.7
4- to 10-ton truck 2.0
M1008 CUCY Series AN/NVDR2 mount on cab floor 2.0
Multistory building
Top floor 10.0
Lower floor 2.0
Frame house
First floor 2.0
Basement 10.0
Underground shelter 5,000.0
(3-foot earth cover)
Foxholes 10.0

— S —

* These CFs are for planning purposes only. Calculate the actual CF for 8 given shelter,
using the following correlation factor formulas.

CF =

__ 0D (Qutside Dose Rate) oD

IDx CF

1D {Inside Dose Rate)



Table 4-7. AN/VDR2 Attenuation Factor DIP Settings.

Row G | Row H H-nw J
M577 o a | o
ME0 Tank 2 3 0
M1 Tank 2 0 0
M113 0 3 6
M2/M3 0 9 1
M151 0 1 3
M880/M1008 0 2 0
{ M98 " _ | 0 1 ‘?_J

Table 4-8. Dose Criteria for Placing a Unit in a
Radiation Exposure Status Category.

Radiation Exposure Status

Mumerical Criteria Total Cumulative Dose (cGy)

RES Zero
RES1
RES2
RES3

0 (no exposure)
> 0-<70

> 70- <150
>150

wTE




Table 4-9. Nuclear radiation degree-of-risk exposure.

supparting fire.

Radiation Total past Possible exposure criteria for a single operation that
status category |cumulative dose |will not result in exceeding the dost criteria for the
{See ALB) (eGy) (See C}) stated degree of risk (cGy) (See D&E)
RES-0 Units MNo explosura Megligible risk: = 50
Moderate risk; = 70
Emergency risk: = 150
RES-1 Units Maore than O, MNegligible risk: < 10
but less than or |Moderate risk: = 30
aqual to 70 Emergency risk: < 110
RES-2 Units More than 70, Any further exposure is considered to exceed a
but less than or |negligible or moderate risk.
equal to 150 Emergency risk: < 40
RES-3 Units More than 150 | All further exposure will exceed the emergency risk.
NOTES:

A. Radiation status categones are based on previous exposure to radiation.

B. Reclassification of units from one radiation status category to a less serious one is
mads by the commander, upon advice of tha surgeon, after ample observation of actual
sat of health of axposed personnel.

C. All exposures to radiation are considered total body and simply additive. Mo allowance
is made for body recovery from radiation injury.

D. Risk levels are graduated within each status category to provide more stringent criteria
as tha total radiation dose accumulated bacomes more serious. The exposure criteria
given for RES-1 and RES-2 units should be used only when the numerical value of a unit's
total past cumulative dose is unknown.

E. Each of the degrees of risk can be applied to radiation hazards resulting from enemy or
friendly weapons, or both, and from initial nuclear radiation resulting from planned friendly

Ty

Radiation Injury

Immediate Injury but Delayed Effects

Since aradiation injury victim does not show symptoms immediately after exposure, except for
nausea and vomiting, these initial symptoms are not reliable by themselves to eval uate casualties
or treat patients. Currently, the only available method to quickly estimate the radiation injury to a
soldier iswith a personnel dosimeter. Without this dosimetry, many days must pass before
definitive diagnostic techniques of the secondary radiation exposure symptoms can provide an
accurate estimate of radiation injury.

Tolerance:

IM93 + 10% certified and leak checked



IM 147 £+ 10% certified and leak checked
DT236 £ 30% or £ 30 cGy, whichever isless, with 95% confidence after 24 hours

Self-aid and Buddy Aid
Key Factor in Nuclear Combat

Nuclear detonations can produce large numbers of blast, burn, and projectile injuries that initialy
must be managed by individual soldierstrained in critical frost-aid procedures.

Critical Period

The great physical damage to the surrounding area as a result of a nuclear detonation will increase
delaysin medical assistance and evacuation. Quality self-aid and buddy aid will improve casualty
survival rates and conserve medical resources. Prompt stabilization will ensure casualties can
better withstand evacuation to appropriate medical treatment facilities.

Radiation Guidance

Radiation guidance is the advice by the medical staff officer to the commander concerning the
medical effects of predicted and actual radiation received by a unit. Commanders use medical
advice and information to weigh the options of retaining soldiers with radiation injury (with the
possibility of increasing lethality) versus entry into the medical support system.

I mportance of Fitness and Wellness

The percentage of deaths that will occur from a given exposure is not a constant value, and it is,
in fact, changed by many conditions. For healthy soldiers, LD + 50 is estimated to be about 450
cGy if no medical careis provided, if there are no other injuries, and if they are required to
perform little physical labor. If, however, soldiers with no other injuries are worked to exhaustion
or are in poor general health, LD + 50 is be reduced to approximately 300 cGy. Soldiersin good
health, promptly evacuated to a CONUS hospital, and provided extensive medical care are
expected to have their LD + 50 increased to 600 cGy. Soldiers fitness and health are, therefore,
critical factorsfor survival on anuclear battlefield.



-
Table 4-10. Effects of radiation exposure on combat personnel.
|
'Duu' s Ti“:". of Performance
Initial Initial - ) . -
Range - Capability Final Disposition
icGy) Symptoms Symptoms {mid-dose range)
Y (approx) g
None to 6—12 hours Combat effective Duty
slightincidence of
0 transiant haadache
to and nauses,
70 | vomiting in up to
5% of personnel in
upper part of range
Transient mild 2—20 hours Combat effective Duty. No deaths.
nausea and vomiting
71 |in 5%—30% of
to personnel, vomiting
150 |in up to 5% of
personnel in upper
part of range.
Transient mild to 2 hours to 2 DT: PD from 4 hours |Duty: less than 5%
moderate nausea days until recovery. deaths at low end of
151 | and vomiting in UT: PD from 6 hours |exposure range:;
to 20%—70% of until 1 day. death may occcur in
300 |personnel, mild to PD: 6 weeks until 10% of personnel,
moderate fatigue recovery.
and weakness in
25%—60% of
parsonnel.
Transient moderate |2 hours to 3 DT: PD from 3 hours |Duty at low end of
nausea and vomiting |days until 2 weeks, for exposure range; less
301 [in 50%—90% of death or recovery. than 10% deaths.
to personnel, moderate UT: PD from 4 hours | At high end of
500 |fatigue in to 2 weeks until exposure range,
50%—90% of death or recovery. death may occur in
personnal. more than 50% of
personnel beginning
after 4 weeks.
Moderate to savere | Within 1 hour |DT: PD from 2 hours |At low end ot
nausea and vomiting until 3 weeks. Cl exposure range
in BO%—100 of from 3 weeks until |death may occur in
501 (personnel. death, more than 50% of
to personnel beginning
BOO after 4 weeks. At
high end of
axXposure range
99%, beginning
after 3 weeks.




a:n-:_r.msura range
99%, beginning
after 3 weeks.

Table 4-10. Effects of radiation exposure on combat personnel

fcontinued)
iDose* Initial Tli:;:i;f Performance
Range Symptoms®* Symptoms Capability Final Disposition
lcGy) (approx) {mid-dose range)
Moderste to severe |2 hours to 6 DT: PD from 2
fatigue and weeks hours to 2 days and
weaakness in 7 days until 4
290%—100% of weeks,
personneal.
a8l
to Moderate to severe |45 minutes to  |DT: PD 1 hour until | 1,000 cGy; death in
1,500 | nausea, vomiting, 2-1/2 days 6 hows and 1-1/2 1 to 3 weeks.
disorientation, and days until 1 week,
dizziness in 100% Cl: & hours until
of personnel; 1-1/2 days and 1
moderate fluid loss week until death.
in B0O% of parsonnel. uT: PD 1-1/2 hours
until B8 days.
Cl: B8 days until
death.

DT = demanding task

UT = undemanding task

PD = performance decrement {25% - 75% of preirradiation performance level)
Cl = combat ineffective (< 25 % ot preirradiation performance laveal)

* Doses are free-in-air dose values.
*+ \Jomiting and nausea from tension or fear was reported by 20% of US combat troops
in & survey of WWII veterans, particularly in the presence of homible sights and smells.
Extreme fatigue and weakness are also common symptoms of combat stress (battle
fatigue). Therefore, none of these symptoms alone are a reliable indicator of tha amount
of radiation exposure a person may have received.
The effacts listed in Table 4-10 represent a continuous exposure spectrum broken into
dose range segments. When looking at symptoms/performance, the high end of one
segment is very close to the low end of the next segment.
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* For neutron induced radiological calculations, use nomogramsin FM 3-3-1.

** When decay constant n = 1, use 1.000001 for the above equation.
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CHAPTER 5

Biological Protection

Actions Before An Attack:
« Up-to-date immunizations
. Good hygiene
. Areasanitation
. Physical conditioning
Biological Attack Indicators:
. Mysteriousillness (large number of soldiers)
« Large number of insects or unusual insects
. Large number of dead wild and domestic animals
. Artillery shellswith 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
. ldentify casualties (from symptoms they exhibit)

. |Isolate soldiers with symptoms

Biological Hazard's Prediction
Suspect A Biological Attack When
. There areindications of achemical 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
(asin artillery or bomb let attack). Thistype of attack includes toxins.

. TypeA Case b--A spray line.
. TypeB--Large, liquid drop/ground contaminating attack
Biological Calculations

Maximum Downwind Hazard (MDWHD) = 4 X windspeed (kmph) X cloud duration * of
greatest effects (Zonel)

Example of MDWHD Computation:

Time of attack: 0130

BMNT: 0430

Wind direction: 150 grid

Windspeed: 13 kmph

Cloud duration =5 hrs MDWHD =4 X 15X 5= 300 km
(3 hrsfrom time of attack to BMNT + 2 =5 hrs)

Cloud Duration of the Greatest Effects (Zone )
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) =

. Distance (on) From Ateck Area
Time of Atack (TOA) + Wendspeed Uanph)

Simplified Downwind Hazard Prediction for Biological Agents

Downwind hazard prediction for biological agentsis very similar to the procedure for chemical
agents. The resulting prediction provides a minimum estimate of the danger zones for biological
agentsin 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 aert units in the immediate downwind hazard
area. The NBC 3 chemical report equates to approximately 50% of Zone | of the simplified
biological downwind hazard prediction. This warning will be adequate for the first 1 to 5 hours
(depending on wind speed) unitsin the remainder of Zone | and Zone |1 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.

Distance (fm) From Attack Area
3 x Windspeed (fanph)

Cloud Exposure Time = (CET} =

The NBC 3 chemical report equates to approximately 50 percent of Zone | of the simplified
biological downwind hazard prediction. Thiswarning will be adequate for the first 1 to 5 hours
(depending on wind speed). Units in the remainder of Zone | and Zone |1 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 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 |--More than 20% to 30% casualties.

Zone 11--20% to 30% casualties, gradually decreasing to 1% to 3% casualties.

Outside the predicted area--No more than 1% to 3% casualties.

Table 5-1. Pasquill Stability Classes ]
Class Definition
A Extremely unstable
B Moderately unstable
C Slightly unstable
D MNeutral
E Slightly Stable
F Moderately Stable
Conditions
Daytime Nighttime
Surface
wind speed Strong Moderate Slight Cloudy Clear
m/sec
<2 a A-B B
2-3 A-B B C E F
3-4 B B-C c D E
4-6 c cC-D D D D
>6 C D D D D

Type A Case a (Point Source Attack)

1. Derive the location of the attack from NBC 1 chemical report and plot the location on amap 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* (Zonel)

4. Draw aline from the point of attack along the representative downwind direction, equal in
length to the MDWHD.



5. Draw aline 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 areafrom 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 behind the attack area circle. The remaining area constitutes the Zones | and ||
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
aline perpendicular to the representative wind direction and which intersects both tangent lines at
this point. The areawithin this smaller plot is the Zone | hazard area.

