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SUBCOURSE OVERVIEW

This subcourse is designed to teach you how to supervise personnel in 
hazardous materials handling and how to establish a nuclear surety 
program.  This subcourse contains instruction in identifying 
essential parts of CFR Title 49, supervising hazardous materials 
handling on ocean vessels, motor vehicles, and aircraft (mobilization 
only).  This subcourse also contains training in preparing nuclear 
materials for shipment and using a reliability program to ensure 
personnel reliability.

There are no prerequisites for this subcourse.

This subcourse reflects the doctrine which was current at the time 
the subcourse was prepared.  In your own work situation, always refer 
to the latest publications.

The words "he,” "him," "his," and "men," when used in this 
publication, represent both the masculine and feminine genders unless 
otherwise stated.

i TR1029

WWW.SURVIVALEBOOKS.COM



TERMINAL LEARNING OBJECTIVE

TASK: You will identify procedures for supervising hazardous 
materials handling and establishing a nuclear surety 
program.

CONDITIONS: You will have access to information about identifying 
essential parts of Code of Federal Regulations.(CFR) 
Title 49 and supervising hazardous materials handling, 
information about establishing a nuclear surety program, 
and illustrations relating to this information.

STANDARDS Demonstrate competency of the task skills and knowledge 
by correctly responding to 75 percent of the multiple-
choice test items which cover identifying procedures for 
supervising hazardous materials handling and establishing 
a nuclear surety program.

ii TR1029

WWW.SURVIVALEBOOKS.COM



TABLE OF CONTENTS

Section Page

Subcourse Overview ................................................. i

Administrative Instructions ....................................... iv

Grading and Certification Instructions ............................ iv

Lesson 1: Supervise Hazardous Materials Handling ................. 1

Part A: Identify Essential Parts of
CFR Title 49 ................................... 2

Part B: Supervise Hazardous Materials
Handling on Ocean Vessels ..................... 11

Part C: Supervise Hazardous Materials
Handling on Motor Vehicles .................... 29

Part D: Supervise Hazardous Materials Handling
on Aircraft (Mobilization Only) ............... 36

Practice Exercise ..................................... 43

Answer Key and Feedback ............................... 46

Lesson 2: Establish a Nuclear Surety Program .................... 47

Part A: Apply Nuclear Surety to Shipment .............. 47

Part B: Ensure Personnel Reliability
Through the Personnel Reliability
Program (PRP) ................................. 49

Practice Exercise ..................................... 51

Answer Key and Feedback ............................... 52

Student Inquiry Sheet

iii TR1029

WWW.SURVIVALEBOOKS.COM



THIS PAGE IS INTENTIONALLY LEFT BLANK.

iv TR1029

WWW.SURVIVALEBOOKS.COM



LESSON ONE

SUPERVISE HAZARDOUS MATERIALS HANDLING

MQS Manual Task: 01-7320.15-0100

OVERVIEW

TASK DESCRIPTION:

In this lesson you will learn to supervise personnel in the handling 
of hazardous material.

LEARNING OBJECTIVE:

ACTIONS: Describe the procedures required to supervise 
hazardous materials handling.

CONDITIONS: You will be given access to information from various 
publications.

STANDARDS: Supervision of hazardous materials handling will be in 
accordance with CFR Title 49 and related hazardous 
materials publications.

REFERENCES: The material contained in this lesson was derived from 
the following publications:

CFR Title 46, Shipping.
CFR Title 49, Transportation.
DOD Reg 4500.32-R, Vol I.
AR 55-355.
AR 700-141.
FM 55-17.
FM 55-60.
AFR 71-41/TM 38-250/NAVSUP Pub 505/MCO P4030.19D/DLAM 
4145.3.
TM 38-750.

INTRODUCTION

An important duty of a transportation officer is to supervise the 
handling of hazardous materials.  Because numerous safety hazards are 
often involved in handling Such materials, you need to know 
regulatory requirements for the handling, storage, certification, and 
loading of hazardous cargo.  You also need to know specific
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rules and regulations governing hazardous cargo handling on all modes 
of transport.

PART A - IDENTIFY ESSENTIAL PARTS OF CFR TITLE 49

Your job as a transportation officer requires being familiar with CFR 
49.  All transportation-related legislation is incorporated into this 
regulation, and, as new laws are passed, CFR 49 is updated in 
supplement form to stay as current as possible.  Since laws may 
change frequently, ensure that you use a current version of CFR 49.  
The CFRs are kept up to date by individual issues of the Federal 
Register.  Basically, you will need to use the CFR 49 together with 
the Federal Register to check the latest version of any given rule.

CIVIL AND CRIMINAL PENALTIES

You need to know as much as you can about CFR 49 because violations 
of its edicts will provide prima facie evidence against you in a 
court of law.  If you knowingly violate the regulation, you can be 
charged with a civil penalty incurring a maximum $25,000 fine or 
imprisonment for not more than five years or both.  The only instance 
you may encounter to which CFR 49 does not apply is handling and 
moving hazardous goods on military installations.  For all other 
cases, you will need to be acquainted with the regulation and to know 
certain parts of it extremely well.

PART 171

When you deal with hazardous materials on a daily basis, you will 
routinely use some parts of CFR 49.  Chief among these is Part 171, 
which contains general information, requirements, references, and 
definitions.

Section 171.8 covers definitions and abbreviations.  Section 171.9 
covers the rules of construction as shown here:

 Words imparting the singular include the plural.

 Words imparting the plural include the singular.

 Words imparting the masculine include the feminine.

 "Shall" and "must" are used in an imperative sense.

 "Should" is used in a recommendatory sense.

 "May" is used in a permissive sense.
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 "Includes" represents inclusion, not limitation.

These rules provide applicable definitions for interpreting CFR 49.

EXEMPTION POLICY

There may be situations in which you can find no rule for 
containerization in CFR 49.  In this event, you must refer to Subpart 
B, Chapter 1, CFR 49.  This will give the information you need to 
apply for certificates of equivalency (COEs).  Before using this 
information, determine if a COE already exists for the particular 
situation, and use the existing COE.

TRANSPORTATION MODES

This course deals primarily with hazardous materials handling on 
vessels, motor vehicles traveling public highways, rail, and military 
aircraft (during mobilization).  The CFR 49 also addresses commercial 
air.  (Should you be transporting nuclear weapons by rail, you will 
also need to consult AR 50-5.)

