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This manual implements AFPD 24-2, Preparation and Movement of Air Force Material. It provides guidance and
procedures for preparing hazardous materials for shipment by military aircraft to ensure that such materials are
packaged, marked, labeled, and prepared properly for transportation. This manual includes the shipment of nuclear
materias, except for nuclear weapon major assemblies and nuclear components packaged and shipped per
Department of Energy-Defense Nuclear Agency (DOE-DNA) TP 45-51 and its supplements. It includes labeling
requirements, ingructions for transporting passengers with hazardous materials and ingructions for notifying the
aircraft commander regarding hazardous materials on the aircraft. It implements Department of Defense (DoD)
Regulation 4500.9-R, Defense Transportation Regulation (Parts 11 and I11) and Department of Transportation
(DOT) Exemptions 7573 and 9232 (DOT-E 7573 and DOT-E 9232) for commercia aircraft under contract to the
Air Mobility Command (AMC). The use of a name of any specific manufacturer, commercial product, commaodity
or service in this publication does not imply endorsement by the military services** Penalties and Disciplinary
Action. Failureto observe prohibitions and mandatory provisions of thismanual by military personnd isaviolation
of Article 92, Uniform Code of Military Justice (UCMJ). Violations by civilian employees may result in
adminigrative disciplinary action without regard to otherwise applicable crimina or civil sanctions for violations of
related laws. See attachments 1 and 2 for terms, abbreviations, and acronyms used in this manud .

#SUMMARY OF REVISIONS

Thisrevision incorporates applicable changes to the Department of Transportation (DOT) Title 49 Code of Federal
Regulations (CFR) and the International Civil Aviation Organization (ICAQO) Technical Instructions. Thisrevision
amends policy statements (Chapters 1-3), hazard classification and communication information (Attachment 4), and
packaging requirements (Attachments 5-13). Other major changes include expanding guidance on inspection
procedures (Attachment 28) and adding packaging requirements from AFR 71-4 (15 January 1988) for use with
Grandfathered munitions shipments (Attachment 27). This manual reorganizes text to comply with Air Force
Manua format and changes many procedures. These changes clarify requirements and further standardize DoD
packaging and shipping with the commercial sector.
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Chapter 1

GENERAL GUIDANCE

1.1. Applicability. Handlers, packers, inspectors, and preparers (certifiers) of hazardous materials shall comply
with rules designed to maximize safety and security of the aircraft, aircrew, cargo and passengers. They must know
the exceptions, exemptions, and waiversto federal laws and related government directives that are unique to military
airlift operations and how to apply them.

- Thismanua governsthe transport of hazardous material as cargo on military fixed and rotary wing aircraft.
Apply the requirements specified in this manual unless modified or updated according to 1.2.1.

- Hazardous materials required as operational equipment of the aircraft for ground/air servicing as identified
in applicable aircraft flight publications are not regulated by this manual .

- Theprovisions of thismanual are directive in nature, and must be complied with by those personnel whose
positions or jobs entail responsibility for the functions covered.

- Ensure compliance with current applicable DOT and EPA requirements when transporting hazardous
materials outside of the Defense Transportation System. Hazardous waste shipments entering or exiting a
domestic location must comply with 40 CFR Parts 260-265, including preparation of a hazardous waste
manifest.

1.2. Responsibilities Assigned.

1.2.1. Office of Primary Responsibility (OPR) will publish emergency changes of an operational or technical
nature that do not change policies or major procedures without service coordination. Coordinate all policy changes
with Service focal points. |ssue hazardous cargo information, darifications, updates, procedural and policy changes
to Air Force activities and Service focal points. Focal points retransmit changesto their respective service or agency
shippers.

*1.2.2. Service Focal Points jointly establish procedures and prepare any documentation necessary to implement
thismanual. Users contact their Service focal pointsfor al clarifications and waivers. Servicefocal points are

- Air Force. AFMC LSO/LOP, 5215 Thurlow Street, Wright-Patterson AFB, OH 45433-5540, (937) 257-
4503/1984,

DSN: 787-4503/1984.

- Army. US Army Material Command, Logistics Support Activity, Packaging, Storage, and
Containterization Center, ATTN: AMXLS-TP, 11 Hap Arnold Blvd, Tobyhanna PA 18466-5097, (570)
895-6622/7070, DSN: 795-6622/7070.

- Navy. Commander, Naval Inventory Control Point, Code 07122.30, P.O. Box 2020, 5450 Carlide Pike,
Mechanicsburg, PA 17055-0788, (717) 605-2784, DSN: 430-2784.

- MarineCorps. Commandant of Marine Corps (LPP-2), Headquarters, U.S. Marine Corps, 2 Navy Annex,
Washington, DC 20380-1775, (703) 695-8926 DSN: 225-8926.

- Defense Logistics Agency. HQ Defense Logistics Support Command, Attn: DLSC-LDD, 8725 John J.
Kingman Road, Suite 4134, Fort Belvoir VA 22060-6221, (703) 767-3673/3511 DSN: 427-3673/3511.

%*1.2.3. Packers package hazardous materials, but do not sign legally binding documents.
1.2.4. Preparers certify that hazardous materials are properly classified, described, packaged, marked and labeled,
and in proper condition for military airlift according to the applicable regulations of the Department of
Transportation and this manual. Preparers include Technical Specialists. These individuals are qualified based on
their training in handling and preparing the hazardous material in the performance of their duties.
1.2.5. Handlers maintain safe operations when transporting hazardous materials and proficiency in job specific
responsibilities. Handlers include warehouse workers, load planners, load selectors, special handling personnel, and
aircraft load teams.
*1.2.6. Inspectors ensure hazardous materials are properly prepared and documented before entering into the
military airlift system (see attachment 28).
1.2.7. Ingtallation or Activity Commanders (or their designated representatives).

- Train personne according to paragraph 1.3.
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- Appoint preparers as certifying officials to complete the Shipper’s Declaration for Dangerous Goods
Certification. This authorization must include the scope of the individual's authority and qualified training
according to attachment 25. Document the authorization in writing, electronically, or other auditable method.

1.2.8. Contracting Officers. Ensure al DoD contracts and purchase requests for hazardous materias include the
provisons of the supplement to the Federal Acquisition Regulation (FAR), Paragraph 52.228-7007 (Safety,
Ammunition, and Explosives). Contractors get copies of specifications, standards, and publications from the
procuring agency or as directed by the contracting officer.

1.2.9. Air terminal or base operations personnel. Notify the aircraft commander (or designated representative),
in writing, of all hazardous materials aboard the aircraft. The activity responsible for delivering the cargo to the
aircraft provides this notification in the absence of an established air terminal or base operation. The briefing
agency must meet the requirements of attachment 21.

1.3. Hazardous Material Training Requirements. Commanders assign hazardous materia workers and ensure
each successfully completes relevant training.  Train hazardous material workers according to attachment 25.
Training for all levels of hazardous material workers who may effect the safety of hazardous materials in
transportation, as a minimum, must address the following areas:

- Hazardous material general awareness and familiarization.

- Safety procedures to include emergency response.

- Function specific responsibilities directly relevant to the individual's role in hazardous materia

transportation.

*1.4. Special Assignment Airlift Missions (SAAM). Process SAAM requests, cargo clearance, and appropriate
confirmations according to DoD 4500.9-R, Defense Transportation Regulation, Part 1. Unless specifically
exempted under the provisions of paragraph 2.3, properly prepare, package, mark, label, and document all hazardous
materias transported by SAAM aircraft according to this manual. Do not automatically apply the provisions of
Chapter 3 for use of SAAM aircraft. Refer to paragraph 3.2 for validation and use of SAAMSs for tactical,
contingency, or emergency operations.

15  Transportability Desgn Criteria.  Configure hazardous materials (items and articles) to ensure
transportability on military aircraft. Itemsin their shipping configuration and skidded or wheeled equipment must
meet the transportability design criteria identified in MIL-STD-1791, Desgning for Internal Aerial Delivery in
Fixed Wing Aircraft.

1.6. General Packaging Requirements. Package hazardous materials in containers authorized by this manual,
Title 49 Code of Federal Regulations (CFR) Part 173, the International Civil Aviation Organization (ICAO)
Technical Ingtructions, or the International Air Transport Association (IATA) Dangerous Goods Regulation.
Attachment 3 appliesto all military air shipments. See paragraph A17.1.2 for certification ingructions.

%1.7. United Nations (UN) Performance Specification Packaging. Prepare hazardous materias in UN
specification containers unless exempted by a specific packaging paragraph in this manual. DoD activities use the
DoD POP Program to locate tested and authorized DoD packaging configurations. If the hazardous materia is
procured in a manufacturer’s UN specification container, use that container. Ensure compliance with all other
requirements of this manual, including air-éigibility. 1f the managing activity has specified a container Special
Packaging Ingruction (SPI), use that UN specification container. Frustrate hazardous cargo not correctly packaged
and marked to UN specification reguirements. For additional information concerning UN specification packaging or
performance test reguirements see DLAD 414541/AR 700-143/AFJ  24-210/NAVSUPINST 4030.55/MCO
4030.40A, Packaging of Hazardous Material. Service focal points are unable to waive UN specification
requirements.
1.7.1. Exempt Items. The following materials are exempt from UN performance specification packaging test
requwements The packaging paragraph from table A4.1 will specify required packaging.
Compressed gas cylinders

- Radioactive material

- Dryice

- Magnetized material
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- Life-saving appliances

- Mercury contained in manufactured articles

- Packages whose net mass exceeds 400 kg (882 pounds) or with a capacity exceeding 450 liters (119

galons)

1.7.2. Grandfathered Items. Government-owned goods packaged before 1 January 1990 are exempt from UN
specification requirements.  Ship these items under the packaging requirements in effect at the time of packaging.
Annotate the shipping papers "Government-owned goods packaged before 1 January 1990." See attachment 17 for
certification instructions.

1.8 Fueled Vehicles and Equipment. Limit quantity of fuel within a vehicle or wheeled support equipment to a
minimum. Do not exceed the maximum fuel in tank limits specified in attachment 13. Commanders must consider
availability of fuel at the destination and operationa requirements for mission readiness when determining fuel
levels and ship with less than the maximum alowable amount when applicable. The preparer (certifying official)
must ensure any unnecessary fuel is drained prior to shipment.

%*1.9. Damaged or Improper Shipments. Do not transport any damaged, leaking, or improperly packed, marked,
or labeled item or material.
- Return shipments to the originator, at the originator's expense, when a shipment requiring UN specification
containersis not packaged properly. The originating activity may provide the shipper with the appropriate
UN specification marking to correct the shipment. Consider urgency of need when determining the best
method for correcting a deficient shipment. Ensure compliance with applicable modal regulations when
offering any shipment for transportation.
- Report deficiencies on SF 361, Transportation Discrepancy Report, or SF 364, Supply Discrepancy
Report (or equivalent reporting means as designated by the Service Focal Points and coordinated with
AFMC LSO/LOP). Report leaks from packages, equipment, and self-propelled vehicles during loading or
unloading, or in flight as a packaging deficiency.
- Immediately report any release of a hazardous substance in a quantity equal or greater than its reportable
quantity to the Environmental Protection Agency (EPA) by calling the US Coast Guard National Response
Center at 800-424-8802 or 202-267-2675.
- Consult local installation operating procedures for hazardous material emergency planning, response, and
reporting requirements in the event of an incident involving hazardous materials.
- Do not move dropped or damaged explosive items. The Transportation or Packaging Office will
immediately contact Explosive Ordnance Disposal (EOD), safety or munitions personne to determine
disposition.

*1.10. Empty Containers, Cylinders, Radioactive Packages and Nonhazardous Materials.  Except as
specified in this paragraph, empty containers or articles are not subject to any other requirements of this manual.
1.10.1. Empty Containers. Inspect packages that formerly contained a hazardous material covered by this manual
to determine the presence or absence of hazardous materia. If there is presence of hazardous material, purge the
hazardous material or the packageis regulated in the same manner as prescribed for the package if full. A container
is considered empty if:

- A hazardous article has been removed from its container and there is no possibility of remaining residue
(i.e., empty torpedo or missile containers).

- If the container has been purged of the hazardous material it previoudy contained.

1.10.2. Empty Cylinders. Compressed gas cylinders are empty if the pressure in the cylinder is less than 40
pounds per square inch absolute (psia) at 21 degrees C (70 degrees F). Psia equals the gauge pressure plus
atmaospheric pressure (14.7 psi).

- Before shipment, inspect empty cylinders for dents, bulges, oxidation pits, or other damage. Handle faulty
cylinders as required by the latest DOT regulations or DLAI 4145.25/AR 700-68/NAVSUPINST
4440.128D/MCO 10330.2D/AFIMAN 23-227(1), Sorage and Handling of Liquified and Gaseous
Compressed Gasses and Their Full and Empty Cylinders.

- Tightly close valves of cylinders before offering for transportation. The requirements of A3.3.2.2 apply to
the protection of the valves.
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- If the cylinder contains residue of either of the following material, ship is regulated as full cylinders,
regardless of psia, unless completely cleaned and purged of residue or vapors:
- Ammonia, Anhydrous
- Division 2.2 with a subsidiary risk
- Containsaflammable or poisonous material
1.10.3. Empty Radioactive Material Packaging. Empty the contents of the packaging as far as practica and
ensure:
- Therequirementsof A11.11 are met.
- The packaging is in unimpaired condition and is securely closed so that there will be no leakage of
radioactive material under normal transportation conditions.
- Internal contamination isnot over 100 times the limits specified in A3.3.7.11.
- Thepackaging is prepared for shipment according to the requirements of A11.12.
1.10.4. ldentifying Nonregulated Material, Containers or Cylinders. Anitem listed in table A4.1 may not be
regulated because it does not meet the definition of the hazard class. Thisincludes containers or articles defined as
empty according to this paragraph. In this situation, when the item is determined to be nonregulated, the shipper
must alert the carrier by:
- Annotating "NONHAZARDOUS" in the address block of the DD Form 1387, Military Shipment L abel.
In the absence of a DD Form 1387, the shipper will use an equivalent means of notification.
- Shiptheitem as genera cargo and a Shipper’s Declaration for Dangerous Goods form isnot required.
- Apply an "EMPTY" label according to Attachment 15, when applicable. A labd is not required for
equipment or articles unless packaged, crated, or otherwise enclosed to prevent ready identification.
- The"NONHAZARDOUS" entry on the DD Form 1387 and the use of an "EMPTY" labdl is not required
when the hazardous contents are completely removed from the container and there is no possibility of
remaining residue, and the hazard communication markings and labels are removed or covered.

*1.11. Stowing Hazardous M aterials.

- Ensure hazardous materials are compatibl e (attachment 18) when stored in transit.

- Ensure hazardous materials are accessible in flight.

- Ensure hazard markings and warning labels are visible to aircrew and unloading personnel.

- Do not stow hazardous material s susceptabl e to leaking on the same aircraft pallet with foodstuff, feed, or
any other edible materia intended for consumption by humans or animals (see paragraph 3.6.3). Solid
material, such as explosive articles, may be loaded on the same aircraft pallet with foodstuffs based on
operationa requirements.

%*1.12. Protective Equipment. The aircraft operator will ensure appropriate equipment is available to protect
aircrew and passengers when transporting materials whose vapors are toxic, irritating or corrosive. Aircraft must
have a closed oxygen system or protective mask for each person aboard. The shipper will provide any required
special equipment to meet unique cargo safety requirements. It is the shipper’s responsibility, based on intimate
knowledge of the material, to determine necessary required protective equipment. While the exact equipment
required depends on the materials being transported, following are the recommended minimum (or equivalent
substitutions):
- Two pairsof rubber gloves.
- Onepair of protective gloves.
- Oneplastic or rubber apron.
- A five-pound (2.3 kg) package of incombustible absorbent materid.
- Threelarge plastic bags (4-mil thick, asaminimum).
- Oneoxygen or protective mask for each person.
- The base must ensure availability of protective equipment to cope with ground emergencies involving the
cargo during loading operations. Coordinate respiratory and other persona protection requirements with
the medical service.

%1.13. Unitized, Palletized, Containerized, or Consolidated Loads. Shippers must ensure aeria ports can
handleloads. Ensureload configurations are:
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- As stable as a single container. Items within containerized units will be secured in a manner to prevent
damage or breakage during transportation. Consider both horizontal and vertical movement when
determining securement method.