10. Report the two points at which the Zone | 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 =4 x 13 x 4 =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 acirclewith aradius of 1 km, unless the attack arearadius is known to be more than 1 km.
If the attack areais known to be greater than 1 km, plot acircle with aradius 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.

Time of attack: 2230

BMNT: 0700

wind speed: 15 kmph

wind direction: 60 deg grid
MDWHD =4 x 15 x 8= 480 km



(maximum 8 hours BMNT)
Type A, Case b (linear spray)

1. Derive the location of the attack areafrom 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 aline through the attack area from the start point to the end point.
2. Draw 1-km-radius circles around the beginning point and endpoint of the spray line.

3. Determine the MDWHD, asin Case a.

4. From each endpoint of the spray line, draw aline 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. Thisisthe line of maximum
downwind hazard.

6. Extend each representative wind direction line 2 km behind each endpoint of the spray line.

7. Draw aline from each point 2 km behind the endpoints tangent to the outer side of each circle,
until it intersects the MDWHD line.

8. Draw aline tangent to the rear of both attack circles. Erase the area behind the attack circles.
This figure encompasses the Zone || 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 aline perpendicular to this point and which
intersects both tangent lines. This smaller figureisthe Zone | hazard area. Report the point of
intersection with the tangent lines as Zone | 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 =4 x 12 x 8 =384 km

Type B (large, liquid drops, ground contaminating attack)
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1. Derive the location of the attack areafrom NBC 1 biological report, and plot it on the map.
2. Draw acircle with aradius 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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* The cloud duration is a measure of the length of time a biological agent islikely to remain

effective end aerosolized in the environment.
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CHAPTER 6

Smoke

Smoke in the Offense

Battlefield applications of smoke include--

. Obscuring

. Screening

. Protecting

. Marking
Friendly forces use projected, generated, and self-defense smoke to--

. Mark targets.

« Obscure enemy gunners and surveillance.

. Degrade enemy command, control, and communications.

. Conceal passage of lines, movement to contact, and hasty and deliberate attacks.

. Conceal landing zones (LZs), drop zones (DZs), or pickup zones (PZs). (For friendly LZs,
DZs, and PZsthe smoke is placed to restrict enemy observation without interfering with
friendly operations.)

. Conceal river-crossing operations and reduction of obstacles.
. Conceal logistics operations (for example, fast refuel sites).

. Signal.



« Support deception plans.
. Degrade enemy laser designators, range finders, and weapons.

. Enhance the effectiveness of artillery-delivered minefield by concealing their visual
indicators.

« Support MOUT operations.

Smoke in the Defense

In the defense, forces use smoke primarily to increase survivability and counter enemy
reconnaissance, surveillance, and target acquisition. Forces use smoke in the defense to--

. Obscure enemy direct-fire gunners and artillery forward observers.
. Disrupt enemy movement and command and control.

. Conceal obstacle emplacement, preparation of battle positions, and movement to alternate
positions.

. Conceal reconstitution, holding, and staging areas.

. Conceal MSR activities.

. Signal.

. Mark targets.

. Deceive the enemy asto areas of main effort and battle positions.
. Reduce the effectiveness of enemy directed-energy weapons.

. Enhance air defense by degrading nap-of-earth flight patterns and forcing the enemy to fly
higher.

« Silhouette targets.

« Support MOUT operations.



Tactical Countermeasures

. Disperselaterally and in-depth to increase lines-of-sight.

o Position forward observers outside anticipated coverage.
o Position laser designators to front or flanks to avoid preplanned smoke.
o Position visual air defense systems on high ground.

o Position thermal/MMW air defense systems in smoke.

. Use obstacles to disrupt enemy timing.

o Use electronic jamming to preclude adjustments of smoke.
o Use remote sensor systems to track enemy progress.

o Engage at choke points with indirect or preaimed direct fire.

. Deceive the enemy about unit location.

o Prepare positions and alternates in friendly smoke.
o Conduct rigorous counter-reconnai Ssance.

o Use decoys.

. Use helicoptersto identify and fire through gaps in coverage. Use remote piloted vehicle

(RPV) to look down through smoke.

. Employ scatterable minesin friendly or enemy smoke to slow an attacking enemy.

. When moving in smoke, plan for tighter formations, slower speeds, and easily recognized

routes.

. Inthe defense, prepare and rehearse movement to alternate and subsequent positions. Use

range cards, T& E mechanisms, and multiple lines-of-sight for paired weapons. Plan for
target hands-off.

. Smoke coordination and reconnaissance checklists for smoke unit leaders are outlined

bel ow.



Smoke Planning Process

. Each echelon of command plans for smoke employment to support current and future
operations.

. Integrate smoke into the overall tactical plan.
« Synchronize smoke use with key events or decision points.
. Base smoke planning on the same factors as the tactical plan--
o Mission
o Enemy situation
o Terrain
o Weather
o Troops available
o Time
s Distance
. Mission considerations include--
o Types of smokes and obscurants available.
o Unit capabilities.
o Detailed planning and preparation.
o Employment techniques.
o Communications.
o Intelligence.

o Whether the unit has successfully operated in smoke previously



. Chemical staffs must coordinate with other staff sections to--

Develop estimates that define enemy capabilities and our own courses of action.

O

o Analyze smoke targets.
o Prioritize smoke resources.
o Recommend courses of action to the commander.

. When the commander approves the staff estimates, the staff prepares orders that combine
smoke with combat power.

Situation and Target Development

Targeting begins with the commander's guidance and continues through the development of a
prioritized list specifying what targets to attack and when to attack these targets (DECIDE), plus
acquiring high-payoff targets (DETECT), and what will defeat these targets (DELIVER).

Intelligence Preparation of the Battlefield
. For smoke planners
o Evaluation of areaof interest and operation.

Terrain analysis

O

o Weather analysis
o Threat evaluation

Threat integration

O

Smoke Estimate

. Chemical officer, in coordination with the G3/S3, FSO, and smoke unit
commander/platoon leader prepares the smoke estimate.

. Estimate goes to the S2 and targeting officer for inclusion into the target value analysis
(TVA) for fire support planning, and to the S3 and chemical staff for smoke target
planning.



Smoke Support Plan Development

. Prepared simultaneously with the smoke estimate.

. Obtain the restated mission/commander's intent.

. Obtain required fire and smoke planning information.

. Recommend smoke support coordinating measures.

. Update status displays.

. Brief smoke support plan to obtain concurrence from commander (or G3/S3 as required by

local policy).

. Coordinate fire support plan changes with the commander or S3 and with the FSO.

. Coordinate the smoke support plan with adjacent units.

. Brief smoke unit leader(s) on the smoke annex to the OPORD.

Smoke Support Plan Execution

« Use covered and concealed maneuver techniques.

. Time smoke delivery with decision points, IPB, and human feedback.

« Use unobscured weapons to overwatch.

. Do not let your smoke silhouette your own forces.

. Plan to engage through or around the smoke.

. Plan for enemy countermeasures.

. Plan for additiona maneuver time under smoke.

. Verify enemy locations (responsibility of recon).

Smoke Support Plan Execution



. Theimpact of smoke on tactical operations mandates close coordination, control, and

planning for contingencies.

. Command/staff supervision are essential to ensure the use of smoke enhances rather than

degrades mission success.

. Commanders must control smoke in their areas of operation.

. Smoke unit leader monitors the communications nets for the supported unit and internal

nets.

« Plan to minimize friendly force degradation from our use of smoke.

Smoke Mission Coordination Checklist for Smoke Unit
Commanders or Leaders

. Grid coordinates of the smoke target area.

. Tactical or operational missions to be supported.

. Vishility criteriarequired in the smoke target area?

. Type of screening smoke (haze, blanket, or curtain).

. Type of smoke unit support for logistics, security, and fire support available or needed.

. Will weather and terrain influence the mission?

« Anticipated duration of the mission.

. Direction of known or suspected enemy forces.

. Supported units frequencies, call signs, and brevity codes.

. Signalsfor starting, stopping, shifting, or continuing the smoke mission.

. Tactical situation in the proposed smoke area of operations concerning enemy contact,
obstacles, etcetera.

. Actions taken should the smoke unit make enemy contact.



« Grid coordinates of supported unit TOC<s/CPs.

. Challenge/password and code weds.

. Fog oil and fuel (both diesel and gasoline) resupply.

. Maintenance support and recovery provided.

. Projected requirement for Class V.

. What aviation assets will be available to supported and supporting units?

. WhereareLZs, and FARPS?

Smoke Recon Checklist for Smoke Unit Leaders

. Locate selected target areas.

. Determine supported and subordinate unit positions.

. Designate subordinate unit smoke positions and/or lanes.

. Locate smoke control point(s).

. Designate supply routes, access routes, fuel resupply points, and/or fuel/fog oil forward

prestock pointsif required.

. Determine local weather and terrain conditions. (While it isimportant to note local

weather conditions at the time of the recon, the unpredictable nature of weather
necessitates that the smoke unit leader consider al possibilities when drafting the
operations order.)

. Determine security support requirements and internal smoke unit defense measures.



Table 6-1. Smoke Generator Unit Capabilities

Type of Organization

Point
Sources

Average Screen
Width* Visibility at
50 Meters (Min-Max)

Average Screen
Width* Visibility at
50—Meters

{Min-Max)

Chamical Company (5G]}
(Mtr) (M151) M3A4)
Ona PMatoon

48
24

1.00 km—3.4 km
0.50 km—1.7 km

2.0 km—E.8B km
1.0 km—3.4 km

Chemical Company (5G]
{Mtr) M398) (M3A4)
One Piatoon

48
24

0.50 km—1.7 km
0.50 km—1.7 km

1.0 km—3.4 km
0.1 km—3.4 km I

Chemical Company (SG}
iMtr) M1037) (M157)
One Platoon

24
12

0.50 km—1.7 km
0.25 km—.B5 km

1.0 km—3.4 km
0.% km—1.7 km

Chamical Company
{Smk/Decon)
{M151) M3A4)
One Platoon

48
12

1.00 km—3.4 km
0.30 km—.9 km

2.0 kn—6.8 km
0.5 km—1.7 km

Chemical Company
{Hvy Div/Mech]
Smoke Platoon
{M1059) (M157)

0.20 km—.6 km

0.4 km—1.1 km

Chemical Company (SG)
Mech (M1059) (M157)
Onea FPlatoon

21
7

0.60 km—2 km
0.30 kmm—.7 km

1.1 km=—3.7 km
0.5 km—1.3 km

* Average screen widths are estimates for stationary smoke smployment only but may

be used as minimums for mobile employment.




Table 6-2. Wind Speed Estimation.