HAZARDOUS MATERIALS CLASSES

To understand the references in CFR 49, you must know the Department 
of Transportation (DOT) hazardous classes contained in Part 173 of 
CFR 49.  These nine classes include the following:

 Class 1 includes explosives (any chemical compound, mixture, or 
device, whose purpose is the substantially instantaneous 
release of gas or heat).  Within Class 1 are three types of 
explosives:

- "A" explosives are the most dangerous and explode with a 
minimum or no motion applied (dynamite).

- "B" explosives function by rapid combustion rather than 
detonation (propellant explosives, railway torpedoes).

- "C" explosives are minimally hazardous (toy caps). 

 Class 2 includes gases that are compressed, liquefied, or 
dissolved under pressure.

 Class 3 includes flammable liquids such as gasoline, acetone, 
or benzine.

 Class 4 includes flammable solids such as metallic calcium or 
bulk cotton.

3 TR1029

WWW.SURVIVALEBOOKS.COM



 Class 5 includes oxidizers (substances which yield oxygen to 
stimulate the burning of other materials [chlorate, nitrate, 
peroxides]).

 Class 6 includes irritants and poisons.  As the name suggests, 
irritants are materials which give off irritating fumes.  
Poisons are divided into two groups:

- "A" poisons are those which are dangerous to life in small 
amounts.

- "B" poisons are toxic to man.

 Class 7 includes radioactive materials which may be any 
material or combination of materials that spontaneously emit 
ionizing radiation.

 Class 8 includes corrosives such as acids or other substances 
which will destroy human skin.

 Class 9 includes all the other miscellaneous dangerous 
substances which do not fall into the preceding categories.

In addition to the classes, the DOT system may be used as well to 
numerically list hazard classes.  This system groups materials into 
11 major hazard classes:

(1) Explosives (as described earlier, Classes A, B, and C, plus 
blasting agents).

(2) Compressed gases, both flammable and nonflammable.

(3) Flammable and combustible liquids.

(4) Flammable solids (further broken down into air-reactive, 
water-reactive, or spontaneously combustible).

(5) Oxidizers.

(6) Organic peroxides.

(7) Etiologic agents, defined as viable microorganisms or toxins 
which cause or may cause human disease.  (The chief etiologic 
agents found in transport are biological specimens and virus 
specimens used for testing and research.  The latter include 
such agents as measles or rabies viruses.)

(8) Radioactive materials.
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(9) Corrosive materials.

(10) Other Regulated Materials (ORMs) (from A through E).

(11) Class A and B poisons and irritating materials (listed under 
Class 6).

HAZARDOUS MATERIALS TABLE

The Hazardous Materials Table is located in Section 172.101 of CFR 
49.  You will use this table to determine the proper placard, label, 
and packaging for hazardous materials.  This table lists, 
alphabetically, more than 1800 hazardous materials.

Table 1-1.  Extract from CFR 49, Section 172.101
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Table 1-1.  Extract from CFR 49, Section 172.101(continued)

Column 1 contains one or more of these four symbols:

 The plus (+) fixes the proper shipping name and hazard class 
for an entry without regard to whether the material meets the 
definition of that class.  An alternate proper shipping name 
and hazard class may be authorized by the Associate Director, 
Office of Hazardous Materials Regulation, Materials 
Transportation Bureau (MTB).

 The letter "E" (alone) identifies materials subject to the 
requirements of Subchapter C, CFR 49, regardless of mode of 
transportation or hazard class, if it is a hazardous substance.

 The letter "A" restricts the application of Subchapter C, CFR 
49, to materials offered or intended for transportation by 
aircraft, unless a letter "E" also appears with it and the 
material is a hazardous substance or the material is a 
hazardous waste.

 The letter "W" restricts the application of Subchapter C, CFR 
49, to materials offered or intended for transportation by 
vessel, unless a letter "E" also appears with it and the 
material is a hazardous substance or the material is a 
hazardous waste.

Column 2 lists the proper shipping name of materials designated as 
hazardous materials.  Proper shipping names are limited to those 
shown in Roman (not italic) type.  While not part of the proper 
shipping name, the words in italics may be used in

6 TR1029

WWW.SURVIVALEBOOKS.COM



addition to the proper shipping name.  The term "or in italics" 
indicates that any terms in the sequence may be used as the proper 
shipping name, when appropriate.  Also as a general rule, the use of
the prefix "mono" is optional (for example, "monoethanolamine" is the 
same as "ethanolamine").  The parenthetical designation of reportable 
quantity (RQ) followed by a fraction (for example, RQ-1000/454) 
indicates the minimum quantity of the material that is reportable, in 
both pounds and kilograms (per the example, 1000 pounds or 454 
kilograms).  The RQ designations are descriptive but not technically 
a part of the substance's proper name.  You will need to apply the 
descriptive information later, in interpreting Column 5.  Many other 
rules to apply in using Column 2 are in CFR 49.  At some point, you 
will want to familiarize yourself with all of them. 

Column 3 contains a designation of the DOT hazard class corresponding 
to each proper shipping name or the word "forbidden" (which means 
"prohibited from being offered or accepted for transportation").  If 
you obtain new data on a material indicating that you may be able to 
modify the "forbidden" designation or the hazard class specified for 
a material specifically identified in the table, you should submit 
the information to the Associate Director, Office of Hazardous 
Materials Regulation, MTB.  Further details on how to interpret 
Column 3 are in Section 172.101, CFR 49.

Column 3A lists the identification (ID) numbers assigned to hazardous 
materials.  The North American (NA) designations are descriptions 
that are not recognized for international shipments except those to 
and from Canada.  Those ID numbers preceded by a UN designation are 
associated with descriptions considered appropriate for both 
international and domestic shipments.  You will find more specific 
information on reading Column 3A in CFR 49.

Column 4 specifies labels required to be applied to each package, 
subject to additional labeling requirements found in Section 172.402, 
CFR 49.  The shipper is ultimately responsible for all labeling and 
placarding; however, if you are initiating the movement, you will 
need to know the proper label or placard types.