- Individually packaged as prescribed by table A4.1. The containerization unit is for ease of handling, it is
not considered the outer package for any item stowed insde.

- Individually marked, labeled, and certified to the requirements of this manual and MIL-STD-129.

- Designed to provide installed equipment in approved holders meeting airlift restraint criteria

- Compatible as required by attachment 18.

- Developed not using fiberboard or plywood sideboards unless specifically required by this manual.

- Marked and labeled on the outer most container according to attachments 14 and 15.

- Therequirements of this paragraph apply to Mobility Readiness Spares Package (MRSP).

1.13.1. Accessibility. Do not ship containerized loads of hazardous material that are not easily accessible to the
aircrew during flight. Physically stow hazardous materials next to the container opening and position to allow
access while on the aircraft. Theaircrew must have visual and physical access to all hazardous materials to mitigate
any hazard posed by an in-flight incident. If thereis evidence of a leak, the crew-member can locate the hazard,
determine the extent of the risk, and take appropriate action to get under control or declare an in-flight emergency.
Ensure air transportation personnel have access to the contents for inspection. Provide a key to unescorted, locked
containers to the aircraft commander or designated representative. Ship only the following hazardous materials in
inaccessible containers or tactical shelters:

- Recompression vans, support vans, and shelters used by the Underwater Construction Team. Hazardous
items inside these escorted containers have been identified to and approved for shipment byAFMC
LSO/LOP.

- Fire extinguishers secured in appropriate holders or brackets, or properly packaged according to this
manual.

- Vehicles, support equipment, or other mechanica apparatus. Completely drain (residua fuel not to exceed
17 oz) items fueled by a flammable liquid with a flash point a or above 38 degrees C (100 degrees F).
Tightly seal fuel linesand tank to prevent residua fuel leaks. Drain and purge items fueled by a flammable
liquid with aflash point below 38 degrees C (100 degrees F). Installed batteries must be nonspillable type
and secured upright.

- Items shipped under the PSN "Life Saving Appliances' and packaged according to this manual.

- Air conditioners and environmental control units, magnetic material, radioactive material, and
thermometers.

- Clasd/division 1.4S expl osives packaged according to this manual.

- Non-flammable gases or non-flammable aerosols prepared according to this manual and packed in strong
outer containers.

- "Consumer Commodities’ not containing aliquid or aflammable gas.

1.14. Procedures for Airdropping Hazardous Materials. Prepare airdrop |oads according to the TO 13C7/FM
10-500 series. Prepare, mark, label, certify, and accept airdrop hazardous cargo the same as air landed cargo.

1.15. Nuclear Weapons Material. Use the detailed information and procedures for preparing nuclear weapons
materid in DOE-DNA TP 45-51/Army TM 39-45-51/Navy SWOP 45-51/Air Force TO 11N-45-51, Transportation
of Nuclear Weapons Material (including supplements). This document provides a chart indicating the air shipment
compatibility of nuclear material with nonnuclear explosives and hazardous materias. Also, determine the inter-
compatibility of explosives and hazardous materials according to attachment 18. Packaging and handling of nuclear
materia not specifically outlined in the above document must meet the requirements of this manual.

1.16. Air Standardization Coordinating Committee (ASCC) Air Standards. Member nations (Australia,
Canada, New Zealand, United Kingdom, and United States) agree in Air Standards 44/9 to accept the categorization
and authorization by participating nations of explosives, radioactive materials, and dangerous cargo for onward
carriage in their own military aircraft. Label shipments according to the ICAO Technical Instructions, 1ATA
Dangerous Goods Regulation or by nationally approved labels. Certify the shipment meets all requirements for air
transport.
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1.17. NATO STANAG 3854, Palicies and Procedur es Gover ning the Air Transportation of Danger ous Car go.
Participating nations agree to apply the United Nations International System for the Classification of Dangerous
Cargo for air trangportation. This includes the labeling (supplemented where necessary by ICAO or IATA labels)
and certification. National regulations are still the authority for preparing, packing, aircraft stowing, and restraining
dangerous cargo. Apply the nationa handling regulations of the carrier when transferring dangerous cargo from one
nation to another for onward carriage.

NOTE: Paragraphs 1.16 and 1.17 are subject to international military standardization agreements. Do not make
changes or deviations without authorization as prescribed in AFI 60-103 or NAVAIR Instruction 5711.1.

1.18. Mail Shipments. Shipment of hazardous material by mail isnot permitted on military aircraft.
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Chapter 2
DEVIATIONS, WAIVERS, AND SPECIAL REQUIREMENTS
2.1. Deviationsand Waivers. Deviations and waivers are a departure from established procedures in this manual.

2.2. Passenger Movement Deviations. Do not transport passengers with hazardous materials coded as cargo
aircraft only in table A4.1, column 7 and table A4.2 Passenger Eligibility “P’ Codes. See attachment 22 for
deviation authority, additional passenger information, and supplemental oxygen requirements.

*2.3. Packaging and Compatibility Waivers. Waivers are exceptions to the packaging or compatibility
requirements of this manual. Safety and risk management of airlift assets are the overriding factors for waiver
consideration. Ease of operation, convenience, or program office preference are not reasons for waiver. Service
focal pointswill not issue waivers if surface transportation is reasonably available.

2.3.1. Packaging Waivers. The shipper must obtain a waiver for any hazardous item or packaging not authorized
in attachments 5 through 13. Submit waiver requests to your Service focal point (see paragraph 1.2.2) by letter,
message, or telephone. Confirm waivers requested by telephone with a letter or message. Ensure receipt of the
|etter or message prior to issuing the waiver. A copy of the waiver must accompany the shipment. The DoD does
not have authority to issue packaging waivers to UN specification requirements. Do not jeopardize safety for
convenience or ease of operation. To obtain a waiver, the shipper must:

- Provide adetailed description of the package.

- Providethe PSN, hazard class, identification number, packing group, and net quantity of the material.

- Provide a detailed explanation why the established requirements can not be met.

- Provide atransportation anaysis identifying why surface transportation can not be effectively utilized.
2.3.2. Compatibility Waiversfor Military Aircraft. Shippers submit waiver reguests to their Service focal point
(see paragraph 1.2.2) for approval. For Air Force aircraft, the Service focal point forwards the waiver request, with
their coordination, to HQ AMC/SEW/DONC Scott AFB IL 62225-5363. Waiver requests must contain the
following information:

- Reason incompatible material s require shipment together.

- Reason for air movement and why other transportation modes cannot be utilized.

- Statement that if one item detonates or leaks, incompatible items (in the same container or on the same

aircraft) will not cause a propagation detonation, fire, corrosive effect, or contamination of the aircraft.
Provide a brief description (include tests, if performed) which support your safety conclusions. Also,
provide any additional safety controlsthe carrier must exercise.

- Provide intended date of movement, routing, and type of airlift required.

- Provide nationa stock numbers; model numbers of explosive items, PSNs; hazard classes; identification

numbers; quantity or net explosive weight (individual and total as applicable); and packaging paragraphs.
Provide points of contact at origin and destination bases.
2. 33 Compatibility Waivers for AMC-Contracted (Commercial) Aircraft. Do not move incompatible items
by AMC-contracted aircraft unless authorized by a DOT exemption. |If an emergency situation exists to airlift
incompatible items by AMC-contracted aircraft, provide the information required by paragraph 2.3.2 to HQ
AMC/DONC/SEG who will request an exemption from the DOT if warranted.
2.3.4. Operational Necessity Waivers. Variations to the requirements of this manual are authorized for a specific
mission when drategic and compelling reasons exist. The ServicelMAJCOM having operationa control of the
aircraft must approve the operating procedures for specific missons. USTRANSCOM approves operating
procedures for overall program management of strategic lift assets operated by HQ AMC. This paragraph appliesto
the following conditions:

- Recovery of downed aircraft.

- Emergency rescue operations.

- Movement of portable generatorsto support critical and key functions where power has been disrupted.

- Movement of fueled support equipment (SE) to replace inoperative equipment supporting an ongoing

mobility exercise or operational plan. Equipment may be transported with fuel not to exceed one-half tank.



AFMAN 24-204(1)/TM 38-250/NAV SUP PUB 505/M CO P4030.19H/ DL AI 4145.3 11
11 DECEMBER 2001

- Shipments in accordance with the requirements of AFlI 11-289, Phoenix Banner, Phoenix Slver, and
Copper Operations.
2.35. Intelligence or Criminal Investigations. Variations to the requirements of this manua are authorized for
airlift of hazardous materials involved in intelligence or criminal investigations. Qualified personnel of those
agencies responsible for the cargo must certify that all safety precautions have been taken to transport the materials
safely. The shipper must ensure compliance with as many requirements of this manual as possible. This
authorization is valid only for movement out of an austere environment. At the first secure in-route airfield, the
cargo must be prepared according to this manual or paragraph 2.3.1.
*2.4. DOT Exemptions. A DOT exemption is authority to deviate from the requirements of 49 CFR 100-199.
Use exemptions as authority for shipment by military air, if applicable. Follow all requirements of the exemption.
- The shipping activity must provide a copy of the exemption for each shipment. If the approval date on the
exemption has expired, but a renewal has been applied for, enter, "Renewal Requested, Current Exemption
Still Valid". Place this statement on the exemption after verifying renewal reguest with the Service Focal
Paint.
- The exemption must accompany the cargo in the Defense Transportation System.
- Maintain a copy of the exemption at each facility whereit is used in connection with the transportation of
the hazardous material.
- Do not use DOT packaging exemptions for international shipments unless the item is exempted from UN
specification requirements (see 1.7.1).
- Forward requests for new exemptions or copies of existing exemptions according to the DTR, Volumel 1.

*2.5 Competent Authority Approvals (CAA). A CAA isan approval issued by a national agency responsible
under itsnational law for the regulation of hazardous materials transportation. The U.S. Competent Authority is the
U.S. Department of Transportation. These may also be referred to as Special Approvals. The following information
applies:

- One type of CAA isissued for explosive hazard classification. A copy of this CAA is not required to
accompany military air shipments. See paragraph A3.3.1.2 for explosive classification approval
requirements. If packaging requirements are included as part of an explosive hazard classification CAA,
certify the shipment to A5.6 and attach a copy of the CAA to the shipper’s declaration (see A17.4.1).

- A second type of CAA isissued for packaging or other transportation requirements when specified by the
responsible national agency for the originating shipment.  These indude CAA's issued by the U.S.
Competent Authority and foreign agencies.

- Usethis CAA asauthority for military air shipment.

- Follow all requirements of the approval.

- Theshipping activity must provide a copy of the CAA for each shipment.

- The CAA must accompany the cargo in the Defense Transportation System.

- The Inventory Control Point for the item (national stock number managing activity) must submit the
CAA reqguest to the Service/Agency focal point according to the DTR, Volume 1l. Request copies of
existing CAA’saccording to the DTR, Volumell.

%*2.6. DoD Certification of Equivalency (COE). A COE is a certification that the proposed packaging equals or
exceeds the requirements of 49 CFR 100-199. Use COEs as authority for shipment by military air, if applicable.
Follow all requirements of the approval.
- Theshipping activity must provide a copy of the COE for each shipment.
- The COE must accompany the cargo in the Defense Transportation System.
- Do not use COEs for international shipments unless the item is exempted from UN specification
requirements (see 1.7.1).
- Forward reguests for new COE’s according to the DTR, Volume Il. Request copies of existing COE’s
according to 1.2.2.
- COE issuing officials, as identified in the DTR, Volume |1, follow guidance in DLAD 4145.41/AR 700-
143/AFRJ 24-210/NAV SUPINST 4030.55/M CO 4030.40, Packaging of Hazardous Material, for approving
COEs. Any COE that approves military airlift of a hazardous material that is forbidden by this manual,
either primary or secondary hazard, must be coordinated with the respective Service Focal Point and
AFMC LSO/LOP.
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2.7. Limited and Excepted Quantities. Use good quality packaging specified in attachment 19 to ship small
quantities of hazardous materials aboard military aircraft. Personnel may use UN specification packaging even
though it’'snot required.

2.8. Emergency Response Information. Do not offer for transportation, accept for transportation, transfer, store,
or otherwise handle hazardous materials unless emergency response information is available at all times. The
shipper must provide a 24-hour emergency response telephone number that is monitored at all times by personnel
who are knowledgeable of the hazards and characteristics of the materials being shipped. This information is
required in the event of an emergency involving the material. Enter the phone number on the manifest (or on the
Shipper’s Declaration for Dangerous Goods attached to the manifest) immediately following the description of the
hazardous material, in a clearly visible location. Enter the phone number only one time if the number applies to
each hazardous material on the manifest. Indicate the telephone number is for emergency response information by
annotating the words "EMERGENCY CONTACT," followed by the telephone number (including the area code or
international access code). DaD activities use the following telephone numbers:
- For Class 1 material, contact The Army Operations Center, (703) 697-0218/0219. Ask for the Watch
Officer.
- For radioactive material, contact Rock Island Arsenal, (309) 782-3510. Call collect. Ask for the Staff Duty
Officer.
- For al other hazardous materias, contact The DoD Emergency Response Hotline, 1-800-851-8061 (toll
free) or 1-804-279-3131.
- Shipments originating from non-DoD activities use a company, safety organization, or other contact
telephone number applicable to the materia shipped.

*2.9. Complying With Special Cargo Reguirements. Ensure any Inhalation Hazard Zone A materid (as
identified by Special Provision 1 in table A4.1, column 7); Class 1, compatibility group K; Fissile Class Il
Radioactive Materias; infectious substances and biological research materials requiring a technical escort comply
with the extensive protective measures outlined in attachment 24.
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Chapter 3
TACTICAL, CONTINGENCY, OR EMERGENCY AIRLIFT

% 3.1. Purpose. Shippers must identify procedural exceptions for movement of hazardous materials under tactical,
contingency, or emergency conditions as specified in DoD 4500.9-R, Defense Trangportation Regulation and
implementing Service directives. This chapter does not apply to helicopters being used for insertion or extraction of
combat troops to, from, or within a combat area

%*3.2. Applicability. This chapter imposes a considerable increase in risk to the aircraft, air crew, and customers.
Real world situations may dictate use, but mission validators must evaluate the strategic and compelling reason to
increasetherisk.

- The MAJCOM having operational control of the deploying unit justifies the applicability of this chapter by
indicating the nature of the movement in the airlift request.

- Ensure this chapter is used for operations that support DoD agencies and allies in providing sustained,
immediate, and responsive air movement, and delivery of personnd and material to, within, or from
objective areas. Included are Joint Chiefs of Staff (JCS), component, and unilateral mobility exercises
designed to simulate and evaluate responsiveness to tactical, contingency, or emergency sSituations
requiring airlift.

- Do not use the provisions of this chapter during redeployments unless mission readiness is affected.
Responsibility remains with the MAJCOM having operational control of the deploying unit to justify the
applicability of this chapter by indicating the nature of the movement in the airlift request.

- Apply these provisons to notional tasking of Standard Air Munitions Package/Standard Tank Rack
Adapter and Pylon Package (STAMP/STRAPP) and deployable munitions packages, as directed by HQ
AFMC/DRW.

- Observe al practical ground and flight rules and brief each aircraft commander (or representative
designated by the commander) according to attachment 21.

- Refer to Department of Defense (DoD) Regulation 4500.9-R, Defense Transportation Regulation, for
manifesting requirements.

- Do not transport hazardous cargo aboard tactical or strategic aeromedical evacuation aircraft. The field
commander may alow the transportation of casualties on aircraft carrying hazardous cargo in extreme
circumstances that may result in potential loss of life.

- Theater commandersin coordination with USTRANSCOM evaluate acceptable risk relative to the urgency
of need to determine if the procedures of this chapter will continue to apply to sustained logistical resupply
airlift.

%*3.3. Use of Commercial Airlift. Use DOT exemptions 7573 and 9232 (DOT-E 7573 and DOT-E 9232), as
outlined in attachment 23, as required for AMC contracted commercial cargo airlift.

*3.4. Packaging Requirements. Comply with UN specification regquirements (except when otherwise specified)
and the packaging configurations specified in attachments 5 through 13. Do not remove hazardous materials from
their required packaging except as authorized in this chapter.