. Wind Speed
Observed Conditions i
Kmph | MPH

Smoke, vapor from breath, or dust raised by vehicles or personnel rises 0-2 0-1
vertically. No leaf movement.
Ssmoke, vapor from breath, or dust raised by vehicles or personnel
maoves slightly in direction of wind. Leaves move slightly and 3-5 1-3
intermittently.
You can feel slight wind on your face. Leaves rustle. 6-10 4-7
Leaves and small twigs in constant motion. 11-14 712
Wind raises dust from ground. Loose paper and small branches move. 15-25 [13-18
Small trees with leaves sway. Coastal wavelets form on inland waters, 26-32 [19-24

Tops



Table 6-3. MOGAS Consumption (number of gallons).
- Mission (Hours) |
Generators . y
1 2 3 4 6 8 10 | 12
i al 6| 9| 12| 18] 24| 30| 36
2 6| 12| 18| 24| 36| a8 | 60| 72
3 o | 18| 27| 38| 8B4 72 90 | 108 |
4 12| 2a| 3| a8 | 72| 86| 120 | 14a
6 8| 36| 54| 72| 108| 144 | 180 | 216
8 24 | a8 | 72| 96| 144 | 192 | 240 | 288
10 30| 60| 40| 120 | 180 | 240 | 300 | 360
12 36 | 72| 108 | 144 | 216 | 288 | 360 | 432
14 a2 | B84 | 126 | 168 | 252 | 336 | 420 | 504
18 564 | 108 | 162 | 216 | 324 | 432 | 540 | 648
24 72| 144 | 216 | 288 | 432 | 576 | 720 | 864 |
36 108 | 216 | 324 | 432 | 648 | 864 | 1,080 | 1,296
a8 144 | 288 | 432 | 576 | 864 |1.152 |1.440 | 1,728
Formula {: :::rl: : rl; I'lt-l:rﬂn:?-:n: :ﬂ Hr::; ::;:_. :uratinn {hours) tima:: ;urnbﬂl of




Table 6-4. Fog Oil Consumption (Number of 55-gallon drums) |
(For general planning M3A4 EM157)
Mission {Hours)
Genererators . n
1 2 3 4 6 8 10 12
1 1 2 3 4 6 8 10 12
2 2 4 6 8 12 16 20 24
3 3 6 9 12 18 24 30 36
a 4 8 12 16 24 32 40 48
6 6 12 18 24 36 a2 60 72 |
8 8 18 24 32 48 64 80 96
10 10 20 30 40 60 80 | 100 | 120
12 12 24 36 48 72n| 96 | 120 | 144
14 14 28 42 56 B4 | 112 | 140 | 168
18 18 | 36 54 72 | 108 | 144 | 180 | 216
24 24 48 72 96 | 144 | 192 | 240 | 288
36 36 72 108 | 144 | 216 | 288 | 360 | 432
48 48 96 | 144 192 | 208 | 384 | 48O | 576
Table 6-5. Smoke Pot Characteristics.
Burning . .
Type of Time tgnition | - CM" | Eioating | WeISPt | Euel Filler
Smoke Pot . Ignition {Pounds)
(Minutes)
MS 1222 | Manual or | Yes No 33 | HC (solid)
electrical |
. M4A2 10-15 Manual No Yes 38 HC (solid)
XM8 5-7 Manual No No 33 TA (solid)
(Training |
only)




Table 6-6. Smoke Pot Placing Guide.

. Position Spacing Distance
Wind Speed .
! P Temperature Terrain {meters) Smoke Line
Gradient Description from Target
Kmph | Mph Haze | Blanket (Meters)
1-14 1-9 |All: Stable Open/Water B0 25 250
Unstable or
MNaitral Wooded 60 30 aﬂ?_.._ .
70 a5 aso0
25-15 8-16 |All Open/\Water 40 20 200
Wooded BD 25 250
26-32 168-20 | Al Opan/\Watar 30 15 150
Wooded 40 20 200
AFormula . . Duration of Mission (min)
MNumb f pot ts red = -
umber of pots/points requi Burn Time of Pot (min)




CLASSIFICATION

. Grid coordinates of the smoke mission (target location):

. Start and stop date/time/event of smoke mission:
START Date/Time/Event:
STOP Date/Time/Event:

. On/off-station date/time for the smoke unit(s):
ON-STATION date/time:
OFF-STATION date/time:

. Type of visibility in the smoke required:
(Blanket: less than 50 meters.) (Haze: S50 to 150 meters.)

. Enemy location(s)/activity:

. Communications:
{a) Supported unit’s frequencies and callsign:

Primary Frequency: Alternate:
Callsign:

(b} Supporting unit's frequencies and callsigns:
Primary Frequency: Alternate:
Callsign:

CLASSIFICATION

Figure 6-1. Sample smoke mission coordination checklist.




CLASSIFICATION

7. Supporting unit’s command relationship to the supported unit (DS, GS,
attached, OPCON):

8. Supported units’ responsibilities to the supporting unit (for example,
maintenance, transportation, fuel, and feeding):

9. Required staff coordination for the mission: (Check applicable staff
gsections.):
§2  S3_ S4__ FSE__ ALO__ ENG__

10. Location of supported unit's TOC:
11. Challenge, password(s), and code word(s):
12. Coordination effected with subordinate units, DATE/TIME:
13. Coordination effected with adjacent units, DATE/T IME:
14. Designate supply route(s) infout of area:

15. Determine local weather conditions and peculiarities:

16. Determine any additional security requirement (for example, supporting
unit requirement(s) for security forces):

17. Liaison Information (between supported unit and supporting unit):

18. Smoke operation overlay:

19. After action report (AAR) to division NBCC:
Date/Time Mission Started:
Duration of Mission:
Fog Qil/MOGAS Consumption:
Mission lssues/Problems:
Mission Results (success or failure):

CLASSIFICATION

Figure 6-1 (cont’d). Sample smoke mission coordination
checklist
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CHAPTER 7

Flame Field Expedients

Flame Field Expedients (FFE) Checklists

L ocation of Fuel Mixing Site

. No fire hazards

. Firm, well-drained terrain

. Convenient to supply delivery

. Central location

. Weéll-ventilated and outdoors

. Posted with NO SMOKING signs
Employment in the Offense

. Raids

. Ambushes

. Low-intensity conflicts

« MOUT operations
Employment in the Defense

. Reinforce obstacles

. Augment final protective fires



. Cover dead spaces and gapsin the defense

. Illuminate critical areas of the battle

Items necessary to mix fuel

. Water-free, standard-issue gasoline,
JP4, JP5, or JP8 fuels.

. Nongalvanized fuel containers
. Wooden paddies

« Air hose and air supply source
« M4 fuel-thickening compound

« FM 3-11 or FM 5-250

« Unthickened fuel (a 60/40 mixture of
gasoline and ail)

Basicitemsrequired to construct an
exploding device

. Container to hold the fuel

. Fuel (thickened or unthickened)
. Buster: explosive charge

. lgniter: trip flare, M34 wP

. Grenade, raw gasoline

. Method of initiation: blasting caps




Basicitemsrequired to construct an
illuminating FFE

. Container to hold the fuel
. Fuel (thickened or unthickened)

. Igniter: tripflare

Safe Handling and Minimum Safe Distance for Explosives

Safe Handling

Handling, transport, and storage of explosive items must conform to AR 385-63 and local
regulations.

Responsibility for preparing, placing, and firing of charges must not be divided. Supervising all
phases of the mission must rest with one person.

Personnel handing explosives, blasting caps,
and demolitions must--

. Follow safety rules.
. Observe post regulations.

. Adhereto local unit SOPs.

Minimum Safe Distancefor Missile Hazard

The MSD table gives distances at which personnel in the open are relatively safe from missiles
created by bare charges placed in or on the ground, regardless of type or condition of the soil. See
AR 385-63 and FM 5-250 for further details.



Table 7-1. Minimum Safe Distances (MSDs).
Pounds of Explosives MSD (in meters) |
1-2 300
30 an
| 3s 327
40 342
45 356
&0 369

Fire and Burn Safety
Thickened flame fuel --

Burns much longer than raw gasoline.
Sticks to objects and continues to burn.
Cannot be stamped out with a boot, it will only spread and continue to burn.

Burning Fuel on Personnel
If burning fuel splashes on an individual, he or she must react as follows:
« DO NOT run (running can result in extensive and severe burns).
« React quickly to extinguish thefire.
. Fall to the ground, face down, if burning fuel is on the front.
. Fall to the ground, face up, if burning fuel is on the back.
. Remain motionless.
. Smother the flame by depriving it of oxygen.
Soldiers not affected by the flame must--
. React quickly to help smother the flame.

. Usesoil, sand, canvas, or CO, fire extinguishers (in training).



. Use BDU garments, poncho liners, or shelter halves (in combat).
Burning Fuel on Equipment

If FFE fires are on equipment, personnel must use either standard Army CO, fire extinguishers or
expedients (water, sand, soil, other nonflammable dry substances).

Detection of Water in Gasoline

Water in gasoline is one of the chief causes of poor or unsatisfactory flame fuel. When mixing
flame fuel, assume that all gasoline contains water unless it has just been removed.

Water in gasoline is most easily detected by sampling the liquid at the bottom of the container
with an aspirator.

Removing Water from Gasoline
Siphon
Tilt the drum and allow it to stand for several minutes. Water will accumulate in the lowest

portion of the drum. Insert aflexible tube or hose and siphon off the water. See FM 3-11 for
additional methods.

Fuel Mixing Procedures
1. Determine quantity of M4 thickener needed.
Rule of thumb: Number of ounces of M4 thickener = gals of gasoline x 3 (constant)

ExampleM4 = 50 gallons of gasolinex 3
M4 = 150 ounces of my fuel thickening compounds =
3 3/4 cans (2 1/2 pounds each) of M4 thickener to be
added to the gasoline.

2. Add unclotted M4 thickener to gasoline while stirring.
3. Mix until applesauce texture is achieved (5-10 minutes).

4. Allow the fuel to age for 6 to 8 hours (can be emplaced while aging). Although aging is
desirable, newly mixed fuel may be fired with acceptable results.



Unthickened Fuel

When M4 (or MI) fuel thickening compound is not available, an acceptable alternative fuel can be
prepared using a 60% - 40% combination of MO GAS and oil. (NOTE: Any kind of oil will

work, such as standard 30 weight motor oil, fog ail, or crank case drainings.) The best oil to useis
90 weight oil. Example: In a55-gallon drum, 30 gallons of MOGA'S should be mixed with 20
galons of oil. Join the two substances and shake or stir vigorously for a minute or two. The fuel

IS now ready for use.

Exploding Flame Devices
See FM 3-11 for step-by-step instructions.
Vertical Flame Mine with Detonating cord

Area coverage is approximately 50 to 80 metersin diameter. Each 55-gallon flame land mine
requires the following:

. One55-galon container.

. Fifty gallons of gasoline.

« One hundred feet of detonating cord.

. Two electric blasting caps.

« One hundred and fifty ounces of M4 thickening compound.
« One M49 trip flare or (in combat) M 34 WP grenade.

. Six or seven sandbags.



SAFETY NOTE: it is vital that electrical cap-up procedures are accomplished
correctly and in the proper sequence. ‘ o
MOTE: During entire cap up process, radio transmitters in the area {(within 50
meters of the cap) must be turned off.

Figure 7-1. Sample vertical flame mine with detona ting cord.

The illustration below shows a horizontal exploding 55-gallon flame device (detonating cord).
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Figure 7-2. Example of a horizontal flame mine.

Area coverage is approximately 80 to 10 metersin diameter. Each horizontal 55-gallon flame
land mine requires the following:

« One 55-gallon container.

. Fifty gallons of gasoline.

« One hundred feet of detonating cord.