Column 5 discusses the applicable packaging section of Part 173, 
Subchapter C, CFR 49.  You will note numerous exceptions from some 
requirements of Subchapter C as you proceed to identify particular 
packaging instructions.  You can find these exceptions by referencing 
Column 5a.  By using both this column and Column 5b which lists 
specific subparagraphs that you may need to reference to link the 
parenthetical references listed by the proper shipping names with the 
correct packaging modes, you should be able to properly pack the 
materials you plan to transport.
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Column 6 sets the maximum net quantity that can be carried in one 
package for transportation by passenger-carrying aircraft or 
passenger railcars.  A "forbidden" notice in this column means the 
material may not be offered or carried; it is limited in 
applicability only to the transportation types noted above.  Also, 
certain flammable liquids may be excepted (see Subpart B, Subchapter 
C, CFR 49).  Column 6a actually sets the maximum net quantity allowed 
in one package for transportation via the listed modes.  Column 6b
sets the maximum net quantity permitted in one package for 
transportation by cargo-only aircraft.  Subpart B, Subchapter C, CFR 
49 provides more information on labeling and packaging requirements 
for goods to be moved on cargo-only aircraft.

Column 7 lists the authorized stowage locations on board cargo and 
passenger vessels, and certain additional requirements for shipments 
of each listed hazardous material.  Section 176, Subchapter C, CFR 49 
spells out physical requirements for authorized vessel locations 
noted in Column 7.  (For bulk shipment by vessel and vessel shipment 
of explosives, you will also need to consult CFR 46; see Part B for 
more information on hazardous materials handling on vessels.)  To use 
the information in Column 7 effectively, you must--

 Follow the instruction in Subpart B, Subchapter C, CFR 49 to 
find out what the numerical codes under Column 7a and 7b mean.

 Refamiliarize yourself with the "Rules of Construction" 
subchapter (Part 171, CFR 49) since these rules could affect 
stowage compatibility.

Finally, Column 7c lists other requirements for water shipments of 
hazardous cargo as applicable to specific materials.  These 
requirements are applicable to specific materials -- for activating 
cartridges and explosive (fire extinguishes or valve).  The "other 
requirements" are to keep the shipment cool and dry.

HAZARDOUS MATERIALS LABELS

Labels must be affixed to hazardous material to identify the type of 
hazard concerned.  Each type of label has an identifying color, such 
as orange for explosives.  It also may have a symbol, such as a flame 
for flammable materials.  Finally, the specific type of hazard 
appears in letters, such as POISON.  They are meant to be easily 
identifiable.  When two or more different labels are required, 
display them next to each other.  The Hazardous Materials Tables of 
CFR 49 (discussed earlier) identify the proper labels for hazardous 
materials.
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Figure 1-1.  Hazardous Materials Labels
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Figure 1-1.  Hazardous Materials Labels (continued)
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PART B - SUPERVISE HAZARDOUS MATERIALS HANDLING ON OCEAN VESSELS

In Part A, you learned most of the general rules of stowage 
pertaining to ocean vessels.  Column 7, Hazardous Materials Table, 
CFR 49 relates directly to stowage compatibility.

You must also use CFR 46, part 146, which discusses--

 general stowage and compatibility rules.
 specific requirements for compatible handling and storage of 

hazardous materials.
 methods used to secure cargo (for example, effective use of 

dunnage).
 methods used to check secureness of stowage.
 safety precautions and considerations involved in hazardous 

cargo handling.
 procedures for inspecting cargo-handling gear and equipment.
 supervising hazardous cargo operations.

You must be able to use CFR 46 because it is the source for 
regulatory information on handling explosives that are shipped on 
seagoing vessels.  Also, a great amount of ammunition is transported 
through ocean terminals; you will need to coordinate with the 
terminal operations planner to ensure that a separate, isolated 
terminal is available for both ammo shipments and other hazardous 
cargo.  You also will want to be familiar with AR 50-5 which governs 
the waterborne movement of nuclear weapons.

INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG) CODE

To properly classify, certify, mark, placard, and label hazardous 
cargo, you should know how to apply the IMDG code.  This code, 
designed primarily for mariners, also contains provisions affecting 
industries and the handling and transport services of manufacturers 
down through consumers.  If you do not have access to the IMDG code, 
then you can use the information given in Part A, along with CFR 46 
to handle shipments.  

The General Introduction part of the IMDG code addresses required 
marking, identification and consignment procedures, labeling and 
placarding, documentation, and packing of hazardous
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goods to be transported by sea.  The introduction includes a 
discussion of special requirements for freight containers, portable 
tanks, and road tank vehicles; stowage and segregation 
considerations; and safety issues (fire prevention and fire 
fighting).  Other introductory sections cover the carriage of 
dangerous goods: on roll-on/roll-off (RORO) ships; in limited 
quantities; on shipborne barges or barge-carrying ships; and under 
controlled temperature conditions to maintain chemical stability.

Annex I to the General Introduction gives packing recommendations and 
also a glossary with illustrations on the construction and testing of 
packagings.  Annex I also divides dangerous goods, other than those 
covered by Classes 1, 2, and 7, into three packaging groups according 
to the degree of danger they present.  These groups include--

 Packaging Group I: Goods presenting great danger.
 Packaging Group II: Goods presenting medium danger.
 Packaging Group III: Goods presenting minor danger.

Each class is preceded by an introduction which describes the 
properties and definitions of the goods and gives details of stowage 
and segregation (that is, the degree to which goods should be kept 
separated from other dangerous substances or goods transported on a 
ship).  The class introduction also gives information concerning 
recommended loading and unloading procedures.

Each class is identified by a distinctive label or placard, some of 
which will be familiar to road users since they appear on commercial 
vehicles which transport dangerous goods (see Part C).  Where 
appropriate, each individual schedule in the code shows the label or 
labels (100 mm x 100 mm) which should be affixed to a package or 
placards (enlarged labels-250 mm x 250 mm) which should be affixed to 
portable tanks, freight containers, or other transport units.

Goods in this class are also assigned to various stowage categories.  
Stowage Category I (ordinary) covers goods which present relatively 
little hazard.  Category II involves magazine stowage of such goods, 
and is divided into three groups.  Stowage Category III is for 
pyrotechnics.  Category IV is reserved for special items such as both 
explosive and chemical agents which can emit tear-producing or toxic 
gases.
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Class 1 - Explosives

To ensure that hazardous goods are stowed as safely as possible, you 
should know how these goods are grouped.  They are arranged in twelve 
compatibility groups and classification codes as shown in the 
following figure:

Figure 1-2.  Explosive Substance Compatibility 
and Classification
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Figure 1-2.  Explosive Substance Compatibility 
and Classification (Continued)
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Figure 1-2.  Explosive Substance Compatibility and Classification 
(Continued)

In addition to the proper shipping name (correct technical name) and 
the UN number, the individual schedules in Class 1 also give the 
substance's or article's division and compatibility group.  If you 
are the shipper, you must show this information on the package label.  
The schedules also show the substance's or article's stowage 
category.  You or the personnel you delegate must include this 
information in the shipping documentation.