3.4.1. Compliance with Technical Orders. Comply with all technical orders and technical publications to ensure
correct storage of hazardous materials when removed from their packaging and stored in the racks or containers of
tactical equipment or vehicles.

3.4.2. Basic Combat Load or Individual Issue. Personnd are permitted to carry their basic combat load or
individual issue of hazardous materials removed from its required packaging under the following conditions:

3.4.2.1. Personnel will engage an enemy force immediately upon deplaning at the objective or will be airdropped.
3.4.2.2. Personne not immediately engaging the enemy force when deplaning, but will assume atactical mission on
arrival or re-deploying upon mission completion, may deploy with their basic load or individual issue of hazardous
materials. However, the troop commander must collect these items, including small arms ammunition, before the
anti-hijack briefing. On arrival a the aircraft, the troop commander must brief the loadmaster on the hazardous
materials and assist the loadmaster, as directed, in the tiedown before departing. The hazardous materials will be
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redistributed on arrival at destination. If required, apply these provisionsto redeployment of troops upon mission
completion.

3.4.2.3. The following requirements apply when basic combat load or individua issue of hazardous materials are
carried under the provisions of this paragraph:

- Personne must not handle explosives and other hazardous material s during flight operations.

- Ensure dl individua hazardous materids are safe from accidental initiation (i.e, grenades in fiber
containers, safety pins secured, etc.).

- Ensure dl small arms ammunition remain in the individua carrier (for example, bandoleers, ammunition
belts, pouches), and dl weapons remain clear until the aircraft has landed.

- Ensure dl NBC equipment remain in the individual carrier (for example, protective mask bag, mobility
bag), and accompany the individual at all times. First aid kit components must remain within individual
kit carriers or pouches.

- Prepareall hazardous material other than small arms ammunition, nuclear, biological, and chemical (NBC)
equipment, and firgt aid kits for shipment according to this manual, consolidate in one centra location on
the aircraft as directed by the loadmaster, and distribute to personnel before landing.

- Lithium batteries ingaled in eectronic equipment battery box or compartment require no additional
packaging. Individuals may handcarry (pockets, rucksack, backpacks, etc.) the minimum number of spare
lithium batteries required to sustain the immediate operation (as determined by the troop commande).
Pack handcarried lithium batteries in origina wrapping or in nonconductive materia to prevent external
short-circuiting. Prepare equipment containing lithium batteries, not considered individua issue or basic
combat, according to A13.8.

- The troop commander or team chief must brief the aircraft commander or designated representative (i.e.
|oadmaster) on the location of all hazardous materials.

- A Shipper’s Declaration for Dangerous Goods is not required.

- See Attachment 23 for use of contract air carriers operating under DOT-E 9232.

3.5. Passenger Eligibility. Personnel moving under the authority of this chapter are participants in the tactical,
contingency, or emergency operation and not considered passengers. Passenger deviation requirements do not
apply. This authority does not apply to medical evacuees or passengers. |If passenger seats are released to
nonparticipants, the cargo must not be prepared using a provision authorized under the authority of this chapter and
the requirements of 2.2 apply.

% 3.6. Load Configurations.

3.6.1. Compatibility for Chapter 3 Movements. Review operational plans and implement procedures to minimize
the exposure of personnd to hazards of the cargo when more than one aircraft is available. Separate incompatible
explosives and other hazardous materials (and personnel) to the maximum extent possible, as the mission allows.
Use attachment 18, paragraph A18.4 for incompatible hazardous material s transported on the same aircraft.

3.6.2. Complete Round Rigging (CRR). CRR (unassembled on airdrop platform) alows deploying units to airlift
normally incompatible items. CRR encompasses all items necessary for mission completion (i.e, primers,
propelling charges, projectiles, fuses, etc.). CRR will allow loss of one or more pallets without jeopardizing total
mission accomplishment.

- Use CRR to meet operational requirements. Authorized for exercises only when there is an intent to fire
munitions.

- Use only CRR load configurations shown in TO 13C7/FM 10-500 series for low and high velocity
parachute airdrop. Remove hazardous material from required packaging only when specifically identified
in the TO/FM.

3.6.3. Meals Ready to Eat (MRE). Follow the requirements of paragraph 1.11 for stowing edible material
intended for human consumption on the same aircraft palet as hazardous material. If required by operationa
necessity, load MRE's on the same 463L pallet with hazardous materials under the following conditions:

- Do not load MREs or other edible material on the same pallet with any hazardous materia liquid or
Clasg/division 2.3 gases.

- Separate hazardous materials (except Class 1) from the MREs by the greatest distance possible, but not less
than 44 inchesin al directions.

- Do not load hazardous material s above the MRE's.
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- Flameless Ration Heaters (FRH) packed as a component of the MRE, regardless of the number shipped, are
not regulated by this manual (see A3.3.4). Prepare FRHs shipped separately from the MRE as regul ated
hazardous material according to this manual.

- Do not open, handle, or activate fuel sources shipped aong with the MRE’s inside the aircraft.

*3.7. Fuel for Vehicles and Equipment. Transport fuel needed to operate vehicles and equipment at the
deployment site in air-eligible UN specification containers listed in paragraph A7.3. If required, stow these
containers in the vehicle or equipment according to paragraph 1.11. Prevent metal-to-metal contact between
containers not secured in racks by using cushioning material or fiberboard. Only use DOT 5L jerricans under the
following conditions:
- Allow sufficient ullage (outage) and tightly secure DOT 5L jerrican caps to prevent leakage.
- Secure DOT 5L jericansin permanently configured and approved holders on vehicles or
equipment. See attachment 14 for marking reguirements.
- Total combined fuel quantity for a vehicle or equipment equipped with DOT 5L jerricans can not exceed
the capacity of the item’s fuel tank times two (2).
- DOT 5L jerricans must be drained but not purged when not shipped in an approved holder according to this
paragraph. See paragraph A7.3 for certification.
3.7.1. Fuel-in-Tank Limitations. Transport fueled vehicles, self-propelled units, wheeled engine-powered support
equipment, and al other types of support equipment according to attachment 13, paragraphs A13.5 and A13.6.
Units transported under the provisions of this chapter may contain additional quantities of fuel in tank based on
operationa necessity during deployments. During redeployments, unless mission readiness is affected, limit fuel in
tank toaminimum. See attachment 17 for certification requirements.
3.7.2. Bulk Fuel. Do not transport servicing trucks, trailers, semitrailers, or storage tanks containing bulk fuel, or
any bulk hazardous material by air (except as authorized in paragraph 3.7.3). Purge the bulk tank of hazardous
materia according to service technical manuals. Drain (but need not purge unless directed by technical directives)
bulk fuel tanks used to transport nonflammable liquids or flammable liquids with a flash point at or above 38
degrees C (100 degrees F). Provide air circulation in the cargo compartment of pressurized aircraft.
3.7.3. Additional Fuel. Transport flammable liquid fuel in MIL-D-23119 collapsible fabric drums, not to exceed
500 gallon rated capacity. Ship al other collapsible fabric drums completely drained. Prepare according to
paragraph A7.3.

%3.8. Lithium Batteries.

- Do not transport damaged lithium batteries or those suspected of damage.

- Preparelithium batteries according to this chapter or attachment 13, as applicable.

- Only transport used lithium batteries when properly installed in a battery box or compartment of e ectronic
equipment.

- Do not transport used lithium batteries (not ingtalled in equipment) by military airlift if surface
transportation is available. Air movement from forward combat or exercise area is authorized if it is the
only mode available. See paragraph A13.8 for proper packaging of used batteries.

- For ardrop missions pack eectronic equipment handcarried in a rucksack, in a shipping (airdrop)
container, or as a door bundle depending on mission requirements. Shipper’s Declaration for Dangerous
Goods certification is not required.

3.9. Chemically Contaminated Cargo. Decontaminate itemsto the greatest extent possible in the theater in which
they became contaminated. Destroy reusable wood and fiberboard containers in the theater in which they became
contaminated. Decontaminate reusable shipping containers other than wood and fiberboard (drums, etc.) before
reusing. Double wrap palletized cargo that is susceptible to exposure to contamination. Remove the outside wrap if
exposed to contamination (the inner wrap should protect the cargo). Destroy the contaminated outside wrap in the
theater in which it became contaminated. The following procedures apply to chemically contaminated cargo:

3.9.1. Handling Instructions. Handle carefully, wear protective equipment when necessary. Contamination could
include nerve, blister, or blood chemica agents. Take precautions (protective clothing and breathing apparatus)
when handling or opening contaminated containers and working on contaminated items. Open containers in a
controlled, protected, and well-ventilated area.
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3.9.2. Packaging Requirements. Package contaminated items in a hermetically sealed barrier bag, placed in an
open head metal drum (1A2) with an air-tight gasket. In the absence of a hermetically sealed barrier bag, wrap and
place the contaminated material in an open head metal drum with an air-tight gasket then overpack into an open
head metal drum (1A2) with an air-tight gasket. The outer drum must meet PG | requirements.

3.10. Marking, Labding, and Certification. Mark, label, and certify hazardous materials transported under the
provisions of this chapter according to attachments 14, 15, and 17.

%*3.11. Diverting Hazardous Materials to Nontactical Airlift. Prepare and forward redeployed hazardous
materids prepared according to this chapter if off-loaded intransit as follows:
- The operating command forwards cargo on subsequent tactical/contingency aircraft to support same
movement directive (when possible).
- When tactical/contingency airlift is not available, contact the Traffic Management Office/Installation
Transportation Officer (TMO/ITO) who establishes mode of transportation by most expeditious means.
- Move cargo diverted to channd airlift on first available aircraft. Do not repackage unless transporting the
cargo on a commercial aircraft not operating under DOT-E 7573 or DOT-E 9232. Use attachment 18 for
compatibility requirements for channel airlift.

%*3.12. Transporting Foreign Troops. Transport hazardous materials belonging to non-U.S. military units using
the same guidelines as for U.S. forces.

- Comply with paragraph 3.4.2 for handcarried items

- Ensure use of serviceable UN specification containers or packaging approved by the competent authority of
the transported force. Packaged hazardous materials must be properly marked and labeled to identify the
contents.

- Equivaent foreign certification documents as approved by the competent authority of the transported force
may be accepted in place of the Shipper’s Declaration for Dangerous Goods form. As a minimum, the form
must include in English, the proper shipping name, UN identification number, hazard class/division, and
packing group (if reguired).

Officia RONALD L. ORR, Lt General, USAF
Asst DCYIngtallation & Logistics

By Order of the Secretary of the Army.

ERIC K. SHINSEKI
General, United States Army
Official: Chief of Staff

JOEL B. HUDSON
Administrative Assistant to the

Secretary of the Army



AFMAN 24-204(1)/TM 38-250/NAV SUP PUB 505/M CO P4030.19H/ DL AI 4145.3
11 DECEMBER 2001

Officia MARK HARNITCHEK
Captain, SC, USN
Deputy Commander,
Fleet Logistics Operations
Naval Supply Systems Command

Official

G. S. MCKISSOCK

Lieutenant General, U.S. Marine Corps
Deputy Commandant for

Installations and Logistics

Officia MARSHALL H. BAILEY, Ph.D.
Director
DLA Support Services
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Attachment 1
GLOSSARY OF REFERENCESAND SUPPORTING INFORMATION
References

AFI 11-289, Phoenix Banner, Phoenix Slver, and Copper Operations

DLAD 4145.41/AR 700-143/AFJ 24-210/NAVSUPINST 4030.55/MCO 4030.40A, Packaging of Hazardous
Materials

DLAI 4145.21/TB MED284/NAVSUPINST 4610.31/AFR 167-9, Preparation of Medical Materiel Requiring
Freeze or Chill Environment for Shipment.

DLAR 4145.25/AR 700-68/NAVSUPINST 4440.128B/MCO 10330.2B/AFR 67-12, Sorage and Handling of
Compressed Gasesand  Liquid in Cylinders

DNA TP 45-5/Army TM 39-45-51/Navy SWOP 45-51/Air Force TO 11N-45-51, Transportation of Nuclear
Weapons Material

DoD Catalog 5010.16-c Defense Management Education and Training

DoD 6055.9-STD, Explosve Safety Sandards

DoD 4500.9-R, Defense Transportation Regulation

DoD 6050.5, Hazardous Material Information System

DOT Title 49 Code of Federal Regulations (CFR)

IAEA "Regulations for the Safe Transport of Radioactive Materials, Safety Series No. 6"

IAEA "Regulations for the Safe Transport of Radioactive Materials, No. TS R-1"

International Civil Aviation Organization (ICAQO) Technical Instructions

International Air Transport Association (IATA) Dangerous Goods Regulation

MIL-STD-129, Marking for Shipment and Storage

MIL-STD-1791, Designing for Internal Aerial Delivery in Fixed Wing Aircraft

TB 700-2, NAVSEAINST 8020.8B, TO 11A-1-47, DLAR 8220.1, DoD Ammunition and Explosive Hazard
Classification Procedures

Title 40 CFR, Parts 260-265, Protection of Environment

Abbreviations and Acronyms

AFMC Air Force Materiel Command

AFSC Air Force Specialty Code

ALC Air Logistics Center

ALCE Airlift Control Element

AMC Air Mobility Command

ASCC Air Standardization Coordinating Committee
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
ATOC Air Terminal Operations Center

CAA Competent Authority Approval

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

COE Certification of Equivalency

CONUS Continental United States

CRAF Civil Reserve Air Fleet

CRR Complete Round Rigging

DACG Departure Airfield Control Group

DLA Defense Logistics Agency

DLSC Defense Logistics Support Command

DMET Defense Management Education and Training

DoD Department of Defense
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DOT Department of Transportation

DSN Defense Switched Network

DTS Defense Transportation System

EOD Explosive Ordinance Disposal

EPA Environmental Protection Agency

ERG Emergency Response Guidebook

FAR Federal Acquisition Regulation

FPM Federal Personnel Manual

FRH Flamel ess Ration Heater

IAEA International Atomic Energy Agency
IATA International Air Transportation Association
IBD Inhabited Building Distance

ICAO International Civil Aviation Organization
ID [ dentification

IHC Interim Hazard Classification

IMDG International Maritime Dangerous Goods
IRFNA Inhibited Red Fuming Nitric Acid

ISO International Standards Organization
ITO Ingtallation Transportation Officer

JCS Joint Chiefs of Staff

kPa Kilopascal

LAPE Low Altitude Parachute Extraction

LSA Low Specific Activity

MAJCOM Major Command

MILVAN Military Van

MOS Military Occupational Specialty

MRE Meals Ready to Eat

MRSP Mobility Readiness Spares Package
MTMC Military Traffic Management Command
NA North American

NBC Nuclear, Biological, and Chemica
NEW Net Explosive Weight

N.O.S. Not Otherwise Specified

OPR Office of Primary Responsibility

PCB Polycholorinated Biphenyls

PG Packing Group

POD Port of Debarkation

POE Port of Embarkation

ppm Parts Per Million

PSI Pounds Per Square Inch

PSIA Pounds Per Square Inch Absolute

PSIG Pounds Per Square Inch Gauge

PSN Proper Shipping Name

RQ Reportable Quantity

SAAM Special Assignment Airlift Mission
SCF Standard Cubic Feet

SCFH Standard Cubic Feet per Hour

SE Support Equipment

SMPT School of Military Packaging Technology
SPI Special Packaging Ingtruction

STAMP Standard Air Munitions Package
STRAPP Standard Tank Rack Adapter and Pylon Package
TALCE Tanker Airlift Control Element

TCN Transportation Control Number

19
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TCU Transportation Control Unit
T™MO Traffic Management Office
UCT Underwater Construction Team
UN United Nations
USsG United States Government
USTRANSCOM United States Trangportation Command
WRSK War Readiness Spares Kit
Terms

A1--The maximum activity of special form radioactive material permitted in atype A package.

Ao--The maximum activity of radioactive material, other than special form or low specific activity radioactive

materia, permitted in a type A package. These values are ether listed in A11.5 or may be derived using the
procedurein A11.4.

»*Article--A manufactured item, containing a hazardous material or substance, in a specific shape or design which
end use is dependent on the shape or design. The shape or design prevents loss of hazardous contents during normal
conditions of transport.