. Two electric blasting caps.

« One hundred and fifty ounces of M4 thickening compound.

. OneM49 trip flare or (in combat) M34 WP grenade.

« Two 1.25-pound blocks of composition C4 or two 1-pound blocks of TNT.

5-Gallon Flame Device



The illustration below shows a 5-gallon fragmentation exploding flame device (explosive charge
or M4 burster). Area coverage is approximately 20 to 25 meters.

Figure 7-3. Fougasse made with a 55-gallon container.

Each 5-gallon flame device requires the following:
. One 5-gallon container.
. Fivegallons of gasoline.
. Twenty-five feet of detonating cord.
. Two electric blasting caps.
. One M4 field incendiary burster.
. Fifteen ounces of M4 thickening compound.

55-Gallon Flame Fougasss Container



Area coverage is approximately 150 to 200 metersin diameter.
Each 55-gallon flame fougasse device requires the following:
« One 55-gallon drum.
. Fifty gallons of gasoline.
« One hundred feet of detonating cord.
. Two electric blasting caps.
« Two 1.25-pound blocks of composition C4 or two 1-pound blocks of TNT.
. One hundred and fifty ounces of M4 thickening compound.
« OneM49 trip flare or (in combat) M34 WP grenade.
. Fifty to eighty sandbags.
One ammunition-can flame bunker bomb requires the following eight items:
. One small-arms ammunition container.
. Onegallon of gasoline.
. Fifty feet of detonating cord.
« One nonelectric blasting cap.
. One M60 fuseigniter.
. Seven and ahalf feet of M700 time fuse.
« Three ounces of M4 thickening compound.
. OneM49 trip flare or (in combat) M34 WP grenade.

Area coverage is approximately 5 to 10 metersin diameter. The bunker bomb is designed as a
portable FFE device to be used during mobile defensive operations or raids into enemy rear areas
during deep operations. Thisdeviceisideally suited for use in built-up areas during mobile
operations in urban terrain.



Figure 7-4. Example of bunker bomb made from an ammunition

Propellant Charge Container

Area coverage is approximately 30 to 45 metersin diameter. Each propellant charge fougasse
requires the following:

. Onemetal cylinder or propellant charge container.
. Three gallons of gasoline.

« One hundred feet of detonating cord.

. Two electric blasting caps.

« Nine ounces of M4 thickening compound.

. OneM49 trip flare or (in combat) M34 WP grenade.



. One 1.25-pound block of composition C4.
. Twenty to thirty sandbags.

The 155 powder charge Fougasse has arange of approximately 30 to 40 meters.




Figure 7-5. Example of a propellant charge fougasse.

Flame llluminators

The Husch-type flare is a sealed, metal container (powder canister) 3/4 full of thickened fuel with
a 1/8 to 3/16th-inch hole in the bottom. The container is placed with cap end down in half of a 55-
gallon drum 3/4 full of thickened fuel. A reflector assembly made from 24-inch culvert should
extend about 24 inches above the top of the drum half rim (figure below). When the fuel in the
drum half isignited, the heat from the burning fuel produces vapor in the powder canister, this
vapor is expelled as a burning jet through the hole in the canister.

24-INCH CULVERT g —

ENGINEER STAKE
REFLECTOR  ——o :

_,1!& ta 3/16-INCH HOLE

P
|_ POWDER CANISTER

//

HALF of B5-GALLON DRUM

FUEL LEVEL

TRIP WIRE
\_

TRIP FLARE —

Figure 7-6. Cutaway showing composition of a Husch flare.



A Husch-type flare will illuminate an area of about 50 metersradius for 4 to 5 hours.
Methods of Firing

Exploding flame devices can be wired to fire electrically on an individual basis, in groups, or with
simultaneous ignition. Also, they may be rigged with trip wires for immediate or delayed firing.

NOTE: Electric and nonelectric blasting caps can be used with various burstersor igniters.

An exploding or illuminating FFE device can be constructed, emplaced and camouflaged by 3
trained soldiersin less than an hour, provided all necessary equipment is on hand and the selected
shot sites designated in advance.

Alter native explosive charges

Although M4 field incendiary bursters are designed specifically for field expedient flame
weapons, this does not mean they are the only charge to be used. Alternative explosive charges,
such as composition C4, TNT, claymore mines or detonating cord, may be used in lieu of M4
bursters to produce a powerful explosion.
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APPENDIX A

Combat Orders

Combat orders are written or oral communications used to transmit information pertaining to
combat operations.

Warning Order

A warning order gives advance notice of a contemplated action or order which isto follow.
Although awarning order has no prescribed format, all known elements should be included.
Figure A-1 represents a suggested format.

WARNING ORDER—Stated to alert recipients

ADDRESSEES—To whom the order pertains

SITUATION—A short, concise statement of the friendly and enemy situation
TIME/NATURE OF OPERATION—Type of mission

EARLIEST TIME OF MOVE

TIME/PLACE FOR OPORD ISSUANCE

SPECIAL INSTRUCTIONS—Details of early coordination to be made,
rehearsals,and special equipment requirements.

ACKNOWLEDGE

Figure A-1. Warning order - essential elements

Operation Order (OPORD)

The operation order sets forth the organization for combat (task organization), the situation, the
mission, the commander's decision and plan of action, and the details of the execution needed to
ensure coordinated action by a unit. The standard OPORD format is shown in Figure A-2.



CLASSIFICATION
OPORD NO.

REFERENCES. List any maps or documents needed to understand the order or
that were used in the preparation of the order.

TIME ZONE USED THROUGHOUT THE ORDER:

TASK ORGANIZATION:

1. SITUATION
a. Enemy forces
{1) Situation {enemy, weather, and terrain)
{2) Capabilities
{3} Probable course of action
b. Friendly forces
{1) Mission of your parent unit
{2) Mission of unit providing your support
{3) Mission and/or route of adjacent units that may affect your operation
c. Attachments and detachments

2. MISSION
Who, what, when, where |(coordinates), and why

3. EXECUTION
a. Concept of operation. The overall plan {scheme of maneuver) for the unit

and plan for fire support (refer to annex).
b. Commander’s intent, How commander views the upcoming operations.
¢. Sub-unit missions. For sections, teams and individuals.
d. Coordinating instructions
{1) Time schedule
{2) Formations and order of movement
{3} Route {primary and alternatel}
{4) Movement within friendly front lines
{5) Rally points and actions at rally points
{6) Actions on enemy contact at danger areas and at the objective
{7) Nuclear, biological, and chemical (NBC) safety instructions and
mission-oriented protective posture (MOPP) level and Priority
intelligence requirements (PIR)
(9) Fire support (if not already discussed)
{10) Rehearsal and inspections
(11) Debriefing (including essential elements of information (EEI}, other
intelligence requirements (OIR], time, and place
{12) Annexes (other actions may be covered separately)

CLASSIFICATION




inlalliganaa. ruquirar;mnts {OIR), time, and place
{12) Annexes {other actions may be covered separately)

CLASSIFICATION

Figure A-2. Format for an operation order.

CLASSIFICATION

4. SERVICE SUPPORT

a. Supply
{1} Rations
{2} Uniforms
{3) Arms and ammunitions
{4) Captured material

b. Transportation

¢. Medical evacuation

d. Personnel

e. Prisoners of war

5. COMMAND AND SIGNAL

a. Command
{1} Commander leader location
{2} Chain of command.

b. Signal
(1) Frequencies and call signs
{2) Pyrotachnics and signals
{3) Challenges and passwords
{4) Code words

NOTES:

1. The OPORD heading items may be omitted depending on the situation.

2. Details under subparagraphs should be tailored to provide all relevant and
essential information.

3. Items covered by standing operating procedures (SOP) need not be
covered in the OPORD.




CLASSIFICATION

Figure A-2. Format for an operation order (continued).

{Classification)
{Change from oral orders, if any)

Copy _ of __ copies

Issuing Headquarters

Place of issue {(may be in code)
Date-time Group of signature
Message Reference Number

ANNEX __ (CHEMICAL SUPPORT) TO OPERATION ORDER NO

References: Map, charte, and other relevant documents.

1. SITUATION.
a. Enemy Forces. Information should include:
= See annex {Intelligence) to OPORD

« Capabilities of enemy NBC weapon systems (munitions/agents).
* Decontamination/reconnaissance assets,

b. Friendly Forces. Information concerning NBC decontamination,

reconnaissance, and smoke assets, not covered by the operation order,

that are available in higher, adjacent, supporting, and reinforcing units.

c. Attachments and Detachments. List the NBC decontamination, smoke,
and reconnaissance units attached to or detached from the issuing
headquarters.

d. Assumptions (OPLAN Only). Include information on the ability of
friendly forces to conduct chemical operations and defend against NEC
attack. Include assumptions as to the probability of enemy use of NBC
weapons. Include assumptions of vulnerability of civilian population to
NBC attack.

2. MISSION. See basic OPORD.

3. EXECUTION.
a. Concept of Operations. The concept for employment of NEC
decontamination, reconnaissance, and esmoke assets should be described.
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3. EXECUTION.

a. Concept of Operations. The concept for employment of NEC
decontamination, reconnaissance, and smoke asseis should be described.
Priorities for NBC reconnaissance, decontamination, and smoke support
established.

b. In subseguent, separate lettered subparagraphs, state the specific tasks
to be accomplished by NBC decontamination, smoke, and reconnaissance
asEels.

c. Fire Support. See appendix ___ (Chemical Fire Support Plan) to
annex ___ (Fire Support] to OPORD

(Classification)

Figure A-3. Model Chemical Support Annex.

{Classification)

d. Coordinating Instructions.
{1) Operational exposure guidance.
(2) Troop safety criteria.
(3] MOPP level.
{4} Location of decontamination sites.
(&) Directions for rendering assistance to local populace.
{6) Other coordination or control measures applicable to two or
more elements of the command.

4. SERVICE SUPPORT.
a. General. Division installations remain in present locations. Annex H

(Service Support).

b. Material and Services. Information pertaining to availability, procedure for
distributing, prestock points, location of decontamination sites, and
transportation of NBC defense supplies, materiel, decontaminants, and
chemical munitions.

5. COMMAND AND SIGNAL.
a. Command. Location of primary and alternate NBC defense units.

b. Signal.
{1) Procedures for requesting NBC defense support.
{2) Emergency NBC attack signal, if different from that specified in the
SOP.
{3} Designate NBC 1 {nuclear} observers.

Acknowledgment instructions.

Last name of commander




(3} Designate NBC 1 {nuclear) observers.

Acknowledgment instructions.
Last name of commander

Rank
Authentication:
Appendixes:
Distribution:

(Classification)

Figure A-3. Model Chemical Support Annex. (continued].

(Classification)

Copy __ of __ copies
lssuing Headquarters
Date-time Group

Message Reference Number

ANNEX __ (SMOKE SUPPORT) to OPLAN/OPORD

References: Map, charts, smcke overlays, and other relevant documents.
Time zone used throughout the order:

1. SITUATION.
a. Enemy Forces. See Annex __ [Intelligence) to OPLAN/OPORD NO
b. Friendly Forces. Include information concerning smoke assets, not
covered by the operation order, that are available in higher, adjacent,
supporting, and reinforcing units.
c. Attachments and Detachments. List assets supporting the smoke
mission, attached to, or detached from the issuing headquarters.