Class 2 - Gases

Gases carried on board ships have varied properties and come in 
different forms.  They may be compressed, liquified at ambient 
temperature under high pressure, dissolved under pressure in a 
solvent which is then absorbed in a porous material, or liquified by 
refrigeration.  They may be nonflammable, inflammable, poisonous, 
corrosive, combustible, or a combination of all or some of these 
things.  Some gases are lighter than air; some are heavier.

For the purpose of stowage and segregation on board ship, Class 2 is 
further subdivided according to the hazards presented by gases during 
stowage and transport:

 Class 2.1 - Inflammable* gases
 Class 2.2 - Nonflammable gases
 Class 2.3 - Poisonous gases

* Flammable has the same meaning.
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To more accurately convey the hazards presented by gases, the 
classification required by Regulation 2, Chapter VII of the 
Convention for Safety of Life at Sea (SOLAS) 1974 must be 
supplemented by the additional description of the subclass.

The IMDG code gives general information concerning the properties of 
gases, plus guidelines on means of packing, stowing, and segregating 
them.

The schedules themselves include the UN number and the chemical 
formula of each gas.  Also, if the gas is flammable, the range of its 
explosive limits (that is, the percentage of gas required in a gas 
air atmosphere to make the mixture explosive) is given.  Thus, the 
schedule for acetylene, the first entry in Class 2, shows that a 
mixture of acetylene and air is explosive when it contains from 2.1 
percent to 80 percent acetylene.

The schedules then describe properties of specific gases, including 
appropriate additional information and details on packing 
requirements, stowage, and segregation.

Class 3 - Inflammable* Liquids

Class 3 is divided into three subclasses according to the flashpoint 
(the lowest temperature at which the vapor of a combustible liquid 
can be made to ignite momentarily in air) of the liquid.

 Class 3.1 covers liquids with a low flashpoint (below -18°C) 
(0°F).

 Class 3.2 covers liquids with an intermediate flashpoint (-18°C 
and up to, but not including, 23°C)(73°F).

 Class 3.3 covers liquids with a high flashpoint (23°C and 
above, up to 61°C)(141°F).

NOTE: Transporting liquids with flashpoints up to 
100°C (212°F) is regulated within Europe.

The IMDG code sets out the various methods which can be used to 
establish the flashpoint of inflammable liquids, an important factor 
as far as safety is concerned.  Packing and stowage requirements for 
liquids with low flashpoints are stricter than for those with high 
flashpoints.

The introduction to Class 3 includes information on packing, stowage, 
and segregation.  The individual schedules are arranged

*Flammable has the same meaning.
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in the three subclasses referred to previously, starting with Class 
3.1.  Each schedule includes the substance's name, UN number, 
chemical formula, explosive limits, and flashpoint.

Added information is provided under the standard headings of 
properties, observations, packing, stowage, and segregation (as is 
the case with the other classes).

Liquids in this class are also assigned to a packaging group which is 
determined by the degree of danger these substances present.  
Packaging Group I includes liquids presenting great danger, Group II 
represents medium danger, and Group III means minor danger.  A 
similar system of assigning dangerous goods to one of three packaging 
groups is used in other classes of the IMDG code with the exception 
of Classes 1*, 2, and 7.

Generally speaking, water is unsuitable in fighting a fire involving 
inflammable liquids particularly for liquids which cannot mix with 
water.

Class 4 - Other Inflammables

This class is divided into three subclasses, each of which has very 
different properties.  The classes include some commonly known 
products, many of which seem harmless enough but which can be very 
dangerous unless properly packaged, handled, and transported.

Class 4.1 - Inflammable solids

Substances in this class are easily combustible and can be readily 
ignited by external sources, such as sparks or flames.  The 
individual schedules give the product's name, UN number, and chemical 
formula.  These schedules are often detailed since properties vary.

Some common products covered by this class are wetted explosives; 
camphor; vegetable fibers such as cotton, jute, and hemp; hay and 
straw; matches; rubber scrap; and sulphur.

Class 4.2 - Substances liable to spontaneous combustion

Substances in this class react to heat and are liable to ignite 
spontaneously.  Some are more likely to do so when wetted by water or 
in contact with moist air.  Some may also give off toxic

* Unless a specific provision to the contrary is made on individual 
schedules for goods of Class 1, the packaging used should comply 
with the requirements for the "medium danger" Packaging Group II.
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gases when burned.  Because of these properties, packing and stowage 
requirements are important.  Although some general comments are made 
in the introduction to the class, more detailed information is given 
in the individual schedules.

Common products which appear in this class are charcoal; celluloid 
scrap, copra, wet or oily cotton, iron oxide, some plastics, 
fishmeal, and seed cakes.

Class 4.3 - Substances which, in contact with water, emit inflammable 
gases

Because the products in this class give off gases which are sometimes 
subject to spontaneous ignition and are also toxic, fire fighting is 
a particular problem.

The use of water, steam, or water-foam extinguishers may make matters 
worse.  Even the use of carbon dioxide can do more harm than good in 
some situations.

Common products in this class include calcium carbide, powder 
derivatives of aluminum and calcium, ferrosilicon, lithium, 
magnesium-based products, potassium-based products, rubidium, sodium, 
and zinc.

Class 5 - Oxidizing Substances (Agents) and Organic Peroxides

This class is divided into two subclasses.  Class 5.1 deals with 
oxidizing substances which, although not necessarily combustible 
themselves, may increase the risk and intensity of a fire by giving 
off oxygen.  Class 5.2 includes organic peroxides most of which are 
combustible.

Class 5.1 - Oxidizing substances (agents)

The fact that all substances in this class give off oxygen when 
burned creates obvious fire-fighting difficulties.  Some substances 
may also be sensitive to impact, friction, or a rise in temperature.  
Still others may react vigorously with moisture, thereby increasing 
the risk of fire.

Mixtures of these agents with organic and combustible materials are 
easily ignited.  As such, they may burn with explosive force.  Also, 
you can expect a violent reaction between most oxidizing substances 
and strong liquid acids, which in turn emit highly toxic gases.