Atmospheric Pressure--Atmospheric pressure is 101.3kPa (14.7 psi).
Bag--A flexible packaging made of paper, plastic film textiles, woven material or other similar materials.

Bottle--An inner packaging having a neck of relatively smaller cross section than the body and an opening capable
of holding a closure for retention of the contents.

Box--A packaging with complete rectangular or polygonal faces made of metal, wood, plywood, reconstituted
wood, fiberboard, plagtic, or other suitable material.

Bulk Packaging--A packaging, with no intermediate form of containment, that has a maximum capacity greater than
400 kg (882 Ibs) or 450 L (119 gdlons).

Class 1 (Explosives)--Any substance or article (including a device) which is designed to function by explosion (i.e.,
an extremely rapid release of gas and heat). Unless the substance or article is otherwise classed in table A4.1, the
term "explosive” may aso refer to an item that is able to produce a chemical reaction within itself and is able to
function in a similar manner even if not designed to function by explosion. Explosives in Class 1 are divided into
six divisions as follows:
- Division 1.1--Consists of explosives that have a mass explosion hazard. A mass explosion is one which
affects almost the entire load instantaneoudly.
- Division 1.2--Consists of explosives that have a projection hazard but not a mass explosion hazard.
- Division 1.3--Consists of explosives that have a fire hazard and a minor blast hazard or a minor projection
hazard (or both), but not a mass explosion hazard.
- Division 1.4--Consists of explosive devices that present a minor explosion hazard. The explosive effects
are largely confined to the package and no projection of fragments of appreciable size or range is to be
expected. An external fire must not cause virtualy instantaneous explosion of almost the entire contents of the
package.
- Divison 1.5--Consists of very insensitive explosives. Thisdivision is comprised of substances which have
a mass explosion hazard but are so insensitive that there is very little probability of initiation or of trangtion
from burning to detonation under normal transportation conditions.
- Divison 1.6--Consists of extremely insensitive articles that do not have a mass explosion hazard. This
divison is comprised of articles which contain only extremely insensitive detonating substances and which
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demonstrate a negligible probability of accidental initiation or propagation. The risk from these articles is
limited to the explosion of asingle article.

Class 2.1 (Flammable Gas)--Any material that isagas (boiling point) at 20 degrees C (68 degrees F) or less and has
apressure of 101.3 kPa (14.7 psi), in addition to one of the following properties:
- Isignitable at 101.3 kPa (14.7 psi) when in amixture of 13 percent or less by volume with air.
- Hasaflammable range of 101.3 kPa (14.7 psi) with air of at least 12 percent regardless of the lower limit.
- Thelimits specified above shall be determined at 101.3 kPa (14.7 psi) of pressure and a temperature of 20
degrees C (68 degrees F) according to ASTM E681-85 Standard Test Method for Concentration Limits of
Flammability of Chemicals.

Class 2.2 (Nonflammable, Nonpoisonous Compressed Gas, Including Compressed Gas, Liquefied Gas,
Pressurized Cryogenic Gas, and Compressed Gas in Solution)--Any material or mixture which has an absolute
pressure of 280 kPa (41 psia) inside the container at 20 degrees C (68 degrees F) and does not meet the definition of
aClass2.1or 2.3.

Class 2.3 (Gas Poisonous by Inhalation)--Any material that is a gas (boiling point) at 20 degrees C (68 degrees F)
or less and has a pressure of 101.3 kPa (14.7 psi), in addition to one of the following properties:
- Themateria isknown to be so toxic to humans as to pose a hazard to health during transportation.
- Inthe absence of adequate data on human toxicity, the material is presumed to be toxic to humans because
when tested it hasan LC50 (inhalation toxicity) value of not more than 5000 parts per million (ppm).

Class 3 (Flammable Liquid)--A flammable liquid is any liquid having a flash point equal to or below 60.5 degrees
C (141 degrees F), except:
- Any liquid meeting the definition of a Class 2 material.
- Any mixture having one or more compounds with a flash point above 60.5 degrees C (141 degrees F) that
makes up at least 99 percent of the total volume of the mixture. Distilled spirits of 140 proof or lower are
considered to have a flash point no lower than 23 degrees C (73 degrees F).

Class 4.1 (Flammable Solids)--Flammable solids consist of solids (other than those classed as explosives) which are
readily combustible under conditions encountered in transport, or may cause or contribute to fire through friction.

Class 4.2 (Spontaneously Combustible Material)--Liquids or solids which are prone to spontaneous heating under
normal conditions encountered in transport or to heating in contact with air, thus being liable to ignite.

Class 4.3 (Dangerous When Wet Material)--Solids that are liable to become spontaneously flammable or emit
flammabl e gases when they come into contact with water.

Class 5.1 (Oxidizers)--A material that may cause or enhance the combustion of other material, generally by yielding
oxygen.

Class 5.2 (Organic Peroxides)--Any organic compound containing oxygen (O) in the bivalent -O-O- structure, and
which may be considered a derivative of hydrogen peroxide where one or more of the hydrogen atoms have been
replaced by organic radicals. Organic peroxides are thermally unstable substances which may undergo exothermic
self-accelerating decomposition. These substances may be prone to explosive decomposition or rapid burning; be
sensitive to impact or friction; react dangeroudy with other material; or cause damageto the eyes. A materia which
meets this definition must be classed in Class 5.2, unless it aso meets the definition of a Class 1 material, or unless
the avail able oxygen content of an organic peroxide formulation is less than the amount specified (by the percentage
equation) in 49 CFR 173.128.
- Type A: An organic peroxide that can detonate or deflagrate rapidly as packaged for transport.
Transportation of type A organic peroxidesis forbidden.
- TypeB: An organic peroxide that, as packaged for transport, neither detonates nor deflagrates rapidly, but
can undergo athermal explosion.
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- TypeC: An organic peroxide that, as packaged for transport, neither detonates or deflagrates rapidly and
cannot undergo athermal explosion.

- TypeD: An organic peroxide which exhibits the following characteristics:

- Detonates only partially, but does not deflagrate rapidly and isnot affected by heat when confined.
- Does not detonate, deflagrates slowly, and shows no violent effect if heated when confined.
- Doesnot detonate or deflagrate, and shows a medium effect when heated under confinement.

- TypeE: Anorganic peroxidethat neither detonates or deflagrates, and shows low or no effect when heated
under confinement.

- TypeF: An organic peroxide that will not detonate in a cavitated state, does not deflagrate, shows low or
no effect if heated when confined, and has low or no explosive power.

- TypeG: An organic peroxide that will not detonatein a cavitated state, will not deflagrate, shows no effect
when heated under confinement, has no explosive power, is themaly stable (self-accelerating
decomposition temperature above 60 degrees C (140 degrees F)); and, for desensitized liquid formulations,
is desensitized with a compatible organic liquid which boils above 150 degrees C (300 degrees F).

Class 6.1 (Poisonous Material)--A material, other than a gas, which isknown to be so toxic to humans as to afford a
hazard to health during transportation, or is presumed to be toxic to humans because it falls within one of the test
categories identified in 49 CFR 173.132.

»*Class 6.2 (Infectious Substances):

- An infectious substance is a viable microorganism, or its toxin, which causes or may cause disease in
humans or animals, and includes those agents listed in 42 CFR 72.3 of the Department of Health and
Human Services regulations, or any other agent that has the potential to cause severe disabling or fatal
disease. Theterms "infectious substance” and "etiologic agent” are synonymous.

- Substances known or suspected of containing pathogens.

- A biological product is a material prepared and manufactured according to 9 CFR, part 102 (Licenses for
Biological Products), 9 CFR, part 103 (Biological Products for Experimental Treatment of Animals), 9
CFR, pat 104 (Permits for Biological Products), 21 CFR, part 312 (Investigational New Drug
Application), or 21 CFR, parts 600 to 800 (Biologics), and may be shipped according to this manual.

Class 7 (Radioactive Material)--Any materia having a specific activity greater than 0.002 micro curies per gram
(uCi/qg) (see definition of "specific activity").

Class 8 (Corrosive Material)--A liquid or solid that causes visible destruction or irreversible alterations in human
skin tissue on contact. If the packaging leaks, the liquid will have a severe corrosion rate on other materials such as
steel and duminum. The main hazard from Class 8 liquids and vapors is the corrosive effect on humans and the
aircraft or cargo. Some Class 8 materias have very dangerous additional hazards such as toxicity, flammability, and
explosiveness.

Class 9 Material--A materia that may pose an unreasonable risk to health, safety, or property during transport, but
does not meet any of the definitions of the other hazard classes specified in thismanual. This classincludes:

- A material that has an anesthetic, noxious, or other similar property which can cause extreme annoyance or
discomfort to passengers and crew in the event of |eakage during transportation, so as to prevent the correct
performance of the crews assigned duties.

- A material in quantities that meets the definition of a hazardous waste or a hazardous substance, but does
not meet the definition of any other class.

Combination Packaging--A combination of packaging, for transport purposes, consisting of one or more inner
packagings secured in anonbulk outer packaging. It does not include a composite packaging.

Combustible Liquid--A combustible liquid is any liquid that does not meet the definition of any other classification
specified in this manual and has a flash point above 60.5 degrees C (141 degrees F) and below 93 degrees C (200
degrees F). Any mixture having one or more components with a flash point of 93 degrees C (200 degrees F) or
higher, that makes up at least 99 percent of thetotal volume of the mixture isnot a combustible liquid.
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Compatibility Group Letter--A designated alphabetical letter used to categorize different types of explosive
substances and articles for stowage and segregation.

Composite Packaging--Packaging consisting of an outer packaging and inner receptacle, so constructed that the
inner receptacle and the outer packaging form an integral packaging. Once assembled it remains thereafter an
integrated single unit; it isfilled, stored, shipped, and emptied as such.

Compressed Gasin Solution--A nonliquified compressed gas dissolved in a solvent.

Consumer Commodity--A materia that is packaged and distributed in a form intended or suitable for retail sale for
puposes of personal care or household use. This does not include material designed for military or industrial use
that isnot readily available from commercial retail sources.

Contingency--An emergency involving military forces caused by natural disasters, terrorists, subversives, or by
required military operations. Due to the uncertainty of the situation, contingencies require plans, rapid response, and
special procedures to ensure the safety and readiness of personnel, ingtallations, and equipment.

Conveyance--Any aircraft for the purposes of this manual.
Crate--An outer packaging with incomplete surfaces.

Cryogenic Liquid--A refrigerated liquefied gas having a boiling point colder than -90 degrees C (-130 degrees F) at
101.3 kPa (14.7 psi) absolute. A material meeting this definition is subject to requirements of attachment 6,
regardless of whether it al so meets the definition of a nonflammable, nonpoisonous compressed gas. The material is
partially described as "(* * *), refrigerated liquid (cryogenic liquid)” in table A4.1, (with the asterisks replaced by
the name of the gas).

Cylinder--A pressure vessel designed for pressures higher than 40 psaand having a circular cross section.

Depleted Uranium--Uranium containing less uranium?3® than the naturally occurring distribution of uranium
isotopes.

Dermal Toxicity--A material with an LD50 for acute dermal toxicity of not more than 1000 mg/kg.

Design--The description of a special form material, a package, or a packaging, that enables those items to be fully
identified. The description may include specifications, engineering drawings, reports meeting regulatory
requirements, and other relevant documentation.

»*Diagnostic Specimens--A diagnaostic specimen is any human or anima material including, but not limited to,
excreta, secreta, blood, and its components, tissue, and tissue fluids, being shipped for purposes of diagnosis. Does
not include live infected animals. Those specimens known to or expected to contain pathogens (microorganisms
which cause infectious disease in humans or animals) must be shipped as a Class 6.2. Also, specimens transported
for the purpose of screening or diagnosis for the presence of pathogens must be transported in the same manner.
Liveinfected animals and diagnaostic specimens known not to contain pathogens are not regulated by as a hazardous
material. See Class 6.2 (Infectious Substances).

Dilutent Type A--An organic liquid that does not damage the thermal stability or increase the hazard of the organic
peroxide and with a boiling point not less than 150 degrees C (302 degrees F) at atmospheric pressure. Type A
dilutents may be used for desensitizing all organic peroxides.

Dilutent Type B--An organic liquid that does not damage the thermal stability or increase the hazard of the organic
peroxide and with aboiling point, at atmospheric pressure, of less than 150 degrees C (302 degrees F) but at least 60
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degrees C (140 degrees F), and a flash point greater than 5 degrees C (41 degrees F). Type B dilutents are only used
when specified in table A9.1. The boiling point of atype B dilutent must be at |east 50 degrees C (122 degrees F)
above the control temperature of the organic peroxide. A type A dilutent may be substituted for atype B dilutent in
equal concentration.

Division--A subdivision of ahazard class.

Domestic Addressee--The continental United States, Alaska, Hawaii, the District of Columbia, the Commonwealth
of Puerto Rico, the Commonwealth of the Northern Mariana Islands, the Virgin Idands, American Samoa, Guam,
and other US Territories.

Drum--A flat-ended or convex-ended cylindrical packaging made of metal, fiberboard, plastic, plywood, or other
suitable materias.

Emergency--An emergency operation is the movement of personnel, equipment and supplies of an organization so
they can respond to anon combat (i.e. natura disaster) event requiring special and immediate action.

Enriched Uranium--Uranium containing more uranium?3S than the naturally occurring distribution of uranium
i sotopes.

Exclusive Use--(Also referred to in other publications as "sole use" or "full load.”) The sole use of a conveyance by
asingle consignor for which all initial, intermediate, and final loading and unloading are carried out according to the
direction of the consignor or consignee. Specific instructions for maintaining exclusive use shipment controls must
be issued in writing and included with the shipping paper information provided to the carrier by the consignor.

Filling Density--Designates the percent ratio of the weight of gas in a container to the weight of water that the
container will hold at 15.5 degrees C (60 degrees F) (one pound of water equals 27.737 cubic inches a 15.5 degrees
o).

Fissile Material--Any material consisting of or containing one or more fissile radionuclides. Fissile radionuclides
are plutonium-238, plutonium-239, plutonium-241, uranium-233, and uranium-235. Neither natural nor depleted
uranium are fissle material. Fissile materials are classified according to the controls needed to provide nuclear
criticality safety during transportation, as provided in A4.3.7. Certain exclusionsare provided in A3.3.7.9.

Flash Point--The minimum temperature a which a liquid within a test vessd gives off vapor in sufficient
concentration to form an ignitable mixture with air near the surface of theliquid. Flash points are determined by the
testing prescribed in 49 CFR 173.120.

Freight Container--A reusable container having a volume of 1.81 cubic meters (64 cubic feet) or more, designed
and constructed to permit lifting with its contents intact, and intended primarily for containment of packages in unit
form during transportation. A small freight container has either one outer dimension less than 1.5 meters (4.9 feet)
or aninterna volume of not more than 3.0 cubic meters (106 cubic feet). All other freight containers are designated
as "large freight containers.” Also known as ‘1SO Containers'.

Gross Weight (Gross Mass):
- Weight of avehicle, fully equipped and serviced for operation, including the weight of the fuel, lubricants,
coolant, vehicle tools and spares, crew, personal equipment, and load.
- Weight of a container or pallet including freight (contents) and binding.

Handlers--Personnd who only handle hazardous materials or hazardous material s documentation.

Hazard Class--The category of hazard assigned to a hazardous material based on defining criteria. Hazard classes
are: explosives (Class 1), compressed gases (Class 2), flammable liquids (Class 3), flammable solids (Class 4),
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oxidizers and organic peroxides (Class 5), poisons and infectious substances (etiologic agents) (Class 6), radioactive
materias (Class 7), corrosive materias (Class 8), and miscellaneous dangerous goods (Class 9).

Hazard Zone--One of four levels of hazard (hazard zones A through D) assigned to gases and one of two levels of
hazard (hazard zones A and B) assigned to liquids that are poisonous by inhalation. A hazard zone is based on the
LC50 value for acute inhalation toxicity of gases and vapors.

Hazardous Materials I nspectors--DoD personnel whose duties require them to review the integrity of the packaging
and accuracy of documentation for all hazardous materials being transported within the Defense Transportation
System (DTS) or by commercial carriers.