2. MISSION, State the smoke mission, including deception operations.

| 3. EXECUTION.
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______________

2. MISSION, State the smoke mission, including deception operations.
3. EXECUTION.

(Commander’s intent).

a. Concept of Operation. From next higher headquarters commander,
{Describe the concept for employment of smoke assets, to include
priorities. Cover the role of smoke in support of the division deception
plan.)

b. {In subsequent lettered subparagraphs, give the specific tasks to be
accomplished by smoke assets.)

¢. Coordinating Instructions. [State coordination or control applicable to two
or more elements of the command.)

4. SERVICE SUPPORT.

a. Material and Services. {Include information pertaining to availability,
procedure for distribution, prestock points, and transportation of smoke
generator fuel and other supplies.)

b. Miscellaneocus

[Classification)

Figure A-4. Model Smoke Support Annex.

{Classification)

5. COMMAND AND SIGNAL. _
a, Command. (State procedures for control of smoke assets, and location of

primary and alternate command posts.)
b. Signal. CEQI reference.

(COMMANDER)

(AUTHENTICATION]

1 ENCLOSURE (Operation overlay is enclosed)
Describa enclosure (if there is one)

DISTRIBUTION:




| 1 ENCLOSURE {Operation overlay is enclosed)
Describa enclosure (if there is one)

DISTRIBUTION:

{Classification]

Figure A-4. Model Smoke Support Annex {continued).

Fragmentary Order

A fragmentary order is used to change or modify the OPORD. It normally follows the OPORD
format but only includes the items to be changed or modified.



{Classification)
{Change from oral orders, if any)

Copy — of _ copies

lssuing Headquarters

Place of issue (may be in cods)
Date-time Group of signature
Message Reference Number

FRAGO
References:

1. SITUATION
a. Enemy forces.
b. Friendly forces.
c. Attachments and detachments.

2. MISSION

3. EXECUTION
Intent:
a. Concept of operations.
b. Tasks to maneuver units.

¢. Tasks to C5 units.

d. Coordinating instructions.
4. SERVICE SUPPORT
5. COMMAND AND SIGNAL

{Classification)

ACKNOWLEDGE:
NAME (Commander’'s last name)
RANK (Commander’s rank)
OFFICIAL.:
ANNEXES:
DISTRIBUTION:

{Classification)

Figure A-5. Format for Fragmentary Order.




{Classification)

Copy __ of _ copies

lssuing Headquarters

Place of issue (may be in code)
Date-time Group of signature
Message Reference Number

SITUATION REPORT NO

Pericd covered: [date and time to date and time).
References: Maps (series number, sheet|s], edition, scale).

1. ENEMY
a. Units in contact.
b. Enemy reserves that can affect local situation.
c. Brief description of enemy activity during period covered by report.
d. Brief estimate of enemy strength, materiel means, morale, and his
probable knowledge of our situation.
e. Conclusions covering courses of action open to enemy.

2. OWN SITUATION

Location of forward elements.

. Location of units, headquarters, and boundaries.

Location of adjacent units and supporting troops.

Brief description and results of operations during periods of report.
. Noneffective units.

saonoe

3. ADMINISTRATION
General statement of the administrative situation, if other than normal, as it

directly affects the tactical situation.

4. GENERAL
Information not covered elsewhere.

5. COMMANDER'S EVALUATION
To be completed when directed by higher authority.

Authentication:
Commander

Annexes:
Distribution:
{Classification)

ngre A-6. Format for Operational Situation Report.
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{Classification)

Figure A-6. Format for Operational Situation Report.
(Based on STANAG No. 2020. Operational Situation Reports)
(NOTE: Omit subparagraphs not applicable.)
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Figure A-2. Format for an operation order.

Figure A-2. Format for an operation order (continued).
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APPENDIX B

NBC Defense Equipment and Training ltems

Table B-1. NBC Defense Equipment.

S —

L

Item/Components/Repair Parts

NSN

Adapter, Oxygen Supply, ABC MB
Adhesive, Rubber Type Il
Alarm Unit, M42
Antifreeze Bottle, 1 gallon
Antiglare Eyelens, Outsert, M2
Antiseize Compound
Apparatus, Decon, Portable, ABC M11
Area Pradictor, Radiological Fallout, M5A2
Atom Sign
Bag. NBC Storage
Bag, Waterproof, CB Mask, M1
Battery, BA3090
BA 3030
Battery, CAM
Battle Dress Overgarment
XXX Smail
20X Small
X Small
Small
Medium
Large
X Large
XX Large
Bio Sign
Bolt, Machine, Hex HD, Steel
Bracket, Mounting
Brush, Window
Btry Assy, BB5O1/U
Btry, BA3030
Btry, Dry Med Dty, BA3517/U
Btry, Nonchargeable, Lithium S02,
BA-5800/U
Bucile
Button Flap, Long
Button Flap, Short
Cable Assy, M168B

4240-00-848-6074
8040-00-117-8738
6665-00-859-2215
6685-00-181-7929
4240-00-961-1062
BO30-00-087-8630
4230-00-720-1618
66656-00-106-9596
9805-12-132-2579
84656-01-216-6259
4240-00-377-94M
6135-01-063-1978

6665-99-760-9742

8415-01-137-1700
B415-01-137-1701
8415-01-1371702
B8415-01-137-1703
8415-01-137-1704
B8415-01-137-1705
8415-01-13/7-1706
8415-01-137-1707
9905-12-132-2578
5306-00-206-4931
4230-00-776-4385
71920-01-136-8892
6140-00-134-0850
6135-00-230-0030
6135-00-450-3628
6665-99-760-9742

5340-00-961-5547
4240-00-602-2210
4240-00-602-2209
5995-00-179-9053

Reference

3-4230-204-12&P
FM 3-341




BA-5B00/U
Buckle
Button Flap, Long
Button Flap, Short
Cable Assy, M168
Calculator Set, ABC-M2BA1
Calipers
CANA
Canister, Insert Filter
Carrier, Headpiece, Hosp, M12
i} Carrier, M17

5340-00-961-5547
4 240-00-602-2210
4240-00-602-2209
5995-00-179-9053
6665-00-130-3616
5120-00-229-3049
6505-00-137-5891
4240-01-177-2675
4 240-00-368-6361
4240-00-476-2541
4240-00-933-2533

3-6665-303-10

FM 3-4

e

Carrier, M15A1, for M17

Table B-1. NBC Defense Equipment (continued).

Chemical Agent Monitor, CAM

Clamp, Hose

Clamp, Wire

Clip and Buckle Assambly

CM Agent, Auto Alarm Sys, MBA1

Confidence Sample, CAM

Container, Decon

Container, Fluid Assy (for tng)

Container, DS2, 14 liter

Corrosion Prev Compd

Coupling, Canister: M1

Coupling Half, Quick Disconnect

Cowver, Helmet, CP

Cover, Voicemitter, Assy

Cylinder, Nitrogan

Decon agent, calcium hypochlorite, HTH,
99-Ib barral

Decon agent, D52, 1-1/3 quart

Decon agent, D52, S-gallon

Decon agent, STH, 150-pound drum

Deacon Apparatus, M1 241

Decon Apparatus, M17

Decon Apparatus, Portable, M13

Decon Kit, Skin, M258A1

Decon Kit, 291 S0K

Detector, Air Filter

Detector Kit, CM Agent, ABC-M18A2

Detector Kit, CM Agent, M256

Detactor Kit, CM Agent, M256A1

Detector Unit, M43A1

Disk, Valve

Disk, Valve, Outlet

Disk, Valve {Iniet, Nosecup)

Disk, Valve, Nor-metallic Outlet

Eyelens, Outserts

Faceform Blank

[
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6665-01-199-4153
4730-00-269-3760
4240-00-580-6423
4 240-00-6802-2207
66656-01-1056-5623
6665-99-2256-3623
4230-01-136-8891
4230-01-136-8B89
6850-01-136-86888
8030-00-838-7789
4 240-00-300-6457
4230-00-803-4573
8415-01-111-8028
4240-00-903-3606
4 230-00-775-7541

6810-01-065-2410
6850-00-753-4827
6850-00-753-4870
6850-00-297-6653
4230-00-926-9488
4230-01-261-8702
4230-01-133-4124
4230-01-101-3984
4230-01-276-1305
6665-01-071-0716
6665-00-203-4767
6665-01-016-8399
6665-01-133-4964
6665-01-081-8140
4240-01-104-0965
4240-00-712-6090
4240-01-104-0965
4240-01-712-6090
4240-00-678-0731

4240-01-032-6050

e —

item/Components/Repair Parts NSN Reference
Carrier, Smoke Generator, M1059 2350-01-203-0188 3-1040-279-12
Charger, RADIAC Detector, PP1578 6665-00-542-1177 TB SIG 226-8

TM 3-6665-331-10

3-6665-312-12

TBCML 113

3-4230-209-12
3-4230-228-10
3-4230-214-12&P
3-4240-216-10

3-6665-254-12
3-6665-307-10

e N B s




FLISK, Vaihve, UuTet

Disk, Valve {Iniet, Nosecup)
Disk, Valve, Nor-metallic Outlet
Eyelens, Outserts

Faceform Blank

Fallout Prediction Plotting Scale ML556/UM
Farrule

Filter Canister, M20 SCPE

Fittar, C2, M40 Mask

Filter Element, CB Mask, M13A2
Fitter, GP, M56/M59/MB4 MCPE
Filter, M48

Filter Unit, Canistar, M10A1

Fog Qil, SGF2

Funnel, Common Lab

Gas Sign

Generator, Smoke, M3A3
Generator, Smoke, M3A4

LU= 71 L-DU 30
4240-01-104-0965
4240-01-712-6090
4240-00-678-0731
4 240-01-032-6050
6675-00-B6B-8094
4240-01-178-8094
4240-01-178-9936
4240-01-161-3710
4240-00-1656-5026
4240-01-067-5605
4240-01-161-3710
4240-00-127-7186
9150-00-261-7895
6640-00-889-7023
9905-23-132-2580
1040-00-587-3618
1040-01-143-9506

FM 3-31

3-1040-202-12
3-1040-276-10

Table B-1. NBC Defense Equipment (continued).