One fire-fighting problem is caused by the fact that, since 
substances in this class give off oxygen when burned, the use of 
steam, carbon dioxide, or other inert gas extinguishers may be 
ineffective.
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This class includes ammonium nitrate fertilizers, chlorates, 
chlorites, and calcium and potassium permanganate.

Class 5.2 - Organic peroxides

In addition to being oxidizing agents, most substances in this class 
are also liable to explosive decomposition.  Most will burn rapidly 
and are sensitive to heat.  Some are also sensitive to impact or 
friction.  To reduce this sensitivity to a safe level, they are 
carried in a solution, as a paste, wetted with water, or as with an 
inert solid.

Even under "safe" conditions, some of these substances may react 
dangerously with other substances.  Violent decomposition may result 
from traces of impurities such as acids, metallic oxides, or amines.  
Decomposition may give rise to toxic or inflammable gases.

Some organic peroxides can be particularly dangerous to the eyes, 
even after only momentary contact.  You and your personnel should 
seek immediate medical attention if such contact occurs.

Some substances may begin to decompose when a certain temperature is 
exceeded.  In some cases, this may lead to an explosion.  To prevent 
this, certain organic peroxides have to be transported at a 
controlled temperature.  The General Introduction to the IMDG code, 
the introduction to Class 5.2, and the individual schedules contain 
information on this aspect of hazardous materials handling.

Fire may result in an explosion as well.  Move packages containing 
organic peroxides away from the seat of any fire.  If this is not 
possible, have your personnel spray packages with large quantities of 
water from as far away as practical to cool them.  Even when the fire 
has been extinguished, packages should be treated with great care, 
since organic peroxides which have been exposed to high temperatures 
may start a violent decomposition at any time.

In some cases, packages may require a second subsidiary risk label in 
addition to the Class 5.2 label (for example, a special Class 1 
(explosive) or a Class 3 (inflammable liquid) label).

Class 6 - Poisonous (Toxic*) and Infectious Substances

This class is divided into two subclasses: Class 6.1 - Poisonous 
(toxic) substances and Class 6.2 - Infectious substances.  Generally, 
substances in Class 6.1 may cause serious injury or

* Toxic has the same meaning as poisonous.
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even death if swallowed, inhaled, or absorbed by contact through the 
skin.  Class 6.1 materials are arranged in three packaging groups, in 
descending order or risk.  The introduction to Class 6.1 sets the 
criteria for this grouping.

Fire-fighting measures are basically the same as those given for 
Class 3 (inflammable liquids).  Because of the high risk of poisoning 
through fumes, the IMDG code requires that ships carrying poisonous 
substances always carry protective clothing and self-contained 
breathing apparatus.

If leakage or spillage occurs involving toxic substances, such as 
liquid pesticides, you should ensure decontamination is carried out 
by trained staff wearing suitable protective clothing and equipment.

Class 6.2 includes substances containing viable microorganisms (or 
their toxins) which are known, or suspected, to cause disease in 
animals or humans.

The danger labels required for the various substances in this class 
vary according to the substance's properties.  Most are required to 
carry the "POISON" label.  Some carry a label indicating that the 
substance is "HARMFUL" and should, therefore, be stowed away from 
foodstuffs.  In addition, further subsidiary labels may be required, 
depending on the substance's properties.

Class 7 - Radioactive Substances (Materials)

The provisions of this class are based on the principles of the 
International Atomic Energy Agency's (IAEA) Regulations for the Safe 
Transport of Radioactive Materials, 1973 (as amended).  The 
principles offer guidance to personnel involved in handling and 
transporting radioactive materials in ports and on ships.  These 
personnel ordinarily will not have to consult the IAEA regulations.

Packing, labeling, and placarding; stowage; segregation; and other 
requirements vary according to the radioactivity of the material.  
Radioactive substances are divided into three categories, depending 
on radiation levels.  Category I (white) is the least dangerous.  The 
labels for Categories II and III (yellow) are printed in yellow and 
white for additional emphasis.

Class 8 - Corrosives

Substances in this class can damage living tissue and materials, in 
some cases very severely.  Some of them give off irritating, 
poisonous, or harmful vapors; others are poisonous in and of 
themselves.  Some are also inflammable or give off inflammable gases 
under certain conditions.
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Substances in this class may be corrosive to metals such as aluminum, 
zinc, and tin but not to iron or steel, while others are corrosive to 
all metals.  Some of these substances may even corrode glass.

Water can also affect some substances by making them more corrosive, 
by liberating gases, and in a few cases by generating heat.

In view of these different properties, the process Of packing, 
stowage, and segregation is extremely important.  Class 8 substances 
are divided into three packaging groups (with packaging group I being 
the most dangerous).  The Introduction to Class 8 gives detailed 
information on the types of packaging to be used.

Most fires involving corrosive substances can be put out by any 
extinguisher, including water.  Those substances which are also 
inflammable should be dealt with in the same way as substances in 
Class 3 of the IMDG code.  Care must also be taken in view of the 
high risk of poisoning through breathing harmful fumes.

Class 9 - Miscellaneous Dangerous Substances

This class includes substances and articles which, for various 
reasons, do not fall within any of the other classes.  Because of the 
varied properties and characteristics in this class, the individual 
schedules which usually include detailed information on stowage and 
segregation need not be labeled; therefore, no label is provided for 
Class 9.  Products of this class include aerosols, some ammonium 
nitrate fertilizers, asbestos, safety matches, and pollutants.

IMDG CODE GENERAL INDEX

All substances and articles which appear in the IMDG code are listed 
in the general index of the IMDG code which gives the product's UN 
number; emergency schedule number (EmS no.); Medical First Aid Guide 
table number (MFAG table no.); and the IMDG code and page number of 
the individual schedule.

By looking up the substance or article in the General Index, you can 
readily find the appropriate emergency schedules or Medical First Aid 
Guide table.  You will need this information to know not only what 
first aid measures and safety precautions to take when handling 
various hazardous class substances, but also to know how to contact 
emergency response personnel if a spill or leak of a hazardous 
substance occurs (whether at sea or on land).  Also, you need to be 
aware of all required safety precautions you must take because AR 
700-14 states that all Army personnel will be informed of the safety 
hazards involved in processing hazardous waste.
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Cargo Handling Gear and Materials Handling Equipment

For you to properly plan your crew's labor requirements, inspect 
cargo, and supervise the loading and unloading of hazardous cargo, 
you will need to know how to properly use cargo handling gear.  
Ensure that you and the personnel for whom you are responsible take 
the following safety precautions when selecting and using cargo 
handling gear.  (Cargo handling gear consists of items used to secure 
cargo while it is being raised or lowered by the ship's gear.  In 
addition, this gear moves cargo to and from its stowage position in 
the ship.)