Hazardous Materials Preparers--DoD personnel whose duties require them to sign legally binding documentation
certifying that hazardous materials are properly classified, packaged, marked and labeled, and in dal respects meet
the lega requirements for trangportation within the DTS or by commercial carriers.

Hazardous Materials-A substance or material that is capable of posing an unreasonable risk to hedth, safety, and
property when transported and has been so designated by this manual. May also be referred to as hazardous cargo or
dangerous goods. NOTE: For identification, listing and rules pertaining to hazardous WASTE, refer to Title 40
CFR, Parts 260-265, Protection of Environment, established by the U.S. Environmental Protection Agency (EPA).

Hazardous Substance--A material, including its mixtures and solutions, that meets ALL of the following
conditions:
- Listed in table A4.3 asoriginated in Appendix A to 49 CFR 172.101.
- Inaquantity, in one package, which equals or exceeds the reportable quantity (RQ) listed in table A4.3.
- When in amixture or solution:
- For radionuclides, conforms to paragraph 6 of the appendix to 49 CFR 172.101.
- For other than radio nuclides, is in a concentration by weight which equals or exceeds the
concentration corresponding to the RQ of the material shown in figure A1.1.

Figure Al.1. Quantity Reguired To Be a Hazardous Substance Mixture or Solution.

RQ RQ Concentration by Weight
Pounds Kilograms Per cent PPM
5,000 2270 10 100,000
1,000 454 2 20,000
100 454 0.2 2,000
10 4.54 0.02 200
1 0.454 0.002 20

Hazardous Waste--Any materia that is subject to the hazardous waste MANIFEST requirements of the EPA
specified in 40 CFR 262.

Highway Route Controlled Quantity--A quantity within a single package that is over 3,000 times the A4 (Special
Form) or A, (Norma Form) value of the radionuclides specified in A11.4; or over 1000 TBq (27,000 Ci),
whichever islead.

Inert Solid--A solid that does not damage the thermal stability or increase the hazard of the organic peroxide.
Inhalation Toxicity:

- A dust or mist with a lethal concentration where 50 percent of the test subjects die (LC50) from acute
toxicity on inhal ation of not morethan 10 mg/L.
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- A materia with a saturated vapor concentration in air at 20 degrees C (68 degrees F) of more than one-fifth
of the LC50 acute toxicity on inhaation of vapors and with an LC50 for acute toxicity on inhalation of
vapors of not more than 5000 mL/m3 (5000 parts per million (PPM)).

- Anirritating material, with properties similar to tear gas which causes extreme irritation, especialy in
confined spaces.

Inner Packaging--Packaging for which an outer packaging is required for transport. It does not include the inner
receptacle of a composite packaging.

Inner Receptacl e--Receptacl e which requires an outer packaging in order to perform its containment function. The
inner receptacle may be an inner packaging of a combination packaging or the inner receptacle of a composite

packaging.
Jerrican--A metal or plastic packaging of rectangular or polygonal cross-section.

Kit--A set of materials or articles used for a specific purpose, shipped asa single item and assigned a single National
Stock Number or Part Number by the Service/Agency Item Manager. A kit may include one or more different
hazardous materials. Hazardous components may or may not be compatible but may be transported together as a
kit.

Limited Quantity of Radioactive Materials--A quantity of radioactive material which isnot over the limits specified
in A11.15 and conforms to the requirements specified in A11.11.

Liquefied Compressed Gas-—-A gas, which under charged pressure, is partidly liquid at a temperature of 20 degrees
C (68 degreesF).

Low SpecchctMty (LSA) Material:
Uranium or thorium ores and physical or chemical concentrates of those ores.

- Unirradiated natural or depleted uranium or unirradiated natura thorium.

- Tritium oxide in agueous solutions provided the concentration is not over 5.0 millicuries (mCi) per
milliliter (mL).

- Mateid in which the radioactivity is essentidly uniformly distributed and where the estimated average
concentration of contentsis:

- Not over 0.0001 millicurie per gram (mCi/g) of radionuclides for which the A, quantity is not more
than 0.05 Ci.

- Not over 0.005 mCi/g of radionuclides for which the A5 quantity is more than 0.05 Ci but not more
than 1 Ci.

- Not over 0.3 mCi/g of radionuclides for which the A, quantity is morethan 1 Ci.

- Objects of nonradioactive material externally contaminated with radioactive material, provided that the
radioactive material isnot readily dispersible. The surface contamination, when averaged over an areaof 1
sguare meter, must not exceed 0.0001 mCi (220,000 disintegrations per minute) per square centimeter of
radionuclides for which the A, quantity is not more than 0.05 Ci or 0.001 mCi (2,200,000 disintegrations

per minute) per cm? for other radionuclides. Theseitems must be suitably wrapped or enclosed.

Magnetic Material--Any packaged material that has a magnetic field strength of 0.002 gauss or more measured at
2.1 m (7 ft) from any surface of the package.

Natural Thorium--Thorium with the naturally occurring distribution of thorium isotopes (essentially 100 weight
percent thorium232).

Natural Uranium--Uranium with the naturally occurring distribution of uranium isotopes (approximately 0.711
weight percent uranium?32, and the remainder essentially uranium?239).
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»*Net Explosive Weight (NEW)--Asit relates to thismanual, NEW isthe total weight, expressed in kilograms, of al
explosive components. Refer to DoD 6055.9-STD, Explosive Safety Standards or Service directives for definition
of NEW used to determine Quantity Distance (QD) criteria

Non-Bulk Packaging--A packaging that has a maximum net mass of 400 kg (882 Ibs) or less and a maximum
capacity of 450 L (119 gallons) or less.

Nonfixed Radioactive Contamination--Radioactive contamination that can be readily removed from a surface by
wiping with an absorbent material. Nonfixed (removable) radioactive contamination is not significant if it is not
over thelimits specified in A3.3.7.11.

Nonliquefied Compressed Gas--A gas, other than gas in solution, which under charged pressure is entirely gaseous
at atemperature of 20 degrees C (68 degrees F).

Normal Form Radioactive Material--Radioactive materia that has not been demonstrated to qualify as "special
form radioactive material ."

Oral Toxicity--Liquid with alethal dose where 50 percent of the test subjects die (LD50) from acute oral toxicity of
not more than 500 mg/kg or a solid with an LD50 for acute oral toxicity of not more than 200 mg/kg.

ORM-D--For the purposes of this manual, ORM-D material, are only those materials with flammable properties
(liquids, solids, and gases) that present a limited hazard during transportation due to their form, quantity, and
packaging. Each ORM-D material islisted in table A4.1. ORM-D classification is only authorized for domestic
shipments. International shipments must not be transported under the classification "ORM-D."

Outage or Ullage--The amount a packaging falls short of being liquid full, usually expressed in percent by volume.

Outer Packaging--The outermost enclosure of a composite or combination packaging together with any absorbent
materias, cushioning, and any other components necessary to contain and protect the inner receptacles or inner
packagings.

Overpack--1) A container used to hold one or more air digible packages to form a single unit for convenience of
handling or storage during transportation. 2) Placement of containers that do not meet air digibility pressure
requirementsinto an outer approved UN packaging.

Package--For radioactive materials, the packaging together with its radioactive contents as presented for transport.
Package or Outside Package--The packaging plusits contents.

Packaging--A receptacle and any other components or materials necessary for the receptacle to perform its
containment function in conformance with the minimum packing requirements of this manual. For radioactive
materias, the assembly of components necessary to ensure compliance with the packaging requirements of this
manual. It may consist of one or more receptacles, absorbent materials, spacing structures, thermal insulation,
radiation shielding, and devices for cooling or absorbing mechanical shocks. The conveyance, tie down system, and
auxiliary eguipment may sometimes be designated as part of the packaging.

Packers--Personnel who package hazardous materials, but do not sign legally binding documents.

Packing Group--The degree of danger presented by the hazardous material.
- Packing Group | indicates great danger.
- Packing Group Il indicates medium danger.
- Packing Group 11 indicates minor danger.
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Polymerizable Material--Any material that may polymerize (combine or react with itself) with an evolution of a
dangerous quantity of heat or gas.

Pounds Per Square Inch (PSl)--The amount of force exerted on one square inch of the container or cylinder wall.

Pounds Per Sguare Inch Absolute (PSIA)--The absolute value of the force exerted on the container or cylinder
wall. Absolute pressure is atmospheric pressure plus gauge pressure.

Pounds Per Sguare Inch Gauge (PSIG)--The gauge pressure is the pressure taken by a pressure gauge that
represents the force exerted within the container or cylinder. Gauge pressure is aways that pressure above
atmospheric pressure.

»*Purged--As it relates to this manual, purged means void of hazardous material. Removal of liquid hazardous
materid by physical, chemical, or mechanical means as directed by a technical publication or directive. In the
absence of a specific technical procedure, it is the shipper’s determination based on the specific knowledge of the
item to decide the appropriate preparation to ensure the item is void of hazardous material.

Primary Hazard--The hazard class of the material as assigned by table A4.1.

Pyrophoric Material--Thismaterid isaliquid or solid that, even in small quantities and without an external ignition
source, can ignite within five minutes of coming in contact with air. This material is the most likely to
spontaneously combust.

Radiation Level--The radiation dose-equivalent rate expressed in millisevert per hour or mSv/h (millirem per hour
or mrem/h). Neutron flux densities may be converted into radiation levels according to 49 CFR 173.403 (V).

Radioactive Article--Any manufactured instrument or article such as clock, electronic tube or apparatus, or a similar
instrument or article having radioactive material asacomponent part.

Radioactive Contents-The radioactive material, together with any contaminated liquids or gases, within the
package.

Radioactive Material--Any materia having a specific activity greater than 70 Bq per gram (0.002 microcuries per
gram) (uCi/g)(see definition of "specific activity").

Receptacle--A containment vessel for receiving and holding materials, including any means of closing.

Refrigerant Gas (Dispersant Gas)--This term applies to al flammable, nonflammable, nonpoisonous refrigerant
gases, dispersant gases (fluorocarbons), or mixtures listed in table A4.1; or any other compressed gas meeting one of
the following conditions:
- A nonflammable mixture containing not |ess than 50 percent fluorocarbon content, having a vapor pressure
not over 1792 kPa (260 psig) a 54 degrees C (130 degrees F).
- A flammable mixture containing not less than 50 percent fluorocarbon content, not over 40 percent by
weight of a flammable component, having a vapor pressure not over 1792 kPa (260 psig) at 54 degrees C
(130 degrees F).

Reportable Quantity--The quantity of material, as set forth in 40 CFR 302.4, the release of which requires
notification pursuant to 40 CFR Part 302. See also “Hazardous Substance.”

Residue--The hazardous materia remaining in a packaging after its contents have been removed to the maximum
extent possible and before the packaging has been purged to remove any hazardous vapors.

Secondary Hazard--A distinct and separate hazardous item that is a component part of a larger item that is
considered the primary hazard.
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Self-Heating Material--This material, when in contact with air and without an energy supply, isliable to self-heat.

Self-Reactive Material--At normal or elevated temperatures, this material is liable to undergo a strong exothermic
reaction. Exothermic reaction can be caused by excessively high transport temperatures or by contamination.

Service Pressure--This term refers to the authorized pressure marking on the container. For example, for a cylinder
marked "DOT 3A1800" the service pressureis 12410 kPa (1800 psi).

Shipping Activity--Unit, organization, or activity that originally offers a hazardous material into the Defense
Transportation System.

Shipping Paper--The Air Cargo Manifest which includes minimum hazardous material information as required by
DoD 4500.32R. In the absense of an Air Cargo Manifest, the Shipper’s Declaration for Dangerous Goods form may
Serve as a shipping paper.

Single Packaging--Nonbulk packaging other than a combination or composite packaging.

»*Special Approvals — An authorization issued by the appropriate authority for transport of certain hazardous
materias. These approvals may be a Department of Transportation Exemption, Competent Authority Approval
(CAA), or aCertification of Equivalency (COE).

Special Form Radioactive Material --Radioactive material that satisfies the following conditions:

- It must be either a single solid piece or be contained in a sealed capsule that can be opened only by
destroying the capsule.

- Thepiece or capsule must have at |east one dimension not less than 5 mm (0.197 inch).

- It must satisfy the test requirements of 49 CFR 173.469. Special form encapsulations designed according
to the requirements of the DOT in effect on 30 June 1983 and constructed before 1 July 1985 may still be
used. Special form encapsulations, either designed or constructed after 30 June 1985, must meet the
requirements of 49 CFR 178.350.

Specific Activity of a Radionuclide--The activity of the radionuclide per unit mass of that nuclide. The specific
activity of amaterial in which theradionuclide is essentially uniformly distributed isthe activity per unit mass of the
meaterial.

»*Stahilized--The substance is in a condition that precludes uncontrolled reaction. Theis may be achieved by
methods such as addition of an inhibiting chemical, degassing the substance to remove dissolved oxygen and
inerting the air space in the package, or maintaining the sustance under temperature control.

Subsidiary Risk--An additional hazardous property of a material other than the primary hazard as identified in table
A4.1.

Tactical--A tactical operation is the movement of personnel, equipment and supplies of an organization so they can
accomplish their immediate military combat objective.

Technical Name--A recoghized chemical name or micro biological name currently used in scientific and technical
handbooks, journds, and texts. Generic descriptions are authorized provided they readily identify the general
chemical or micro biological group.

Transport Index--The dimensionless number (rounded up to the first decimal place) placed on the label of a
package to designate the degree of control to be exercised by the carrier during transportation. The transport index
is determined by:
- The number expressing the maximum radiation level in mSv/h at one meter (3.3 feet) from the external
surface of the package.
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- For fissileclass || packages or packagesin afissile class 11 shipment, the number expressing the maximum
radiation level at one meter (3.3 feet) from the external surface of the package, or the number obtained by
dividing 50 by the allowable number of packages that may be transported together, whichever islarger.

Type A Package--A type A packaging (see definition for type A packaging) together with its limited radioactive
contents. A type A package does not require competent authority approval since its contents are limited to Aq or

Ao

Type A Packaging--A packaging designed to retain the integrity of containment and shielding required by this
manual under normal conditions of transport, as demonstrated by the tests set forth in 49 CFR 173.465 or 173.466.

Type B (M) Package--A type B packaging (see definition for type B packaging), together with its radioactive
contents, that for internationa shipments requires multilateral approval of the package design and may require
approval of the conditions of shipment. Type B(M) packages are those type B package designs that have a
maximum normal operating pressure of more than 7 kg/cm? (100 pounds/in? gauge) or a relief device that alows
the release of radioactive materia to the environment under the hypothetical accident conditions specified in 10
CFR, part 71.

Type B (U) Package--A type B packaging (see definition for type B packaging), together with its radioactive
contents, that for international shipments requires unilateral approval only of the package design and of any stowage
provisions that may be necessary for heat dissipation.

Type B Package--A type B packaging (see definition for type B packaging) together with its radioactive contents.

Type B Packaging--Is a packaging designed to retain the integrity of containment and shielding required when
subjected to the normal conditions of transport and hypothetical accident test conditions set forth in 10 CFR, part 71.

Uncompressed Gas--For the purposes of this manual, gas at a pressure not exceeding the ambient atmaospheric
pressure at the time and location the containment system is closed. All other radioactive gases are considered to be
compressed.

Unirradiated Thorium--Thorium containing not more than 10"/ grams urani um233 per gram of thorium?232,

Unirradiated Uranium--Uranium containing not more than 10-6 grams plutonium per gram of uranium?3% and a
fission product activity of not more than 0.25 mCi of fission products per gram of uranium?23.

Wetted Explosive--This material, when dry, isa Class 1 material other than those of compatibility group A. Itemsin
compatibility group A have been wetted with sufficient water, alcohol, or plasticizer to suppress explosive
properties. Wetted explosives also includes items specifically authorized by namein table A4.1 or which have been
assigned a PSN and hazard class by the DOT.
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*Attachment 2
STEPS FOR PREPARING HAZARDOUSMATERIAL

Use the following illustration as a guide for preparing hazardous materials for military air shipment.

STEP 1-TRAINING

Ensure you are properly trained and qualified according to
paragraph 1.3 and attachment 25.

If a Preparer, ensure compliance with paragraph 1.2.4 for
authorization to certify.