Hosa, Air Duct
Hose Assy, Nonmetallic
Inhibitor, Corrosion, vapor
Maintenance Kit, M273
Marking Crayon
Marking Rod
Mask, CB Aircraft ABC-M24

Small

Medium

Large
Mask, CB, M17A1/M1T7A2
Mask, CB, M40/M4 2
MA40—Small

Meadium

4 240-00-829-2781
4720-01-136-9028
6850-00-865-2916
5180-01-108-1729
7910-12-120-2355
9905-12-133-0113

4 240-00-808-8799
4240-00-776-4384
4 240-00-B0B-8798

4 240-01-258-0081

4240-01-258-0062
A 74001 - TEB-DET

Item/Components/Repair Parts NSN Referance
Gloves, CM Protective T™ 10-277
X-Small B8415-01-144-1862
Small B8415-01-033-3517
Meadium B415-01-033-3518
Large B415-01-033-3519
X-Large B8415-01-033-3520
Glove Insert, White Cotton
Small B415-00-268-8354
Medium B8415-00-268-8353
Harness, Canister 4 240-00-831-2184
Hamess, Head: C15 4240-00-961-1064
Harmess, Head, *B8R1) 4 240-00-690-8765
Headpiece, GP, Hosp, M13A1 4 240-00-763-2464
Halmet Cover B415-01-111-4029
Hood, CB Mask, Tank, ABC-M5 4 240-00-B80-8987 3-4240-223-15
Hood, CB Mask, Aircraft, ABC-M7 4 240-00-021-B695 3-4200-219-15
Hood, CB Mask, Field, ABC-MEBA 2 4 240-00-999-04 20

3-6665-312-12

3-4240-280-10

3-4240-279-10
3-4240-400-10
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Mask, CB, M17AT1/M17A2
Mask, CB, M40/M4 2
M40—Small

Medium
Large
M4 2—Small
| Meadium
Large
Mask, CB, Tank, ABC M25A1
Small
Medium
Large

Mask, M43

Type |, Small

Medium

Large

X-Large
Type Il, Small

Medium

Large

X-Large
Microphone, Carbon (M25/A1)
Microphone, Dynamic (M24)
MK 1 Antidote (NAAK) Kit

4 240-01-258-0081
4240-01-258-0062
4 240-01-258-0063
4 240-01-268-0064
4 240-01-258-0065
4240-01-258-0066

4240-00-994-8751
4240-00-994-8750
4240-00-994-8752

4240-01-208-6966
4240-01-208-6967
4240-01-208-6968
4240-01-208-6969
4240-01-265-2677
4240-01-265-2679
4240-01-265-2678
4240-01-265-2680
5965-00-988-8770
5965-00-900-8102
6505-01-140-6455

3-4240-279-10

3-4240-400-10

3-4240-280-10

FM 3-4

Table B-1. NBC Defense Equipment (continued).

Item/Components/Repair Parts NSN Reference
MK1 Antidote (NAAK) (Pkg of 30) 6506-01-140-6455
M12A1 Gas Filtar, MBA3 4 240-00-289-7978
M13 Particulate Filter, MBA 3 4 240-00-368-6291
M14 GPFU, AR Ambulance 4 240-00-010-5267
M18 Gas Filter, 10 CFM, M13 4240-00-838-3952
19 Particle filter, M13 GPFU 4 240-00-B66-1825
M17A1—X-Small 4240-01-106-048%
Small 4 240-00-926-4199
Meadium 4240-00-926-4201
Large 4240-00-926-4200
M17A2—X-Small 4240-01-143-2017
Small 4240-01-143-2018
Medium 4240-01-143-1019
Large 4240-01-143-2020
Mount, VDRZ, MTE123 5340-01-222-1374
N-Amyl Acatate 6810-00-123-7047
NATO Adapter 6665-01-077-2986
NBC Marking Set, M274 9905-12-124-5905 3-990%-001-10
Nozzle, Spray Head 4730-00-873-1720
Overboots, CM Protective 8430-01-021-5978 NA
Overboots, Vinyl, Size 3 8430-01-048-6305 NA
Overboots, Vinyl, Size 4 8430-01-048-6306 NA
Overboots, Vinyl, Size b 8430-01-049-0878 MNA
Overboots, Vinyl, Size 6 8430-01-049-0879 NA
| Ovarboote Viewvl Size 7 184330-01-049-0828B0D IMNA




Overboots, Vinyl, Size 3
Overboots, Vinyl, Size 4
Overboots, Vinyl, Size b
Overboots, Vinyl, Size 6
Overboots, Vinyl, Size 7
Overboots, Vinyl, Size 8
Overboots, Vinyl, Size 9
Overboots, Vinyl, Size 10
Overboots, Vinyl, Size 11
Overboots, Vinyl, Size 12
Overboots, Vinyl, Size 13
Overboots, Vinyl, Size 14
Packing, Preformed, Hd and Cont.
Packing, Praformed, Nitro Seal
Paint, OD
Paint, Yellow
Paper, CM Agent Detector VGH ABC-MB
Paper, CM Agent Detector, M9
Particle Filter, MCPE
Pin, Temple
Polyurathane Coating
Primer Coating
Probe, MBA1 Alarm
Pump, Manual
Pyridostigmine Bromide Tablets
Radiacmeter
IM923/UD
IM174/PD
IM174A/PD
IM174B/PD

Radiac Sat, AN/VDR2

|8430-01-048-6305

8430-01-048-6306
8430-01-049-0878
8430-01-049-0879
8430-01-049-0880
8430-01-049-0881
8430-01-049-0882
8430-01-045-0883
8430-01-049-0884
8430-01-049-0885
8430-01-049-0886
8430-01-049-0887
5330-00-180-9903
5330-00-B04-7767
B010-00-287-0560
8010-00-844-1306
6665-00-050-8529
6665-01-226-5680
4240-01-066-3266
4240-00-602-2208
B8010-08-128-6958
8010-00-082-1714
6665-01-177-9252
4320-01-136-8894
6505-01-178-7903

6665-00-752-7759
6665-00-856-B037
6665-00-999-5145
6665-01-056-7422
6665-01-222-1425

INA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

3-6666-311-10

fm 3-4

11-6665-214-10
11-6665-213-12
11-6611-232-12




Table B-1. NBC Defense Equipment (continued).

item/Components/Repair Parts

NSN

Reference

Radiac Set, AN/PDR27-5eries
J Model
L Model
F Model
Q Model
R Maodel
S Model
Racon system NBCRS, XM33
Ring, Retaining, Extansion
Sampling Kit, CB Agent, M34
Shoestrings
Stud Assembly
Suit, CM Protective
X-X-X-Small
X-X-Smali
X-Small
Small
Medium
LargaX-Large
XX-L
Large
TAP Apron, S
TAFP Apron, M
TAP Apron, L
Tape, Pressure Sensitive
Thickenar, Fual, M4
Tool, Closing, Wire Clamp
Valve, Inlet, CBR Mask
Vest, Microclimate
Wand, Brush Half
Wand., Pump Half
Water Purification Kit
Water Test Kit, M272
Winterization Kit, ABC-M4
Winterization Kit, M253
Winterization Kit, Tank CB Mask, ABC-M3
Wire, Safety Sea
Wool, Metallic: Stael Wool
Yellow Rayon Ribbon

6665-00-543-1435
6665-00-856-3456
B8665-00-975-7222
6665-00-017-8903
6665-00-961-08486
666501-080-4418

6665-01-323-2682
5365-00-282-1633
6665-00-776-B817
8335-01-107-6998
4240-00-962-4512

8415-010070-1880
B8415-01-070-1879
8415-00-407-1060
B8415-00-177-5007
8415-00-177-2008
B415-00-407-1062
B8415-00-407-1063
B8415-00-407-1064
8415-00-281-7813
8415-00-281-7814
8415-00-281-7815
7510-00-820-987 2
DODAC K817
9505-00-368-6336
4240-00-893-3697
8415-01-217-5634
4710-01-136-8893
4710-01-136-8890
6810-01-266-6979
6665-01-134-0885
4 240-00-065-01239
6665-00-169-1455
4 240-00-066-0181
5340-00-835-9815
5350-00-242-4403
8315-12-132-2577

11-6665-209-10
11-6665-208-10
11-6665-224-15
11-6665-209-10
11-6665-230-12
11-6665-249-14

3-6665-268-10

™ 10-277

FM 3-11

3-4230-214-12&p
3-66656-319-10

3-6665-225-12
3-4240-202-14




Table B-2. Training Items

I Nomenclature

NEN

Atomic Explosion Simulator, M142
Gloves, Neoprene, Training., Small
Madium
Large
X-Large
[ Grenade, Hand, Riot, CS, M7A3 (16 ea)
Polyethylene Glycol-200 (PEG 200), 55 Gal
Refills, Training Kit, MGBA1
Riot Control Agent, ABC, CS Capsule (50 ea)
Simulator, Projectile, Airburst, Liquid (SPAL) M9
Tale, Tech, T3, B lb
Training Kit, M58A1
Adapter, Sampling
Decontaminating Kit, Skin, M291 (Dual Purpose]
Simulator, Automatic Alarm, MB1 (Local TSC)
Detector Kit Training, M256
Training Device Diazepam Injection Automatic
Applicator, Disposabla
Brugh, Acid
Brush, Cleaning
Brush, Dusting
Brush, Scrub
Calcium, Hypo
Cleaning Compound
Chessecloth
Alcohol, Rubbing
Knife, Pocket
Lacquer, Black
MN-Amyl Acetate (Banana Qil) Pint Container
Pail, Utility
Paint, Face Camofl.
Polish, Plastic
Spoon, Measuring
Drafting Set, Plotting
Goggles
Riot Control Agent, ABC, CS Capsule (50 ea)}
Talc, Tech, T3, B lbs.

AN/TDQ-T1, Large Area Radiac Training Set (TSC Local)

6930-01-060-1627
FSC-DODIC 1370-L60%
B415-01-081-8314
B8415-01-081-8315
8415-01-081-8316
8415-01-081-8317
FSC-DODIC 1330-G263
6810-01-074-9719
6910-01-113-2434
FSC-DODIC 1365-K765
1370-01-047-3479 L5985
6810-00-142-9849
6910-01-101-17¢68
6910-01-113-3764
4230-01-276-1905
6665-01-088-4789
6665-01-112-1644
6910-01-275-4833
6510-00-3030-8250
7920-00-514-2417
1005-00-494-6602
71920-00-205-0565
7920-00-061-0037
6810-00-242-4770
6850-00-592-3283
B8305-00-222-2423
6505-00-655-8366
5110-00-162-2205
B8010-00-085-0559
6810-00-123-7047
71240-01-094-4305
6850-00-161-6203
7930-00-935-3794
7330-00-875-6912

FSD-DODIC 1365-K765
6810-00-142-9849
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APPENDIX C
NBC Signs

CHEMICAL

Yellow Background
With Red Leftering

f Agent (If Known)
E:E.m?nd r:m l.-Ef Detection

BIOLOGICAL

Blus Background
With Red Lettering

Name of Agent (if Known)
Date and Time of Detectlon

RADIOLOGICAL

White Background
With Black Letlering

Dose Rale

Date and Time of Reading Surface of Marker Facing
Date and Time of Burst Contamination (Back)
(if Known)

Surface of Marker Facing
Away From Contamination
(Front)

CHEMICAL MINEFIELD
GAS MINES (UNEXPLODED MINES)

Red Background
with Yallow Lattering




GAS

MINES

Chemical Agent In Mine
Date of Emplacement

Surface of Marker Facing
Away From Minetfield (Front)

CHEMICAL MINEFIELD
(UNEXPLODED MINES)

Red Bac
With Yellow Letiering
and Stripe

round

Surface of Marker Facing
Minefleld (Back)

Figure C-1. NBC contamination marking signs.

Warsaw Pact Markers

-

-
-

PB

3APAXEHO

YEPE3 5300m

v

An Arrew (dolisd line on signk
Indicelas dirncilen of Con=
lemingled sras. A sol of Tinas
indicales » deconiaminaled palh
Lhrough (he srea. A numbaer Lo
Uha right of the Tines indiceles
Lha widlh of Uhis palh.

Letisring:

Backgraund: Had

Reclangle sn Lhe Tell side
conlalne conisminalion

symbol.

PB = Muclesr
b =oiclogical

OB = Chamicat

-

-

YEPES

3APAXEHO

oB -

1400

b| .-~
O6bE3A

3APAKXEHO

“FEPES—2600M

AL tha ballom of Lhe slgn YEFEDT
{which masns sCross, avar, or
Lhroughl 13 Tollowed by & number
Lhal Indicetes the dislance
ncross iha conlpminaled eras.