 Inspect all gear before it is used.  Check slings for kinks, 
broken or frayed strands, and parting splices.  Check shackles 
to ensure that pins are straight and screwed in all the way.  
If a hook shows signs of straightening out, replace it with a 
serviceable hook.  Check chain slings for signs of stretching.

 Know the safe working load of all gear (TM 5-725).

 Do not exceed the safe working load of any part of the rigging 
or cargo handling gear at any time.

 When using open hooks to hold snatch blocks, mouse the hook and 
the snatch block gate.

 Do not permit kinks, twists, or knots to form in the slings.

 Do not permit a sling to cross an unprotected sharp corner or 
edge.

 Be sure that hoisting slings are properly positioned on cargo 
hooks.

 Never carry a load on the point of a hook.

 Check welded rings and hook eyes periodically for cracks and 
distortion.

 Never overload a sling, and never apply loads suddenly.

 Never be too confident of a new sling; the fact that it is new 
is no reason for overloading it.

 Remember that as the angle of a sling from the vertical is 
increased, its ability to support a load decreases.  (Whenever 
possible, avoid angles of less than 45 from the horizontal.)
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 When handling long drafts of cargo such as dunnage, pipe, and 
lumber, use tag lines and at least two slings.

 Never place a strain on the side of a pad eye.

 Condition all personnel to treat a draft as if it could fall at 
any instant.

Accidents caused by failure of cargo handling gear can usually be 
avoided by careful selection and use.  Select the gear with care and 
inspect it thoroughly for serviceability before using it.  Never use 
a piece of gear just because it happens to be handy.

Similar safety precautions apply in using materials handling
equipment (MHE).  The MHE consists of large, mechanically-powered 
equipment used to lift, transfer, and stack cargo (cranes).  Ensure 
that you and your crew take the following safety precautions when 
using cranes.

 To avoid possible damage to the machine or injury to personnel, 
the operator, or individuals in the vicinity, always check the 
crane and all slings, cables, chains, and hooks before starting 
an operation.

 Once motion is started, ensure the crane is kept level.

 Never swing a crane rapidly.  Centrifugal force can get the 
mechanism out of control or even upset the crane.

 Use standard signals for all operations.

 Keep the boom at least 10 feet away from power lines.

 Do not lift weights greater than the rated capacity of the 
crane for the boom radius you must use.

 Put all controls in neutral before servicing a crane or making 
repairs or adjustments, including troubleshooting.

MATERIAL COMPATIBILITY

Materials which may be stored together are shown in Table 1-2 and 
Table 1-3.  (Both tables come from FM 55-70.)
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Table 1-2.  Compatibility Chart for Military Explosives and 
Hazardous Munitions
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Table 1-3.  Stowage Compatibility of Different Hazardous 
Materials by Water

EMERGENCY RESPONSE

In spite of your best efforts in handling hazardous materials, 
problems will arise.  You will need to ensure your subordinates know 
how to react to these emergencies.  The simplest method of addressing 
these emergencies is by using the Emergency Response Guidebook, DOT 
P5800.3, which is available through the Department of Transportation.

The purpose of this guidebook is to assist you in making decisions.  
During an incident with hazardous materials, you must--

 identify the material by either the 4-digit id number or the 
material name.

 then, proceed to the yellow index or blue index and look up the 
2-digit guide number.  (The yellow index numerically lists the 
ID number as shown in Figure 1-3.  The blue index 
alphabetically lists the material name as shown in Figure 1-4).

 then, turn to the guide page indicated and read carefully (see 
Figure 1-5).

If you fail to find a guide number, call Chemtrec, which is a 
national clearing house for chemical reactions and safety.  The 
number is in the Emergency Response Guidebook.  If you fail to 
identify the material, use guide 11.  For class A and B explosives 
and Blasting Agents, use guide 46.
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Figure 1-3.  Extract from Emergency Response 
Guidebook-ID Number Index
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Figure 1-4.  Extract from Emergency Response
Guidebook-Name Index
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Figure 1-5.  Extract from Emergency Response
Guidebook-Guide Page
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Note: For Class C explosives, use Guide 50.

When in the vicinity of an accident involving any cargo--

 move and keep people away from the incident scene.
 do not walk into or touch any spilled material.
 avoid inhaling fumes, smoke, and vapors even if no hazardous 

materials are involved.
 do not assume that gases or vapors are harmless because of the 

lack of smell.

PART C - SUPERVISE HAZARDOUS MATERIALS HANDLING ON MOTOR VEHICLES

TRANSPORTATION OFFICER RESPONSIBILITIES

The transportation officer responsible for the shipment of hazardous 
materials will--

 comply with regulations and instructions governing the safe 
transportation of hazardous materials.

 inspect vehicles used for transportation of hazardous 
materials.

 ensure that drivers receive proper instruction (including 
accident and delay reporting) prior to dispatch of vehicles.

 maintain records of shipments of Classes A and B explosives, 
poisons, and Radioactive III materials.

 trace shipments which are overdue 24 hours after estimated date 
of arrival.

 Ensure completion and distribution of DD Form 6 (Report of 
Packaging and Handling Deficiencies).

 report discrepancies on SF 361 (Discrepancy in Shipment 
Report).

ROUTING

The MTMC area commander will select the routing for explosives and 
poisons, Classes A and B, and Radioactive III materials and for all 
hazardous materials exceeding 10,000 pounds.  In addition, the MTMC 
area commander will route all shipments by
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rail, motor carrier, or freight forwarder.  The transportation 
officer will submit requests for routing prior to scheduling or 
forwarding.  The transportation officer may route any hazardous 
material weighing less than 10,000 pounds that are not designated for 
routing by the area commander.

RECORDS

The transportation officer will maintain detailed records of 
shipments of Classes A and B explosives, poisons, and Radioactive III 
materials.  If shipments have to be traced, you need accurate records 
for accountability.  Possible ways of accomplishing this may be 
through log books, separate TCMD files for these materials, or any 
other method either locally required or, if no local requirement 
exists, selected by you.