STEP 2 —IDENTIFY
MATERIAL

Determine if material is hazardous and appropriate hazard
classification by utilizing:

DoD 6050.5, Hazardous Materid Information System
(HMI1S)

Product Material Safety Data Sheets (MSDS)

Manufacturers Information

Joint Hazardous Classification System (JHCS) or Service
Technica Directives

STEP 3-DETERMINE
PROPER SHIPPING NAME
(PSN)

See Table A4.1 for liging of PSNs.

Also listed with PSN is the hazard class, UN number,
packaging group (PG), specia provisions, and packaging
paragraph(s).

Determine whether item is “forbidden.” If so, the item may
not be shipped viamilitary airlift.

Determine whether item isa “Hazardous Substance.”
Determine whether atechnical nameisrequired.

STEP 4 - DETERMINE
WHETHER CHAPTER 3 OR
NON-CHAPTER 3 MISSION
(CHANNEL)

Non-Chapter 3 (Channel) Airlift — See Chapters 1 & 2 for
general requirements that cover al hazardous materials
shipments by military airlift. Chapter 2 covers deviations,
waivers, and special requirements.

Chapter 3 Operations — See Chapter 3 for exceptions.

STEP 5-PACKAGE ITEM

- Package or preparethe item for airlift. Utilize:

DoD PC-POP computer program

Special Packaging Ingtruction or Drawing
Technica Order, directive or field manual
Manufacturer or Vendor packaging

- If already packaged, go to step 6

STEP 6 - VERIFY
PACKAGING IS
ACCEPTABLE

Some items list more than one packaging paragraph.
Review the paragraphs listed to determine which paragraph
best describes the hazardous material.

Determine whether specia provisons apply. Atch 22
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outlines rules regarding passenger movement.
Review Atch 3 to determineif packageisair eligible and for
general packaging requirements.
Ensure UN specification packaging requirements are met.
Review Atch 19 for “Excepted” and “Limited Quantity”
exceptions.

Ensure absorbent cushioning requirements found in Atch
20 are met.

STEP 7 - MARK AND
LABEL PACKAGE

Mark Container — See Atch 14.

Review genera marking requirements.

Review hazard class specific marking requirements.

Label Container — See Atch 15. Subsidiary labels are lised
in column 6 of Table A4.1.

Review genera |abeling requirements.

Review handling label requirements (includes Chapter 3
requirements).

Review hazard class specific label requirements.

STEP 8 - COMPLETE
HAZARDOUS MATERIAL
CERTIFICATION

Certify shipment in accordance with Atch 17.

Review hazard class specific requirements.

Review exceptions for Chapter 3 operations.

- Samples of shipper’s declarations are included in Atch 17
for reference.

STEP 9 — COMPATIBILITY
REQUIREMENTS

Compatibility Requirements— See Atch 18.

Table A18.1 details segregation requirements for dl
hazardous material

Table A18.2 specifies compatibility requirementsfor Class
1

-- Review exceptions for Chapter 3 operations.

STEP 10 - BRIEFING
AGENCY REQUIREMENTS

Atch 21 details information required to be briefed to the
aircraft commander (or designated representative)
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Attachment 3
GENERAL AND HAZARD CLASS SPECIFIC PACKAGING REQUIREMENTS

A3.1. General Packaging Requirements. The general requirements of attachment 3 arein addition to the specific
packaging requirements outlined in attachments 5 through 13. Hazardous material packaging must be authorized by
this manual, 49 CFR Part 173, the ICAO Technical Instructions, or the IATA Dangerous Goods Regulation and
meet the requirements outlined in this attachment.
A3.1.1. Transportability. Securely close and construct containers to prevent leakage due to changes in
temperature, humidity, and altitude during transportation and in-transit handling.
A3.1.1.1. Primary and secondary items and their containers (unit or exterior) must provide protection without
deformation, leakage, or rupture against:

- Temperature changes (-40 to 65.5 degrees C [-40 to +150 degrees F).

- Pressure changes dueto altitude changes (sea level to 3.7 km (12,000 fest)).

- Pressure changes due to explosive decompression from 3.7 to 15.24 km (12,000 to 50,000 feet).
%*A3.1.1.2. Do not fill a UN specification packaging to a gross mass greater than the authorized gross mass marked
on the packaging.
A3.1.1.3. Provide adequate protection for material susceptible to damage by freezing during both ground and air
operations.
A3.1.2. Compatibility. All containers must be designed and constructed of materials that do not react with, or are
not decomposed by, the material contained therein. Plastic containers or liners must prevent permeation of contents.
Plastic packaging or receptacles used for liquid hazardous materials must be capable of withstanding, without
failure, the test specified in 49 CFR 173, appendix B, Procedure for Testing Chemical Compatibility and Rate of
Permeation in Plastic Packagings and Receptacles.
*A3.1.3. Ullage (Outage). Do not entirely fill containers designed to hold liquids. When filling packagings with
liquid hazardous materia, leave sufficient interior space (outage) to prevent leakage of contents or distortion of
containers due to change of temperature during transportation, storage, and handling. For flammable liquids and
other volatile liquids with a high coefficient of expansion, a minimum outage of 2 percent at 54 degrees C (130
degrees F), isrequired.
*A3.1.4. Closures. Stoppers, corks, or other such friction-type closures must be held in place securely, tightly,
and effectively. Secure screw-type closures on any inside plastic container to prevent the closures from loosening
due to vibrations or substantial changesin temperature. Each screw-type closure on any packaging must be secured
with pressure-sensitive tape, self-shrinking plastic, wire, a device designed to prevent the cap from loosening, or
other positive means to prevent the closure from loosening due to vibration or substantial temperature change (that
is, secondary seal).
A3.15. Inner Packaging. Pack, secure, and cushion inner packagings of combination packagings to prevent
breakage or leakage and to control movement within the outer container. Cushioning material must not react
dangeroudy with the contents of the inner packagings. Inner packagings are required as specified by the applicable
packaging paragraph. If inner packagings are not required, the packaging paragraph will state that inner packagings
arenot necessary. See attachment 20 for absorbent cushioning reguirements.
A3.1.6. Metal Containers. Unless otherwise specified, the maximum capacity of metal drums is 208 L (55
gallons). Do not accept for shipment metal containers having corrosion or dents at the chime or seam, soldered, or
welded area.
A3.1.7. Indicators. Valvesandindicators (with protective caps when required), which are necessary to ensure safe
trangportation, must be installed in the shipping container. Examples are relief valves (vacuum or pressure),
humidity indicators, or lesk indicators with adequate sensitivity to alert monitor or crew of imminent danger.
A3.1.8. Polymerizable Material. Transportation of any liquid, solid, or gaseous material that may polymerize
(combine or react with itself) or decompose so as to cause dangerous evolution of heat or gas under normal
transportation conditionsis prohibited. Such materials may be offered for transportation when properly stabilized or
inhibited.
A3.19. Solidsin aLiquid Single Packaging. A single or composite packaging which is tested and marked for
liquid hazardous materials may be filled with a solid hazardous material to a gross mass, in kilograms, not exceeding
therated capacity of the packaging in liters, multiplied by the specific gravity marked on the packaging, or 1.2 if not
marked. In addition:
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- A single or composite packaging which is tested and marked for PG | liquid hazardous materials may be
filled with:

- A PG I solid hazardous material to a gross mass, in kilograms, not exceeding the rated capacity of the
packaging in liters, multiplied by 1.5, multiplied by the specific gravity marked on the packaging, or
1.2if not marked; or

- A PG Il solid hazardous materia to agross mass, in kilograms, not exceeding the rated capacity of the
packaging in liters, multiplied by 2.25, multiplied by the specific gravity marked on the packaging, or
1.2if not marked.

- A single or composite packaging which is tested and marked for PG |1 liquid hazardous materials may be
filled with a PG 111 solid hazardous material to a gross mass, in kilograms, not exceeding the rated capacity
of the packaging in liters, multiplied by 1.5, multiplied by the specific gravity marked on the packaging, or
1.2if not marked.

A3.2. Air-Eligible Packaging Requirements.
A3.21. Combination Packaging Pressure Standard. Inner receptacles (including closures) used to retain a
hazardous liquid or semi-solid in a combination packaging must be capable of withstanding (without leaking) an
internal air gauge pressure of not less than 95 kilopascal (kPa) (14 psi); or 75 kPa (11 psi) for PG 111 liquidsin Class
3 or Class 6.1 and Consumer Commodities; or a pressure related to the vapor pressure of the liquid contained in the
receptacle, whichever is greater. This standard may be determined through actual test data or the shipper’s
evaluation and transportation experience. Repack or overpack liquid hazardous materials in containers that do not
meet the internal hydraulic pressure standard, into United Nations (UN) certified specification containers that meet
this requirement. Determine the pressure related to the vapor pressure of the liquid by one of the following
methods:
- Thetotal gauge pressure measured in the receptacle (that is, the vapor pressure of the liquid and the partial
pressure of the air, or other inert gases, less 100 kPa (15 psi) at 55 degrees C (131 degrees F), multiplied by
a safety factor of 1.5. The total gauge pressure is determined on the basis of a filling temperature of 15
degrees C (59 degrees F) and a degree of filling such that the receptacle isnot liquid full at atemperature of
55 degrees C (131 degrees F).
- timesthe vapor pressure at 50 degrees C (122 degrees F) less 100 kPa (15 psi ).
- timesthe vapor pressure at 55 degrees C (131 degrees F) less 100 kPa (15 psi).
*A3.2.2. Single and Composite Packaging Pressure Requirement. Single packagings containing liquid
hazardous material must meet the hydraulic pressure test requirements of 49 CFR 178.605. A test pressure of not
less than 250 kPa (36 ps) for liquids of PG I; 80 kPa (12 psi) for PG 111 liquidsin Class 3 or Class 6.1; and 100 kPa
(15 ps) for all other liquidsis required. If shipping liquid hazardous materias in containers that do not meet the
internal hydraulic pressure requirement, repack or overpack into UN specification certified containers that do meet
the requirement.
A3.2.3. Overpacking Containers. Pack containers holding liquids that do not meet the pressure requirement for
air transport into an outer container that does meet the requirement. Separate interior containers by absorbent
cushioning material as required by attachment 20. Do not overpack pressurized containers in sealed metal drums.
See Figure A17.1 for certification instructions.

A3.3. General Requirements Applicable to Hazard Class. In addition to A3.1 and A3.2, the following genera
reguirements apply to each hazard class:
A3.3.1. Class 1l
A3.3.1.1. Forbidden Explosives. Do not offer explosives listed below for air shipment:
- Anexplosive that has not been approved according to A3.3.1.2.
- Bulk fulminates or other detonating compoundsin dry condition.
- Explosive compounds that ignite spontaneously or undergo marked decomposition when subjected to a
temperature of 75 degrees C (167 degrees F) for 48 hours.
- Anexplosive mixture or device containing a chlorate and also containing:
- An ammonium salt including a substituted ammonium or quaternary ammonium salt.
- An acidic substance including a salt of a weak base and a strong acid.
- Leaking, dropped, or otherwise damaged explosives and ammunition.
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- Do not ship explosives that have been dropped any distance until inspected by qualified MunitionEOD
personndl.

- Air terminal personnel must not repack leaking or otherwise damaged shipments of explosives and
ammunition unless an ammunition inspector is present.

- Onward shipment of suspected or damaged explosives may be made provided the shipment is inspected,
repacked, and certified to be in proper condition for safe transport. Qualified personnel must sgn the
certification.

- Propdlantsthat are unstable, condemned, or deteriorated.

- Nitroglycerin, diethylene glycol dinitrate, or any other liquid explosives not specifically authorized by
attachment 5.

- A loaded firearm except as authorized by chapter 3.

- Fireworks that combine an explosive and a detonator.

- Fireworks containing yellow or white phosphorus.

- A toy torpedo whose outside dimension exceeds 23 mm (0.906 in), or atoy torpedo containing a mixture of
potassium chlorate, black antimony (antimony sulphide), and sulphur if the weight of the explosive material
in the device exceeds 0.26 g (0.01 0z).

- Explosives specifically forbidden in table A4.1.

*A3.3.1.2. Explosve Classfication Approval. Explosives, explosive devices, and munitions, including
commercial and foreign, to be eligible for military air transportation must be either assigned a DoD classification or
meet the provisions for transport without a DoD classification according to TB 700-2, NAVSEAINST 8020.8B, TO
11A-1-47, DLAR 8220.1, DoD Ammunition and Explosve Hazard Classification Procedures.  All explosives
assigned a Nationa Stock Number (NSN) and indexed in the Joint Hazard Classification System (JHCS) are
approved for movement by military controlled aircraft. Unless listed in the JHCS, a copy of the classification
approval document (final or IHC) must accompany the shipment. A copy is not required for 1.4S munitions.
Transport explosives not listed in the JHCS only under one of the following conditions:

- Assigned aDaD fina or interim hazard classification (IHC) by a DoD classification authority according to

TB 700-2, NAVSEAINST 8020.8B, TO 11A-1-47, DLAR 8220.1. This includes foreign owned or

manufactured explosives (except under the provisions of 3.12) and commercial fireworks.

- Assigned aDOE final or interim hazard classification (IHC).

- Assigned a DOT approved fina hazard classification and EX number, and listed in Table A4.1, Column 7

(Special Provision) as"A69".

- Anexplosive classified as 1.4S in accordance with aforeign issued CAA or Specia Approval document.
A3.3.1.3. Explosive Safety. Comply with AFMAN 91-201 (Air Force), TM 9-1300-206 (Army), and NAV SEA
OP 5 (Navy) for safety precautions, standards, and rules when operating in an environment with explosives.

A3.3.2. Class2.

A3.3.2.1. Cylinder Requirements. Comply with Title 49 CFR and this manua for shipping compressed gas
cylinders, including safety relief devices. Requirements covering cylinders also apply to spherical pressure vessdls.
Reference DLAR 4145.25/AR 700-68/ NAVSUPINST 4440.128B/MCO 10330.2B/AFR 67-12 for additiona data
on compressed gas cylinders.

- Cylindersor spherical pressure vessels must not contain gases or materials capable of combining chemically

S0 as to endanger their serviceability. Make sure all cylinders, including closing devices and cushioning
materias, arein good condition so that their contents are well protected during transit.

- Close each cylinder containing poisonous materials with a plug or valve meeting the following
requirements:

- Each plug or valve must have a taper-threaded connection directly to the cylinder and be capable of
withstanding the test pressure of the cylinder.

- Each valve mug be of the packless type with nonperforated diaphragm, except that for corrosive
materids, the valve may be of the packed type, provided the assembly is made gas-tight by means of a
seal cap with gasketed joint attached to the valve body of the cylinder to prevent loss of material
through or past the packing.

- Each valve outlet must be sealed by a threaded cap or threaded solid plug.

- Cylinders, valves, plugs, outlet caps, Iuting, and gaskets must be compatible with each other and with
the material.
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A3.3.2.2. Valve Protection. Protect al valves of containers charged with compressed gas by one of the following
methods:

- By asecurdly attached metal cap of sufficient strength to protect the valve from injury during transit.

- By boxing or crating the cylinder or sphereto give proper protection to the valve.

- By recessed valve or otherwise protected valve so that it cannot be subjected to a blow when the container is

dropped on aflat surface.

- By valves strong enough to avoid injury during transit for cylinders or spheres containing nonliquefied gas

under pressurenot over 2068.5 kPa (300 psig) at 21 degrees C (70 degrees F).
A3.3.2.3. Cylinders Containing Poisonous Material. Overpack cylinders containing a poisonous material, which
have a wall thickness at any point of less than 2.03 mm (0.080 inch) and do not have fitted value protection, in a
4C1, 4D, 4F, 4G, 4H1, or 4H2 box. The box must meet the requirements of A3.1. Ensure box and valve protection
is of sufficient strength to protect all parts of the cylinder and valve (if it has a valve) from deformation and
breakage resulting from a drop of 2.0 m (7 ft) or more onto a concrete floor, impacting a an orientation most likely
to cause damage. If the cylinder is not overpacked, equip the cylinder with a protective cap or other means of valve
protection sufficient to protect the valve from deformation and breakage resulting from a drop of 2.0 m (7 ft) or
more onto a concrete floor, impacting at an orientation most likely to cause damage.
A3.3.2.4. Cylinders Requiring an Outside Container. Ship DOT 2P, 2Q, 3E, 3HT, 4BA spherical type, 4D,
4DA, 4DS, 9, 39, 40, and 41 cylinders in strong outside containers. Ensure the package is capable of protecting the
cylinder and all its parts from deformation or breakage resulting from a 1.2 m (4 foot) drop on a solid concrete floor.
Do not pack cylinders, spheres, or containers under pressure in metal drums or airtight outside packages. DOT 4BA
spherical cylinders may be securely mounted on palletsto provide protection for the spheres and any attachments.
A3.3.2.5. Pressure and Filling Requirements.