Il YEFEX 13 crogsed oul snd
raplaced by OSLETA (delour),
Lha area cannol be decontaminalad



L O6bE3A reotaced oy OGLEIA (i,
P r=s— 2600 M Lhe area cannol be deconteminated

Soviet Contamination Markers

SAPAXEHO

Contaminalien Flag

Clalh risg
Color; red or yellow

Pockal in flag Is Tor
contamination deta

3APAXEHO

Rediologicel Contaminellon Flag

Cloth Tlag

Dackground colors:
Yellow - | ¢Gy/hr
Red =  SeGylnr
Hulticolor - »100 cGy/hr

Figure C-2. Threat Markers. Former Warsaw Pact.
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APPENDIX D

Tactical Operations

MEDEVAC Request

1. Location of pick-up site.

2. Radio frequency, call sign, suffix.

3. Number of patients.

4. Specia equipment required.

5. Number of patients by type of casualty (litter, walking wounded).
6. Security of pick-up site.

7. Method of marking of pick-up site.

8. Patient nationality and status.

9. NBC contamination (omit if NA).



Troop-leading Procedures
1. Receive the mission.
2. Issuethewarning order.
3. Makestentative plan.
4. Conduct coordination.
5. Make a reconnaissance (map, physical).
6. Complete the plan.
7. Issuetheorder.

8. Inspect/superviselrefine.

Declination Diagrams

The declination diagram (usually located in the lower right margin of a map) graphically
illustrates the relationships between grid north (symbolized by the letters GN), true north
(symbolized by a star), and magnetic north (symbolized by a half arrowhead). Typical declination
diagrams are shown in the figure D-1.

GRID CONVERGEMNCE T"""
0%35° (12 MILS) on | "‘:‘: G-M ANGLE
FOR CENTER OF SHEET {18 MILS)
10 CONVERT A
MBALGRETIC ATIMUTH
TO A GAID AZIMUTH
ADD G-M ANGLE

TO CONVERT &
GRID AZIMUTH TO A
MAGNETIC AZIMUTH
l SUBTRACT G-M ANGLE

] Fi;wa D-1. Typical declination diagram.

Of particular interest to the military user is the relationship of grid north to magnetic north, since
this defines the relation of azimuth directions on the map (grid) to an Azimuth obtained with a
compass (magnetic). This relationship (the GM angle), is expressed in degrees and minutes and



accompanies the declination diagram. Some maps also contain a note for converting from grid to
magnetic azimuth and from magnetic to grid azimuth as shown. When the note is not given,
conversion must be determined based on the declination diagram.

NOTE: Declination diagramsand GM Anglesvary from map to map. Users should exercise
extreme careto insurethat the proper conversionsfrom grid to magnetic azimuth or
magnetic to grid azimuth are used.

To convert a magnetic azimuth to a grid azimuth, subtract the GM angle.
To convert amagnetic azimuth to a grid azimuth, add the GM angle.
To convert agrid azimuth to a magnetic azimuth, add the GM angle.

To convert a grid azimuth to a magnetic azimuth, subtract the GM angle.

Combat Preparations
Tactical Road Marches
Movement Order
Movement order of briefing should include as a minimum the following:
. Enemy and friendly situation.
. Destination.
. Start, critical, release, and rally points.
. Rate of march and catch up speed.
« Support (indirect, direct, and medical) and communications.
. Actions on contact.
« Order of march.
. Route/alternate route.

. Distance between vehicles (day - 50 meters; night - 25 meters).



. Departure time.
. Location of commander.

. Lead vehicle (security/reconnaissance).

Spot Report
1. Size
2. Activity
3. Location
4. Unit/Uniform
5. Time

6. Equipment

Mar ch security

Each vehicle must be assigned a sector of fire. Vehicle crew maintains a 360-degree observation
and an air guard.

Halts
Security isfirst priority on any scheduled, unscheduled, or disabled vehicle halt.
Defense Planning Consider ations
1. Establish Security (OP/Patrols/PEWS, M 8)
2. Position Key Weapons.
a. Coordinate w/units on left and right
b. Establish FPF or PDF for MG.

c. Mutual support between MG.



d. Cover armor approaches with antiarmor systems.

e. Establish fire control measures.
3. Prepare Positions:

a. Cheek sectors of fire.

b. Check overhead cover and view

c. Position in depth and achieve support between positions.

d. Select/Prepare alternate and supplementary positions.
4. Integrate indirect fires, CAS and obstacles with direct and indirect fires.
5. Check commo and establish emergency signals.

6. Designate ammo, supply, PW, and casualty points.

Table D-1. Maximum effective
range in meters of weapons.
Type Max EFF Range (m]
Mi1E6 460
M79/M203 560
MEOmg 560
mig, 50 Cal 680
LAW G5O
SaW 56D
80-mm RCLRA 660
106-mm RCLA 580
G-mim S0
B1-mm 560
4. 2-in. 560
TOW 560
TOW 1l BED
DRAGOM 560
105-mam 560
105-mm Tank 560
1 20-rmum Tank S60
25-mm BIFY SE0
155-mm BIFV B&O
M198 560
B-in How 560




ETAMDAAD RANGE CARD

N gy " FITR gy i THAD i

L I”#
DATA BECTION

POBITION DENTIFICATION 6L0845]038 AT = gLy
—— EACH CIRGLE SauaLs loo

No. ErLEC T ELEVATION RANGE AMMO DEBCAPTION

/ Lo3s o/24 | 4o0 |POF (woobgo R J)
| z x37S -50/15 | 628 BARN
3 rRI17S ~5o/40 1Ly HED 6E R oW

REMARKS: Tw 30/R]7
Tw 3/L3
1/23

DA Faw BOYT-A Faby B8
-

Figure D-3. Example of completed DA Form 5517-R.



Figure D-3. Example of completed DA Form 5517-R.

mEAM—"'—'!I —

WIRE =i i e
ROAD
DEADSPACE




Figure D-4. Example of a platoon sector sketch.

Table D-2. Final Protective
Fires.

60mm | 70m (W) 30m (D)
B1-mm 100m (W) 35m (D)
4.2 mn 200m (W) 36m (D)
105-mm 200m (W) 30m (D)
155-mm (Ph) 200m (W) 50m (D)
iBtry) lmam W) 50m (D)

Bivouac and Assembly Areas

Areamust be organized to provide a continuous 360-degree perimeter security. When any
element |eaves the perimeter, either shrink the perimeter or redistribute the perimeter
responsibilities. Crew-served weapons are the basis for the unit defense. Individual weapons
provide security for the crew-served weapons and must have overlapping sectors of fire.

Section characteristics are:
. Concea ment.
. Cover from direct and indirect fire.
. Defendableterrain.
. Drainage and a surface that will support vehicles.
. Exitsand entrances, and adequate internal roads or trails.
« Space for dispersion of vehicles, personnel, and equipment.
. Suitable landing site nearby for supporting helicopters.

Quartering party responsibilities are:



. Reconnoiters the area.

. Checksthe areafor NBC hazards.

. Checksthe areafor obstacles and mines, then marks or removes them.

. Marks platoon and squad sectors.

. Selects acommand post location.

. Selects acompany trains location.

. Provides guides for the incoming unit(s) to accomplish immediate occupation.
Recommended priority of work:

. Post local security (LP/OP).

. Position crew-served weapons (combat engineer vehicle (CEV), antitank (AT) weapons,
and machine guns) and chemical alarms.

. Assignindividual fighting positions.
. Clear fields of fire, prepare range cards and camouflage vehicles.
. Prepare hasty fighting positions.
. Install/change to land line communication.
. Emplace obstacles and mines.
« Construct primary fighting positions.
. Prepare adternate and supplementary fighting positions.
. Stockpile ammunition, food, and water.
Recommend actions at the bivouac and assembly area are:
. Reorganization.

. Weapons check.



. Maintenance.
. Distribution of supplies.
« Rest and personal hygiene.
. Consumption of rations.
Fire Support Procedures and Characteristics
Call for Fire Elements
| dentification
Call signs.
Warning order

Type mission, adjust fire, fire for effect, immediate suppression. Method of target location: grid,
polar, shift from known point.

Target location
Grid: six-digit grid (degrees (rails, or cardinal directions) direction

Polar: direction (degrees, roils, or cardinal directions) distance vertical correction (fire direction
center must know observer location)

Shift: right/left from known point

add/drop from known point

vertical correct from known point

(fire direction center must have known point)

Target description
Size, number, type, degree of protection, status.
Method of engagement (optional)

Ammunition/fuze desired, sheaf corrections, high angle, danger close.



Method of tire and control (optional)

At my command, time on target, request splash.

Adjustments

The adjustments that may be needed to obtain round on target arc spotting, lateral, and range.
Spotting

Iswhere round lands in relation to target, such as short or long and number of roils right or left of
target. Example of spottings. short 40 right or long 50 | eft.

L ateral correction (right/left)

Adjust the lateral shift from impact to observer target (OT) linein meters. Corrections of 20
meters or less will beignored until firing for effect.

W = Rm W = Latcral shift eorrection in meters
m = mils between burst and target
R = OT factor = target range {lo nearcst 1,000 metors)

1,000

NOTE: If target rangeislessthan 1,000 meters, round to nearest 100 meters.
Range correction (up/down)

Mechanical time fuze only. Initial range shift correction is used to bracket target (Table D-3).

Range deviation

N .

Distance |meters) to Target Change

—_— e s e — v ———_—

Lass than 1.000 + - 100 maters
1.000 to 1.998 + - 200 meters
2,000 or greatar + - 400 meters

Jemin=un F F =

Target location examples

Grid Coordinates



"FB6A15, THISISF6A27(FDC) and observer.  Call signs of the fire direction center

ADJUST FIRE,OVER." .. ............... Warning to alert the firing unit.

"GRID 135246, OVER." .. ............... Normally, asix-digit grid is best.

"2MACHINEGUNSFIRING............ Description of the target.

VTIN EFFECT,OVER" ................ Adjustment is conducted with fuze quick. Fuze
variabletime (VT) will beused in fire for
effect.

"DIRECTION 1650, OVER." ... .......... Must be sent before or with first correction.

Polar Coordinates

"FOA15, THISISFBA27 ................ Call signs of the FDC and observer.

FIRE FOR EFFECT, POLAR, OVER." . . ... Warning to alert the firing unit.
"DIRECTIONO0250.................... Direction from the observer to the target.
DISTANCE 3500, OVER.". . ............. Distance from the observer to the target.
"25 INFANTRYMEN INOPEN. . ......... Description of the target.

ICM, AT MY COMMAND, OVER.". ... ... Improved capabilities missile (ICM) rounds

will be used. The observer will command
FIRE at the appropriate time after the FDC
informs the observer that the tiring unit is
READY.

NOTE: Direction must be given befor e any subsequent corrections when adjusting fires.

Shift From A Known Point

"F6A1, THISIS F6A FIRE FOR EFFECT, Call signs of the FDC and observer.

BG43,OVER." . ... ... ... .. ... Warning to alert the firing unit.
"DIRECTIONS470................... Direction from the observer to the target.



LEFT 400,OVER." . .................. The target is located 400 metersto the left of
BG43 and at the same range. (Lateral shift or
range changes can be omitted when not

needed.)
"25 INFANTRYMEN IN SHALLOW . ... Description of the target.
FOXHOLES, VT IN EFFECT, OVER. ". .. Airbursts are most effective against protected

personnel without overhead cover.