INSPECTIONS

In the course of moving hazardous materials, you as the 
transportation officer are required to inspect equipment.  Inspect 
vehicles using DD Form 626 (Motor Vehicle Inspection).  Fill out each 
item and correct deficiencies before loading or unloading the 
vehicle.
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Figure 1-6.  DD Form 626 (Front)
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Figure 1-7.  DD Form 626 (Back)
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OPERATOR'S INSTRUCTIONS

When handling hazardous materials, the transportation officer must 
ensure that each driver receives a copy of DD Form 836 (Special 
Instructions for Motor Vehicle Drivers) (see Figure 1-8).

Figure 1-8.  DD Form 836
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COMPATIBLE STORAGE AND SAFE HANDLING

Compatible storage and safe handling procedures have already been 
discussed earlier in this lesson.  These same procedures apply to 
motor vehicles.  In addition, if you have access to the Hazardous 
Materials Information System (HMIS) DOD 6050.5L, you will find it is 
a very valuable tool.  The HMIS is a microfiche listing of hazardous 
materials which provides storage information, safety precautions, 
labeling information and spill procedures.  This is not the only 
information it contains; however, you will find this data the most 
applicable for a transportation officer's requirements.  Also 
remember that safety and/or storage information provided on the label 
by the manufacturer supersedes any other hazardous material 
guidelines.  Compatibility guidance is also available from Table 
12-3, FM 55-70, as shown in Table 1-4.
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Table 1-4.  Loading and Storage Chart of Hazardous
Materials for Land Transportation
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PART D - SUPERVISE HAZARDOUS MATERIALS HANDLING ON AIRCRAFT 
(MOBILIZATION ONLY)

AIR SHIPMENT GUIDANCE

The guiding force for the shipment of hazardous materials by air is 
TM 38-250, (Preparation of Hazardous Materials for Military Air 
Shipment).  This publication contains information pertaining to 
labeling, classification, and compatibility on all hazardous 
materials.

MATERIAL COMPATIBILITY

Table 4-1 of TM 38-250 (see Table 1-5) provides an alphabetical 
listing of hazardous materials giving the load and storage (L/S) 
group in the last column.  The L/S is a numbered group, within which, 
all items may be safely shipped together.  Look up the L/S group for 
an item being shipped.

Note: Materials with the term "forbidden" under the 
hazard class are forbidden from shipment by 
military aircraft.

Check Table A-1 of TM 38-250 (see Table 1-6) to determine which other 
L/S groups are compatible.  The X in the block of intersection shows 
that items may not be shipped together.
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Table 1-5.  Alphabetical Items Listing
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Table 1-6.  Loading and Storage Chart for Transporting
Explosives and Other Hazardous Materials
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Table 1-6.  Loading and Storage Chart for Transporting
Explosives and Other Hazardous Materials(continued)
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Table 1-6.  Loading and Storage Chart for Transporting
Explosives and Other Hazardous Materials (continued)
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LABELING AND CERTIFICATION

The transportation officer must ensure that the hazardous material 
being shipped has the appropriate DOT label affixed and is
accompanied by a DD Form 1387-2 (Special Handling Data 
Certification).  (Table 1-5 contains information for the DOT label.)  
Personnel who are school trained and qualified in the preparation of 
hazardous materials prepare the DD Form 1387-2.

Figure 1-9.  DD Form 1387-2

INSPECTION AND QUALITY CONTROL

As transportation officer, you must take action to preclude entry of 
improper shipments of hazardous material into the transportation 
system.  You will establish a quality control program, and consider 
100 percent inspection to ensure that hazardous materials are packed, 
marked, labeled, and certified

41 TR1029

WWW.SURVIVALEBOOKS.COM



to meet the requirements of TM 38-250 and safety of airlift criteria.  
Inspect each package to determine that the container is authorized 
and in condition for military air shipment of the material contained 
therein.  Check shipper's certification for accuracy and ensure that 
it cites the correct packaging subparagraph.  Remove damaged or 
improperly prepared packages from the transportation cycle 
immediately.

EXEMPTIONS

Items in Table 1-5 coded with a dagger or the Greek letter theta 
require exemptions for the movement of passengers with the material.  
Dagger coded items require approval at the headquarters having 
operational control of the aircraft.  Theta coded items require 
approval by the air terminal operator.
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LESSON ONE

Practice Exercise

The following items will test your grasp of the material covered in 
this lesson.  There is only once correct answer for each item.  When 
you have completed the exercise, check your answers with the answer 
key that follows.  If you answer any item incorrectly, study again 
that part of the lesson which contains the portion involved.  In 
answering some of the questions, you will need to refer to Figures
1-1, 1-2, and 1-3, and Tables 1-1, 1-3, 1-4, and 1-6 for information.  
It is your responsibility to know which figure(s) or table(s) to use.

1. Which of the following is the correct label for acetylene?

A. Corrosive.
B. Flammable gas.
C. Flammable liquid.
D. Explosive C.

2. Which paragraph of CFR 49 contains specific packaging 
requirements for acetylene?

A. 173.119.
B. 173.122.
C. 173.247.
D. 173.303.

3. Which of the following is the correct label for allylbromide?

A. Corrosive.
B. Flammable gas.
C. Flammable liquid.
D. Explosive A.

4. Which paragraph of CFR 49 contains packaging exceptions for 
allylbromide?

A. 173.114.
B. 173.118.
C. 173.244.
D. 173.505.
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SITUATION:

Identify the separation that must be maintained when loading the 
items in questions 5 and 6.

5. Explosives and flammable solids:

A. Away from.
B. Separated from.
C. Separated by a complete cargo compartment or hold from.
D. Separated longitudinally by an intervening cargo 

compartment or hold from.

6. Oxidizers and flammable solids:

A. Away from.
B. Separated from.
C. Separated by a complete cargo compartment or hold from.
D. Separated longitudinally by an intervening cargo 

compartment or hold from.

7. Which of the following actions would you take with an ammonia 
anhydrous spill?

A. Do not get water inside the container.
B. Do not touch spilled material.
C. Keep combustibles away from spilled material.
D. Shut off ignition sources.