- Ensurethepressurein the container at 21 degrees C (70 degrees F) isnot more than the service pressure for
which the container is marked or designated, except as provided below.

- When cylinders with a marked pressure limit are prescribed, other cylinders made under the same
specification, but with a higher marked service pressure limit are authorized. For example, a cylinder
marked DOT 4B500 may be used where DOT 4B300 is specified.

- The pressure in the cylinder or sphere at 54 degrees C (130 degrees F) must not exceed 1 1/4 times the
service pressure except cylinders of acetylene, liquefied nitrous oxide, and liquefied carbon dioxide which
must not exceed the allowable charging pressure of the cylinder.

- The pressure of a cylinder containing a poisonous material must not exceed the service pressure of the
cylinder at 55 degrees C (131 degrees F). Provide sufficient outage to ensure the cylinder is not liquid full
at 55 degrees C (131 degrees F).

- Usethe service pressure identified for a current specification for containers made before the effective date
of specifications.

- Except for carbon dioxide, nitrous oxide, and vinyl fluoride, stabilized, the liquid portion of the gas (if any)
must not completdly fill the cylinder at 54 degrees C (130 degrees F). The liquid portion of vinyl fluoride,
stabilized, may completely fill the cylinder provided the pressure is not over 1 1/4 times the service
pressure (see definition for filling density).

- Use the sarvice pressure identified in figure A3.1 for authorized cylinders not marked with a service
pressure.

- DOT 3A, 3AX, 3AA, 3AAX, and 3T cylinders may be charged with compressed gases other than liquefied,
dissolved, poisonous, or flammable gases to a pressure of 10 percent over their marked service pressure,
provided the following conditions are met:

- Equip each cylinder with frangible disc safety devices (without fusible metal backing) having a
bursting pressure not over the minimum prescribed test pressure.

- Determine the elastic expansion at thetime of the last test or retest by the water-jacket method.

- Do not exceed either the average wall stress or the maximum wall stress limitationsin figure A3.2.

- Use figure A3.3 for filling density requirements of Liquified Petroleum Gases. Any filling density
prescribed in figure A3.3 may be increased by 2 percent for liquefied petroleum gasin DOT 26 or DOT 3
cylinders (or in DOT 3A cylinders marked for 1,800 pounds or higher service pressure, subject to the bullet
above).

- Usefigure A3.4 for filling density requirements when shipping cryogenic liquids of argon, helium, neon,
nitrogen, and oxygen. Ship hydrogen (minimum 95 percent parahydrogen) according to figure A3.5.
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Figure A3.1. Cylinder Specification and Service Pressures.

Material at 60 degreesF

Per cent of the

Material at 60 degreesF

Specification Marking Service Pressur e Kilopascal (Pounds Per Squar e Inch)
DOT-3 12411.0 (1800)
DOT-3E 12411.0 (1800)
DOT-4 2068.5 (300)
DOT-8 1723.8 (250)
DOT-9 1379.0 (200)
DOT-25 2068.5 (300)
DOT-33 3309.6 (480)
DOT-38 1723.8 (250)
DOT-40 1379.0 (200)
DOT-41 1654.8 (240)
Figure A3.2. Wall-Stress Limitations.
Type of Sted Wall Stress | Limitation
Average Maximum
Plain carbon steels over 0.35 carbon and medium manganese | 53,000 58,000
Steels.
Steels of anaysis and heat treatment specified in DOT | 67,000 73,000
Specification 3AA.
Plain carbon steelslessthan 0.35 carbon made before 1920. | 45,000 48,000
Figure A3.3. Prescribed Filling Density for Liquefied Petroleum Gas.
Minimum Specific Maximum Minimum Specific Maximum
Gravity of theLiquid Filling Density in | Gravity of the Liquid Filling Density

in Percent of the

(15.5 degrees C) Water Capacity | (15.5degreesC) Water Capacity
of the Container of the Container

0.271-0.289 26 0.504-0.510 42

0.290-0.306 27 0.511-0.519 43

0.307-0.322 28 0.520-0.527 44

0.323-0.338 29 0.528-0.536 45

0.339-0.34 30 0.537-0.544 46

0.355-0.371 31 0.545-0.552 47

0.372-0.398 32 0.553-0.560 48

0.399-0.425 33 0.561-0.568 49

0.426-0.440 34 0.569-0.576 50

0.441-0.452 35 0.577-0.584 51

0.453-0.462 36 0.585-0.592 52

0.463-0.472 37 0.593-0.600 53

0.473-0.480 38 0.601-0.608 54

0.481-0.488 39 0.609-0.617 55

0.489-0.495 40 0.618-0.626 56

0.496-0.503 41 0.627-0.634 57

37
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Figure A3.4. Filling Density for Cryogenic Liquids Except Hydr ogen.
Pressure control valve setting (maximum start-
to-discharge pressure, kPa (psig.) Maximum permitted filling density (per cent by
weight)
Air Argon | Nitrogen | Oxygen | Hdium | Neon
310.3 (45) 82.5 133 76 108 12.5 109
517 (75) 80.3 130 74 105 12.5 104
724 (105) 78.4 127 72 103 12.5 100
1172 (170) 76.2 122 70 100 12.5 92
1585.8 (230) 75.1 119 69 98 12.5 85
2034 (295) 73.3 115 68 96 12.5 77
2482 (360) 70.7 113 65 93 12.5
3103 (450) 65.9 111 61 91 12.5
3723 (540) 62.9 107 58 88 12.5
4309 (625) 60.1 104 55 86 12.5
Design Service Temperature (degreesF) -320 -320 -320 -320 -452 -411
(degrees C) -196 -196 -196 -196 -269 -246
Figure A3.5. Filling Density for Cryogenic Liquids of Hydr ogen.
Column 1 Column 2
Design service temperature Minus 253 degrees C (-423 degrees
F) or colder
Maximum permitted filling density, based 6.7 percent
on cylinder capacity at -253 degrees C (-423 degrees F)(see note)
The pressure control valve must be designed and set to limit the 117 kPa (17 psg)
pressure in the cylinder to not more than

NOTE: Thefilling density for hydrogen, cryogenic liquid, is defined as the percent ratio of the weight of lading in
a package to the weight of water that the packaging will hold at -253 degrees C (-423 degrees F). The volume of the
packaging at -253 degrees C (-423 degrees F) is determined in cubic inches. The volume is converted to pounds of
water (1 pound of water = 27.737 cubic inches). Each cylinder must be constructed, insulated, and maintained so
that the total rate of venting must not be over 30 standard cubic feet (SCF) of hydrogen per hour during
transportation.

A3.3.2.6. Mandatory Color-Code Identification. Exact color-code identification of any material contained in a
compressed gas cylinder is mandatory and must meet MIL-STD-101.
A3.3.2.7. Foreign Cylinders. A foreign cylinder may not be offered for military airlift unless manufactured,
inspected, and tested according to 49 CFR, Part 178, or a copy of the competent authority approval of the nation
manufacturing the cylinder accompanies the shipment. All other requirements of this manual also apply.
%*A3.3.2.8. Unregulated Compressed Gases. Compressed gasses in the following items are not regul ated:

- Inflated tires, when inflated to a pressure not greater than its rated inflation pressure.

- Inflated balls used for sports.

- Carbonated beverages.

- Refrigerating machines, including dehumidifiers, air conditioners, and components thereof such as

precharged tubing containing 12 kg (25 pounds) or less of nonflammable liquefied gas.

*A3.3.2.9. Previously Authorized Cylinders. Cylinders marked with the prefix "ICC" (i.e 1CC-4BA240) are
authorized in place of cylinders required by this manua with a"DOT" prefix. The cylinders must comply with all
other applicable specification requirements for DOT cylinders.
*A3.3.3. Class3.
A3.3.3.1. Combustible Liquids. Therequirementsin this manual do not apply to materials classed as combustible
liquid. See attachment 14 for marking requirements.
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A3.3.3.2. Padsand Swabs. Pads and swabs soaked with a flammable liquid and sealed in a bag are not subject to
the requirements of this manual.

A3.3.3.3. Alcoholic Beverages. Alcohalic beverages in packagings of five liters or less are not subject to the
requirements of thismanual.

*A3.34. Class4.

A3.3.4.1. Packaging. Unless otherwise specified by a packaging paragraph, package amaterial identified as PG 111
intable A4.1in acontainer that meetsthe PG | or 1l performancelevel.

A3.34.2. Flameless Ration Heaters (FRH). FRH packaged as a component of meals-ready-to-eat are not subject
tothe

requirements of thismanual.

A3.34.3. Charcoal Briquettes. Lump charcoal briquettes, packaged in aform suitable for consumer use, generally
will not meet the classifying criteria of a Class 4.2 spontaneousy combustible material. If the charcoal briquettes do
not meet the definition of a Class 4.2 material, it is not subject to any other requirements of this manual. Ensure the
specific type and form of charcoal being shipped does not meet the definition of a Class 4.2 material and passed the
self-heating test for carbon (which indicates that it isnot spontaneously combustible).

A3.35. Classbh.

A3.35.1. Packed with Other Materials. Do not pack Class 5 materials in the same outside container with
corrosive liquids, unless the corrosive liquids are in bottles cushioned by incombustible absorbent materia in tightly
closed metal containes. Class 5 materials in securely closed metal cans and in quantities not over 118 ml (4
ounces), are acceptable for air shipment if packed in the same compartment with other securely packed materials
necessary for a complete fumigant.

A3.3.5.2. Packaging. Unless otherwise specified by a packaging paragraph, package amaterial identified as PG 111
intable A4.1in acontainer that meetsthe PG | or 11 performancelevel.

*A3.3.6. Class6. Do not place any liquid toxic material on the same 463L pallet with foodstuffs or rations.
A3.3.7. Class7.

A3.3.7.1. General Design Requirements. Design each package used for shipment of radioactive materials so that:

- The package can be easily handled and properly secured during transport.

- Each lifting attachment on the package, when used in the intended manner, with a minimum safety factor of
three, does not impose an unsafe stress on the gructure of the package. In addition, design the lifting
attachment so that failure under excessive load does not impair the ability of the package to meet all other
regquirements of this attachment and attachment 11. Remove, make inoperable for tranport, or design with
equivalent strength for lifting each attachment or other feature on the outer surface of the packaging that
could be used to lift the package.

- Theexternal surface, asfar as practical, may be easily decontaminated.

- Theouter layer of packaging avoids, asfar as practicable, pockets or crevices where water might collect.

- Each feature that is added to the package at the time of transport, and is not a part of the package, does not
reduce the safety of the package.

- The package will be capable of withstanding the effects of any acceleration, vibration, or vibration
resonance that may occur during transportation without any deterioration in the effectiveness of the of any
of the closing devices or in the integrity of the package and without |oosening or unintentionally releasing
the nuts, bolts, or other securing devices.

- The packaging materias and any components will be physically and chemically compatible with each other
and the contents.

- All valves through which the package contents could escape will be protected against unauthorized
operation.

A3.3.7.2. Additional Design Requirementsfor Type A and B Packages.

- In addition to meeting the general design requirements each Type A packaging must aso meet the design
requirements of 49 CFR 173.412 and test requirements of 49 CFR 173.461.

- Each type B(U) or type B(M) package must meet the design and test requirements of 10 CFR Part 71.

A3.3.7.3. Radiation Level and Thermal Limitations.

- Design each package of radioactive materials so that:

- Theradiation level is not more than 2 mSv/h (200 mrem/h) at any point on the external surface of the
package.
- Thetransport index isnot over 10.
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Design, construct, and load each package of radioactive material so that:

- The heat generated within the package due to the radioactive contents will not, a any time during
transportation, affect the integrity of the package under normal transportation conditions.

- Thetemperature of the accessible externa surfaces of the |loaded package will not, assuming ill air in
the shade at an ambient temperature of 38 degrees C (100 degrees F), exceed either atemperature of 50
degrees C (122 degrees F) in other than an exclusive use shipment or 82 degrees C (180 degrees F) in
an exclusive use shipment.

A3.3.7.4. General Transportation Requirements.

Secure each shipment of radioactive materialsto prevent shifting during normal transportation conditions.
Except as specifically required by a CAA, a package of radioactive materias may be carried among
packaged genera cargo without special stowage provisions, if:

- Thehesat output in watts isnot over 0.1 times the minimum package dimension in centimeters.

- The average surface heat flux of the package is not over 15 watts per square meter (W/mz) and the
immediately surrounding cargo is not in sacks or bags or otherwise in a form that would seriously
impede air circulation for heat removal.

Aircraft in which radioactive materias have been spilled may not again be placed in service or routingly
occupied until radiation dose rate at any accessible surface isless than 0.005 mSv/h (0.5 mrem/h) and there
is no significant removable radioactive surface contamination as determined in A3.3.7.11. When
contamination is present or suspected, segregate the package and any other materials it has touched as far
as practical from personnel contact until needed radiological advice or assigtance is obtained. For
personnel safety, take care to avoid possible inhdation, ingestion, or contact with radioactive materials that
may have leaked or spilled from its package. Leave any loose radioactive materials and associated
packaging materials in a segregated area pending disposal instructions from responsble radiological
authorities.

Do not offer for military airlift:

- AnytypeB(U) or type B(M) package with an accessible surface temperature in excess of 50 degrees C
(122 degrees F).

- Any continuously vented type B(M) packages, which require external cooling by an auxiliary cooling
system or packages subject to operational controls during transport.

- Any liquid pyrophoric radioactive materials.

Do not transport exclusive use shipments of packages having a surface radiation level in excess of 2 mSv/h

(200 mrem/h) except by special arrangement.

A3.3.7.5. Approval of Special Form Radioactive Material.

Each shipper of special form radioactive materials must maintain on file for at least 1 year after the latest

shipment, a complete safety analysis, including documentation of any tests demonstrating that the special

form material meets the requirements of 49 CFR 173.469. An Internationa Atomic Energy Agency

(IAEA) certificate of competent authority issued for the special form material may be used to satisfy this

reguirement.

Before the first export shipment of a special form radioactive material from the United States, each shipper

must obtain a competent authority certificate for the specific material. For special form material

manufactured outside the United States an IAEA certificate of component authority from the country of

origin may be used to meet thisrequirement. For special form materials manufactured in the United States

each shipper must obtain a US competent authority certificate for the specific material. Submit each

petition for a US competent authority certificate according to 49 CFR 173.471 and include the following

information:

- A detailed description of the materid or, if a capsule, a detailed description of the contents. Make a
particular reference to both physical and chemical states.

- If acapsuleisused, a detailed statement of its design and dimensions, including compl ete engineering
drawings and schedules of material, and methods of construction.

- A statement of tests performed and their results; evidence based on cal cul ative methods to show that
the material is able to pass the tests; or other evidence that the special form radioactive material
complies with 49 CFR 173.469.
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Unless otherwise required, the shipper is exempt from maintaining the documentation required in the
bullets above if that documentation is maintained by the Inventory Control Point (national stock number
managing activity).

The documentation requirements specified in the bullets above do not apply in those cases where A4 equals
Ao and the material is not described on the shipping papers as "Radioactive Material, Special Form,

N.O.S"

A3.3.7.6. Stowage on Aircraft or Storage Incident to Transportation.

Do not ship radioactive yellow 11 or radioactive yellow Il material on the same aircraft or store in any one
area, such as a transit area, terminal building, storeroom, or assembly yard, if the sum of the transport
indexes in any individual group of packages exceeds 50.

If thetotal transport index for all packages exceeds 50, separate the packages into groups. Store groups of
these packages so as to maintain a spacing of at least 6 meters (20 feet) from other groups of packages
containing radioactive materials.