Fratricide Risk Assessment Matrix
Example of Unit Defense Perimeter TACSOP
A. Upon arrival to new site, ALL personnel:
(1) Position mission-essential vehicles for easy access to main avenue of approach.
(2) Drape camouflage over all vehicles.
(3) Prepare hasty fighting positions.
o Range cards
n Fieldsof tire
s Conceal ment
o Berms
o Choose M60 positions
o Choose primary line of fire
(4) Choose secondary positions.
(5) Run TA-1 wire to M60/Forward dismount point.
B. If no enemy action isimminent, reduce security to 1/4, and:

(6) Improve vehicle camouflage.



(7) Download vehicles.
(8) Prepare biouvac:
o CPfirst
o 292 and PRC-77
o Tentage
o Camo systems
o Latrine site
o Garbage site
o Concertinawire
o Hasty minefield
(9) Perform daily PMCS on ALL equipment.
(10) Prepare duty rosters.
(11) Improve fighting positions:
n Overhead cover
n Concealment
o Early warning devices
o Pyrotechnics

What can a commander expect from his chemical staff?



TOC OPERATION CHECKLIST

Section |I;: Mission requirements.
1. All radios (AM/FM) are operational and manned by qualified
personnel.

2. Situation map is posted with the current operation(s) and updated
with significant developments.

3. The Staff Duty Jounal (DA Form 1594) is opened as soonas TOC
is operational, and all significant developments are entered on the

form.

Saction Il: Additional requirements that improve efficiency and
survivability.

4. Telephone nets are opened.

5. Planning map and/or planning overlays are available to the
commander.

6. TOC personnel are assigned defensive sectors, and hasty defensive
positions are preparcd.

7. Access to TOC is controlled (e.g., concertina and sentries
positioned and D badges used).

8. TOC duty shifts are designated.

9. Vehicles, equipment, and positions are camouflaged.
10. Facilities are blacked out.

11. Generators are sandbagged,

12. Fighting positions are improved.

YES

NO
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APPENDIX E

Conversions and Measurements

Conversion Factors

To Convert— To— Multiply By—
Acres Square Feet 43,560
Square Yards 4,840
Square Miles 0.00156
Square Meters 4,046.856
Hectares 0.40468
Barrels Gallons Not-Petroleum [31.5
Petroleum 42
Centimeters Inches 0.3937
Feet 0.0328
Cubic Centimeters Cubic Inches 0.06102
Cubic Fest Cubic Inches 1,728
Cubic Meters 0.028317
Cubic Yards 0.037037
Gallons 7.48
Liters 28.32
Cubic Feet of Water |Pounds at GO°F 62.37
Gallons 7.481
Cubic Inches Fluid Ounces 0.554113
Quarts 0.017316
Gallons 0.004329
Milliliters 16.387064

e g ™ g L

I == S aa 3=



uvans | ra00
Gallons 0.004329
Milliliters 16.387064
Cubic Meaters Cubic Feet 35.31456
Cubic Yards 1.30795
Cubic Yards Cubic Feet 27
Cubic Meters 0.76456
Cups Teaspoons 48
Tablespoons 16
Ounces 8
Feet Centimeters 30.48
Miles 0.00019 i
Kilometers 0.0003
Gallons Milliliters 3.785
Cubic Inches 231
Cubic Feet 0.1337
Cubic Yards 0.00495
Cubic Meters 0.00379
Fluid Ounces 128

Muitiply B

| Kilograms

Long Tons
Metric Tons

0.00098
0.001

Kilometers

Feet
Miles

3,280.8
0.62137

Liters

Fluid Ounces
Quarts
Gallons

British Gallons
Cubic Inches
Cubic Feet

Cubic Meters
My YWarde

33.814
1.06669
0.2642
0.2198
61.02374
0.03531
0.001

Tome s E



| Cubic Inches (O1.UL3/ G
Cubic Feet 0.03531
Cubic Meters 0.001
Cubic Yards 0.00131
! Meters Iinches 39.37
Feet 3.2808
i Yards 1.094
Miles Nautical Miles 0.869
Feet 5,280
Yards 1,760
| Meters 1,609.344
' Miles (Nautical) Statute Miles 1.1508
| Milliliters Fluid Minnnims | 16.231
| Fluid Drams 0.2705
| Cubic Ounces  |0.0338
' Inches 0.061
| Millimeters Inches 0.03937
| Ounces Grains 437.5
Drams 16
Pounds 0.0625
Grams 28.34952
| Kilograms 0.02835
| Ounces (Fluid) Minims 480
’ Pints 0.0625
Quarts 0.03125
Gallons 0.00781
Cubic Inches 1.80469
Cubic Feet 0.00104
Milliliters 29.57353
Liters 0.0295%7
Teaspoons 6
Tablespoons 2
0.96

| Ounces (British Fluid)

———

Fluid Ounces US
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Ton

Multlplv Bvﬂ .i

Pounds Ounces 16
Grams 453.6
Kilograms 0.453592
Short Tons 0.0005
Long Tons 0.0004466
Metric Tons 0.0004536
Pounds of Water Gallons 0.1198
Quarts (Dry) Cubic Inches 67.2006
Quarts {Fluid) Fluid Ounces 32
Cubic Inches 57.749
Cubic Feet 0.0334 21
Millimeters 946.358
Liters 0.946333
Square Centimeters |Square Inches 0.115
Square Feet 0.00108
Square Feet Square Inches 144
Square Yards 0.111111
Square Centimeters |929
Square Meters 0.0929
| Square Inches Square Centimeters [6.452
Square Meters Square Feet 10.765
Square Yards 1.196
Square Miles Acres 640
Square Kilometers 2.589998
Square Yards Square Meters 0.836
Tons {Long) Pounds 2,240
| Kilograms |1,016.185



Square Yards | Square Meters 0.836

Tnns {Long) Pounds 2,240

| Kilograms 1,016.185
Short Tons 1.12
Metric Tons 1.016

| Tons (Short) Pounds 2,000

= Kilograms 907.185
Long Tons 0.89286
Metric Tons 0.907185

| Tons (Metric) Pounds 2,204.62
Kilograms 1.000
Long Tons 0.984 206
Short Tons 1.10231

Centimeters

91.44
0.9144




Celsius-Fahrenheit Conversions

+20
+25
+ 30
+35
+40
+45
+50
+55
+ 60
+41 + 65

+149
°F = (1.8 x°C) +32

=+
o
I

(°C = (°F- 32) x .56

e et o e




Decontaminant Containers -
Measurements and Weights

Containers

Meaasurement

Weights

Drum, B5-gallon, 16-gage
(NSN B110-00-597-2353)

Cubage —1 2 cubic feest
Length —35 inches
Width —27.5 inches

Empty, 70 pounds

Filled with water, 526 pounds
Filled with STB (slury}, 600 pounds
Filled with DS2, 507 pounds

Drum, 55-gallon, 18-gage
{NSN 8110-00-282-9783)

Cubage —1 2 cubic feet
Length —35 inches
Width —27.5 inches

Empty, 50 pounds

Filled with water, 506 pounds
Filled with STB (slury), 600 pounds
Filled with DS2, 487 pounds

Ash and Garbage Can,
32-gallon (Gl Can)
{NSN 7240-00-160-0440)

Cubage —7 cubic fest
Length —26.5 inches
Width —20 inches

Empty, 33 pounds

Filled with water, 300 pounds
Filled with STB (slury), 353 pounds
Filled with D52, 288 pounds

Gasoline Can, 5-gallon
[NSN 7240-00-178-8286)

Cubage —1 cubic feet
Length —18.50 inches
Width —6.75 inches

Empty, 10.5 pounds

Filled with water, 52 pounds
Filed with STB (slury), 66 pounds
Filled with D52, 50 pounds

Pail, 5-gallon, DS2
(NSN 7240-00-575-2243)

Cubage —1 cubic feet
Length —13.75 inches
Width —11.12 inches

Empty, 6 pounds

Filled with water, 48 pounds
Filled with STB (slury), 61 pounds
Filled with D52, 46 pounds

Drum, B-gallon, STB, 16-gage
(NSN 6850-00-297-6693)

Cubage —1.4 cubic feet
Length —14 inches
Width —14 inches

Empty., 11 pounds

Filled with water, 78 pounds
Filled with STB (slury}, 91 pounds
Filled with DS2, 71 pounds

LI
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B

BDO--battle dress overgarment

BM NT --beginning morning nautical twilight
C

C--Celsius

CAM --chemical agent monitor
CARC--chemical agent resistant coating
CB--chemical-biological

CDM --chemical downwind message
CF--correlation factor

cGy--centigray(2)

cGyph--centigray per hour

Cl--combat ineffective

COA--courses of action
CONUS--continental United States

CPOG--chemical protective overgarment



CPS--Collective Protection Shelter
CUCV--Commercial Utility Cargo Vehicle
D

DAD--detailed aircraft decon

DAP--decon apparatus, portable
DED--detailed equipment decon
deg--degree(s)

DGN--degrees grid north

DM N--degrees magnetic north

DT N--degrees true north

DGZ--desired ground zero

DK | E--decontamination kit, individual equipment
D S2--decontaminating solution No. 2
DTD--detailed troop decon

E

EDM --effective downwind message
EENT--early evening nautical twilight
est--estimated

ETO--ethylene oxide

F



F--Fahrenheit

G

gal--gallon(s)

GEOREF--World Geographic Reference System
GMT--Greenwich mean time

GN--grid north

GZ--ground zero

H

H--high-test hypochlorite

H C--hexachl oroethane

HMMWYV --high-mobility, multi-wheeled vehicle
HOB--height of burst

hr--hour(s)

HT B--high-test bleach

hvy--heavy

I

| AW--in accordance with

| D--inside does rate

| PB--intelligence preparation of the battlefield

| PE--individual protective equipment



K
km--kilometers

kmph--kilometers per hour

KT--kiloton
L
|b--pound(s)

L DS--light decon system

L L--latent lethality

L SD--least separation distance

M

m--meter(s)

M DWI 1 D--maximum downwind hazard distance
mech--mechanized

met--meteorol ogical

min--minute(s)

mm--millimeter(s)

MOGAS--motor gasoline

M OPP--mission-oriented protective posture
M GN--mils grid north

MM N--mils magnetic north



MTN--milstrue north

MRL --multiple rocker launcher

M SD--minimum safe distance
mtr--motorized

N

NATO--North Atlantic Treaty Organization
NBC--nuclear, biological, and chemical
NBCC--NBC center

NBCWRS--NBC warning and reporting system
NF--normalizing factor

No.--number

O

octant--one of eight world areas
OD--outside dose rate

OEG--operation exposure guidance

OPL AN--operation plan
OPORD--operation order

P

PAA--peracetic acid

PD--performance decrement



PDDE--power-driven decontaminating equipment
POL --petroleum, oils, and lubricants

Q

qt--quart

R

RES--radiation exposure status

RP--red phosphorous

S

S2--intelligence officer

S3--operations and training officer
SCPE--simplified collective-protective equipment
SG--smoke generator

SI TREP--situation report

SOl --signal operating instructions

SOF--specia operations forces

SOP--standing operating procedures
STANAG--NATO standardization agreement

ST B--supertropical bleach

-

TF--transmission factor



TOC--tactical operations center

U

unk--unknown

US--United States of America

UT --undemanding task
UTM--universal transferse mercator
W

W P--white phosphorous
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