8. Which of the following items would be incompatible with blasting 
caps if you loaded them on the same truck?

A. Rocket motors.
B. Empty grenades.
C. Torpedoes.
D. Detonating fuses.
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LESSON ONE

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item Correct Answer and Feedback

1. B. Flammable gas.  (page 5)

2. D. 173.303.  (page 5)

3. C. Flammable liquid.  (page 5)

4. B. 173.118.  (page 5)

5. D. Separated longitudinally by an intervening cargo 
compartment or hold from.  (page 25)

6. A. Away from.  (page 25)

7. A. Do not get water inside the container.  (page 27)

8. C. Torpedoes.  (page 35)
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LESSON TWO

ESTABLISH A NUCLEAR SURETY PROGRAM

MQS Manual Task: 01-7320.15-0100

OVERVIEW

TASK DESCRIPTION:

In this lesson you will learn to establish a nuclear surety program.

LEARNING OBJECTIVE:

ACTIONS: Describe the procedures required to establish a 
nuclear surety program.

CONDITIONS: You will be given access to information from AR 50-5 
and AR 50-6.

STANDARDS: Establishment of the nuclear surety program will be in 
accordance with AR 50-5 and AR 50-6.

REFERENCES: The material contained in this lesson was derived from 
the following publications:

AR 50-5.
AR 50-6.

INTRODUCTION

Your role as a transportation officer may include commanding an 
organization with a nuclear mission.  Should this be the case, you 
will need to establish a nuclear surety program to provide for the 
safety, security, and reliability of nuclear weapons and to provide 
controls to prevent nuclear accidents, incidents, or unauthorized 
weapons employment.  Also, you will, along with or as the certifying 
official, assume responsibility for proper implementation of the 
Personnel Reliability Program (PRP).

PART A - APPLY NUCLEAR SURETY TO SHIPMENT

The Army Nuclear Surety Program is designed to ensure the safety, 
security, and reliability of nuclear weapons.  It also provides 
controls to prevent nuclear accidents, incidents, or
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unauthorized weapons employment.  It provides this assurance through 
the correlation of a variety of Army functions and activities within 
existing command and staff structures.  The major nuclear surety 
program activities relating to transportation are--

 logistical considerations.
 certification of the personnel reliability.

NUCLEAR MOVEMENT

The transportation officer must ensure movement of nuclear cargo by 
the safest means and over the safest routes possible.  Keep movement 
to a minimum consistent with operational requirements.  

Military airlift is the preferred mode of transport.  Surface 
movement off military installations in CONUS is prohibited.  Prior 
approval by the commander of the unified/specified command allows 
overseas surface movement.

Consider the following when planning for a nuclear movement:

 Known and potential hazards.
 Current intelligence relating to movement route.
 Type and mode of shipment.
 Availability of security resources.
 Available emergency assistance.
 Operations security.

The unit providing transportation will ensure that--

 the capability exists to meet required pick up and delivery 
schedules.

 adequate, properly inspected transportation equipment is 
available.

 all personnel have been trained and meet personnel reliability 
standards.

 loading, tie down, and unloading are as prescribed in 
appropriate publications.
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Normally, waterborne movement of nuclear weapons will be aboard US 
Navy ships or aboard specially equipped ships of the Military Sealift 
Command.

Movement of nuclear weapons between CONUS military installations by 
rail is prohibited.  However, if overseas, shipment by rail may be 
authorized for urgent operational requirements.  Less-than-carload 
shipments are authorized only if exclusive use of the car is 
specified.

PART B - ENSURE PERSONNEL RELIABILITY THROUGH THE PERSONNEL
RELIABILITY PROGRAM

PERSONNEL RELIABILITY PROGRAM (PRP)

The PRP is a peacetime program applicable only to personnel who have 
access to or control access to war reserve nuclear weapons, nuclear 
components, sealed authenticators, permissive action link, cipher 
system material, missile computer tapes, or nuclear reactors.  The 
certifying official is ultimately responsible for the proper 
implementation of the program.  This official is an 0-6 or above or 
his lower ranking designee.

No one will be assigned to a nuclear duty position until he has been 
screened and certified as being qualified for the PRP and has been 
certified as being appropriately trained for specific nuclear duties.  
Fellow workers and supervisors must continually evaluate personnel in 
the PRP.

The concept of personnel reliability is a vital element in the 
Nuclear Surety Program.  The unpredictability of human behavior 
precludes any positive test of reliability.  An individual may be 
presumed to be reliable when there is no evidence to the contrary.  
Because there is no reliability test, the PRP provides for both 
preassignment screening and continuing evaluation and assessment of 
an individual's health, attitude, behavior, and duty performance.

The certifying official will immediately disqualify any individual 
who fails to meet or is suspected of no longer meeting the 
reliability standards of PRP.  Disqualification may be either 
temporary or permanent, depending on the circumstances, character, 
and transitory or continuing nature of the cause of the 
unsuitability.  Except for a physical or mental condition documented 
in the member's medical record, statements such as "alcohol abuse," 
"drug abuse," "contemptuous attitude," or "court martial conviction" 
are inadequate as support for disqualification.  Any further 
information required for PRP is available in AR 50-5.
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LESSON TWO

PRACTICE EXERCISE

The following items will test your grasp of the material covered in 
this lesson.  There is only one correct answer for each item.  When 
you have completed the exercise, check your answers with the answer 
key that follows.  If you answer any item incorrectly, study again 
that part of the lesson which contains the portion involved.

SITUATION: You are commanding a unit which is responsible for 
transporting nuclear weapons.

1. Your preferred method of shipment for a nuclear weapon in CONUS 
is by--

A. aircraft.
B. barge.
C. truck.
D. rail.

2. Which of the following is a correct statement relating to 
shipment of nuclear weapons by rail?

A. Shipments in CONUS may be made in an emergency.
B. Shipments overseas may be made at the discretion of the 

transportation officer.
C. Less than carload shipments are not authorized.
D. Overseas shipments require prior approval by the commander 

of the unified or specified command.

3. While establishing your PRP, you may assume that an individual 
is reliable when--

A. no adverse reports are on file.
B. there is no evidence to the contrary.
C. fellow workers like the individual.
D. supervisors like the individual.

4. Under PRP, fellow workers and supervisors must evaluate 
personnel--

A. occasionally.
B. monthly.
C. continually.
D. yearly.
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LESSON TWO

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item Correct Answer and Feedback

1. A. Aircraft.  (page 48)

2. D. Overseas shipments require prior approval by the 
commander of the unified or specified command.  (page 
49)

3. B. There is no evidence to the contrary.  (page 49)

4. C. Continually.  (page 49)
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