Ensure separation of yellow Il or yellow 111 material from packages containing undevel oped film according
to the distances shown in 49 CFR 175.703.

A3.3.7.7. Uranium Hexafluoride (Fissile and Low Specific Activity). In addition to any other applicable
requirements of attachment 3 and attachment 11, package uranium hexafluoride, fissile or low specific activity,
according to the following requirements:

Before initial filling and during periodic inspection and test, clean packages according to American
National Standard N14.1.

Design, fabricate, inspect, test, and mark packagings according to American National Standard N14.1 in
effect at the time the packaging was manufactured.

Ensure uranium hexafluoride isin solid form when offered for transportation.

The volume of the solid uranium hexafluoride at 20 degrees C (68 degrees F) must not exceed 61 percent of
the volumetric capacity of the package.

Ensure the pressure in the package at 20 degrees C (68 degrees F) isless than 101.3kPa (14.8 psia).
Periodically inspect, test, and mark packages of uranium hexafluoride according to American National
Standard N14.1-1987.

Perform each repair to a package of uranium hexafluoride according to American National Standard N14.1-
1987.

A3.3.7.8. Specific Requirementsfor Fissile Shipments.

Fissile material packaging must meet the test requirements of 10 CFR Part 71.

Mixing fissile material packages with other types of radioactive materials, induding fissile class | with
fissile class || packagesisauthorized if thetotal transport index isnot over 50.

See attachment 24 for Fissile Class 111 shipments.

A3.3.7.9. Fissle Materials--Exceptions. Therequirements of A3.3.7.8 do not apply to:

A package not containing more than 15 grams of fissile radionuclides.

A package containing irradiated natural or depleted uranium including the products of irradiation if the

irradiation has taken place only in the thermal reactor.

A package containing homogeneous solutions or mixtures where:

- The minimum ratio of the number of hydrogen atoms to the number of atoms of fissile radionuclides
(H/X) is 5200.

- The maximum concentration of fissile radionuclidesis 5 grams per liter (g/l).

- The maximum mass of fissile radionuclides in the package is 500 grams, except that for a mixture

where the total mass of plutonium and uranium?33 is not over 1 percent of the mass of uranium239, the
limit is800 grams.
A package containing uranium enriched in urani um?23° to a maximum of 1 percent by weight, and with a

total plutonium and uranium?33content of up to 1 percent of the mass of uranium?3°, if the fissile
radionuclides are digtributed homogeneously throughout the package contents, and do not form a lattice
arrangement within the package.
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- A package containing any fissile material if it does not contain more than 5 grams of fissile
radionuclides in any 10 liter volume, and if the material is packaged to maintain this limit of fissile
radionuclide concentration during normal transport.

- A package containing not more than one kg of plutonium of which not more than 20 percent by mass
may consist of plutonium?39, plutonium?4L, or any combination of those radionuclides.

- A package containing liquid solutions of uranyl nitrate enriched in urani um?23° to a maximum of 2
percent by weight, with total plutonium and urani um?33 not more than 0.1 percent of the mass of
uranium?@3>,

A package containing thorium or uranium with not more than 0.72 percent by weight of fissile material

used for shipment solely within the United States.

A3.3.7.10. Requirements for Foreign-Made Packages. In addition to the requirements of attachment 11, each
shipper of a foreign-made type B, type B(U), type B(M) or fissile material package for which a competent authority
certificate is required by the IAEA "Regulations for the Safe Transport of Radioactive Materials, Safety Series No.
6" or the IAEA "Regulations for the Safe Transport of Radioactive Materials, No. TSR-1" must meet the
requirements of 49 CFR 173.473.

A3.3.7.11. Radioactive Contamination.

Contamination Control. Keep the level of nonfixed (removable) radioactive contamination on the
external surfaces of each package offered for shipment as low as practical. The level of nonfixed

radioactive contamination may be determined by wiping an area of 300 cm? of the surface concerned with
an absorbent material, using moderate pressure, and measuring the activity on the wiping material. Take
sufficient measurements in the maost appropriate locations to yield a representative assessment of the
nonfixed contamination levels. The amount of radioactivity measured on any single wiping material, when
averaged over the surface wiped, must not exceed the limits given in table A3.3 a any time during
transport. Other methods of assessment of equal or greater efficiency may be used. When other methods
are used, take the detection efficiency of the method used into account and in no case must the nonfixed
contamination on the external surfaces of the package exceed 10 timesthe limitslisted in table A3.3.
Inspecting Aircraft for Contamination. Periodically check aircraft used to routinely transport radioactive
materias for radioactive contamination. Determine frequency of the checks based on the likelihood of
contamination and the extent to which radioactive materials are carried aboard the aircraft. An aircraft
must be taken out of serviceif theradiation dose rate at any accessible surfaceis 0.005 mSv/h (0.5 mrem/h)
or if thereis significant removabl e radi oactive surface contamination as outlined above.

Table A3.3. Removable External Radioactive Contamination--Wipe Limits.

Contaminant Maximum permissiblelimits

uCi/cm? depletion per
minute (dpm)/cm?

Beta-gamma emitting radionuclides; all radionuclide with half-lives
less than 10 days; natural uranium; natural thorium; uranium-23>;

uranium'238; thori um'232; thori um'228; and thorium230 when
contained in ores or physical concentrates. All other alpha emitting
radionuclides 106

1075 22
2.2

A3.3.8.

A3.3.9.

Class 8.

Packed with Other Materials. Do not pack bottles containing corrosive liquids in the same outside
container with other hazardous materials.

Packaging. Unless otherwise specified by a packaging paragraph, package a liquid material identified as
PG 111 in table A4.1 in a container that meetsthe PG | or Il performance level.

Class 9. Any package that has a magnetic field strength of more than 0.00525 gauss measured at 4.6 m (15

ft) from any surface of the packageis forbidden on military aircraft.
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A3.4. Household Goods (HHG) Shipments. DoD 4500.34-R, Personnel Property Traffic Management
Regulation establishes requirements for the movement of HHG and specifies that hazardous materials are not
authorized for military airlift. One exception is that engine power-driven equipment (motorcycle, moped,
lawnmower, boat, snowmabile, etc.) may be transported as HHG under the following requirements:
- Completely drain all fuel.
- Rununtil theengine stals.
- Drain dl ail and cooling fluids.
- Allow fud tanks and linesto remain open for at least 24 hours prior to pickup.
- Disconnect nonspillable gel-type batteries and tape the ends to prevent short circuit. Batteries may remain
in the equipment holder, but ensure they are firmly secured and remain upright in the shipping container.
Do not ship batteries with acid or alkali.
- Engine power-driven equipment prepared in this manner are not regulated by this manual. A Shippe’s
Declaration for Dangerous Goods is not required.
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Attachment 4
ITEMSLISTING

A4.1. General Requirements. Thisattachment contains:
- An dphabetica listing of the hazardous materials subject to the requirements of this manua. See
paragraph 1.10.3 for material determined to be nonhazardous.
- Classification criteriafor hazard classes. See attachment 1 for definitions.
- ldentification of items prohibited for military air transportation.
- Listing of Hazardous Substances and applicable Reportable Quantities.

A4.2. Using Table A4.1. Table A4.1 identifies "hazardous materials’ for the purpose of military air transportation.
To use table A4.1 locate the proper shipping name (PSN) of the hazardous material and follow the information
identified on the samelinewith the PSN. Use Table A4.1 to identify the follwing:

- Eligibility of material for shipment

- Proper shipping name (PSN)

- Hazard class and division

- ldentification number

- Packing group (PG)

- Subsidiary Risk

- Specia provisions applicable to the material, including passenger digibility

- Basic packaging paragraph
A4.2.1. Column 1: Symbols. Column 1 contains symbols that pertain to the PSN.

- Theletter "D" means that the PSN applies only to domestic shipments. These items are also identified by
"NA" numbersin column 4. For international shipments, select an alternate PSN that is not preceded by a
"D".

- The™" (asterisk) identifies that a technical nameisrequired in association with the PSN.

- The"+" (plus) fixes the proper shipping name, hazard class and packing group for that entry without regard
to whether the material meets the definition of that class or packing group or meets any other hazard class definition.
A4.2.2. Column 2: Proper Shipping Names (PSN). PSNs are listed aphabetically in al bold capital lettersin
table A4.1. Use either singular or plura wording. New and revised PSNs in 49 CFR, part 172, ICAO Technical
Instructions, or IATA Dangerous Goods Regulation are authorized PSNs under this manual, provided the packaging
requirements do not change. Words which appear in lower case italicized letters are descriptive words which may
be used, but are not required as part of the PSN.

- Technical or Chemical Group Names. Provide a technical or chemical group name in association with

the PSN when required by an “*” in column 1.

- Organic Peroxides. Use technical names listed below the appropriate generic PSN (in lower case
letters) intable A4.1. See A4.3.6 for PSN assignment based on technical name.

- Mixtures and Solutions. If the hazardous material is a mixture or solution of two or more hazardous
materids, enter the technical names of at least two components most contributing to the hazards of the
mixture or solution in parentheses after the PSN.

- TheWord"OR" in Table A4.1. Theword "or" in a sequence of PSNs means that PSNs in the sequence
are synonymous. Therefore, use of any one of the PSNsin the series is appropriate. Select only one PSN
in the series when classifying the shipment.

-  TheWord " SEE" in Table A4.1. When one item references another item (by use of the word "se€") and
both names are in capital letters, use either name as the PSN. Forbidden designations and passenger
restrictions applicabl e to thereferenced entry also apply to the "see” entry.

- The Words “SOLUTION” or “MIXTURE”. A mixture or solution containing a hazardous material
listed by name in table A4.1 together with one or more materials not subject to this manual must be
identified by the PSN of the hazardous material. The qualifying word “solution” or “mixture’ should be
added to the PSN.

- Concentration Ranges. When a shipping name includes a concentration range as part of the shipping
description, the actual concentration shipped (if it is in the range stated) may be used in place of the
concentration range. For example, ship a hydrogen peroxide solution containing 30 percent peroxide as
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either "Hydrogen peroxide agueous solution (with not less than 20 percent but not more than 40 percent
hydrogen peroxide)" or "Hydrogen peroxide agueous solution (with 30 percent hydrogen peroxide).”

- Hazardous Wastes. The PSN for a hazardous material that is a hazardous waste must include the word
"WASTE" preceding the name of the materia (i.e, WASTE, ACETONE). Comply with all requirements
of thismanual identified for the hazardous material when shipped as waste.

*A4.2.3. Column 3: Hazard Classand Division. Column 3 contains:

- Primary hazard class and division numbers. When this manua references hazard class, that includes any
division number if appropriate. For Class 1 (explosives), the compatibility group is aso given. See A4.3
for additional information on class/divisions.

- ldentification of "FORBIDDEN" items. Do not transport "FORBIDDEN" items by military aircraft.

- Someitems that contain explosive material may be assigned to a classification other than Class 1 by DoD
explosives hazard classification approval authorities due to the predominant hazard (see A3.3.1.2).
Compatibility group letters assigned to non-Class 1 material do not apply to military air transportation.

A4.2.4. Column 4: ldentification Number. Column 4 ligs theidentification number assigned to each PSN.

- Ship items classified with "UN" (United Nations) or "ID" (identification) numbers domesticaly or
internationally.

- Ship items classified with "NA" (North American) numbers domestically only, or to and from Canada or
Mexico. Use of “UN” numbersis preferred even for domestic shipment.

- New or revised UN or NA numbers in 49 CFR, part 172, ICAO Technical Indructions, or IATA
Dangerous Goods Regulation are recognized for use with this manual.

A4.25. Column 5: Packing Group (PG). Column 5 specifies one or more packing groups assigned to each PSN
and hazard class Hazard classes 2, 7, and ORM-D do not have packing groups. See A4.4 for additional
information on PG.

A4.2.6. Column 6: Subsidiary Risk. Column 6 identifies the hazard clasy/division of any subsidiary risk posed
by amaterial. Subsidiary risk may vary, depending on the applicable PG.

A4.2.7. Column 7: Special Provisons. Column 7 specifies codes for special provisions that are applicable for
each PSN, hazard class, and PG. Specia provision codes may vary, depending on the PG. Requirements of the
special provision codes are identified in table A4.2. The codes reflect four categories: numeric codes, codes
beginning with "A", codes beginning with "N", and codes beginning with a“P".

- Use codes beginning with a“P” to determine passenger digibility for transport with hazardous materials.

- Use all other codes to determine packaging provisions, restrictions, and exceptions from requirements for
particular quantities or forms of materials.

- When an additional packaging requirement is prescribed, the requirement is mandatory.

*A4.28. Column 8: Packaging Paragraph. This column lists the applicable packaging paragraph.
“FORBIDDEN" items are also identified in this column.

- Except when otherwise identified, prepare hazardous material shipments according to the specified

packaging paragraph.

- Packaging paragraphs in each attachment provide titles as a guide for PSNs covered by that paragraph.
Thesetitlesareaguide only and are not al-inclusive.

- If apackaging paragraph in table A4.1 specifies packaging that isnot applicable to the form of the material
(i.e, the packaging specified is for a solid material and the material shipped is in liquid form) use the
following guidance to select the appropriate paragraph:

- Useeither packaging paragraph A8.3 (liquids) or A8.4 (solids) as appropriate.
- Useeither packaging paragraph A9.7 (liquids) or A9.8 (solids) as appropriate.
- Useeither packaging paragraph A10.5 (liquids) or A10.6 (solids) as appropriate.
- Useeither packaging paragraph A12.3 (liquids) or A12.4 (solids) as appropriate.

A4.3. Classifying Hazardous M aterials.

A4.3.1. Hazard Class Names. Thehazard class and division isanumerical identification which describes the class
(type) of primary hazard involved and if appropriate, its division within the class. Use DoD 6050.5, Hazardous
Material Information System, product Material Safety Data Sheet, or other manufacturer’s information if assistance
in determining the hazard classification is needed. Figure A4.1 lists class and divison numbers and the
corresponding class and division names.
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Figure A4.1. Hazard Classes.
HAZARD HAZARD CLASY HAZARD HAZARD CLASY
CLASY DIVISION NAME CLASY DIVISION NAME
DIVISION DIVISION
NUMBER NUMBER
11 Explosives (with mass explosion hazard) 4.1 Flammable solid
12 Explosives (with a projection hazard) 4.2 Spontaneously combustible
materia
13 Explosives (with predominately afire 4.3 Dangerous when wet material
hazard)
14 Explosives (with no sgnificant blast 51 Oxidizer
hazard)
15 Very insendtive explosives; blasting 52 Organic peroxide
agents
16 Extremely insensitive detonating 6.1 Poi sonous (toxic) material
substances
21 Flammable gas 6.2 Infectious substances (etiologic
agents)
2.2 Nonflammable gas 7 Radioactive material
2.3 Poisonous gas 8 Corrosive material
3 Flammable liquid 9 Miscell aneous hazardous material

A4.3.2. I1tems Not Specifically Listed. If amaterial isnot specifically listed in table A4.1, determine the PSN by
comparing the characteristics of the items with the definitions of the various hazard classes in this manual. Assign a
"Not Otherwise Specified" (N.O.S.) name based on the hazard class of the material. Examplesare: "FLAMMABLE
LIQUID, N.O.S,; CORROSIVE SOLID, N.O.S" Attachment 1 contains hazardous class definitions. Determine the
appropriate technical name according to A4.3.1.
A4.3.3. Tentative PSN Assignment. A material for which the hazard class must be determined by testing, or a
materia that isahazardous waste, the shipper may assign a tentative shipping name, based on:
- Thedefining criteria of the hazard class.
- Thehazard precedence prescribed in A4.3.
- The shipper’s knowledge of the material.
- A3.3.1.2for new explosives.
If aN.O.S. PSN is assigned, atechnical nameis not required.
*A434 Precedence of Hazard. Assign any material specifically identified and listed in table A4.1 the hazard
class identified in column 3 of table A4.1. Classification tools identified in A4.3.1 should be used to determine
appropriate hazardous material description. If required, classify a hazardous material that is not specifically
identified and listed in table A4.1 (or is a mixture of materials), and meets the definition of more than one hazard,
according to the following order of precedence:
- Class 7 (Radioactive material, other than limited quantities). When limited quantities are involved the
other hazardous properties take precedence.
- Class1 (Explosives).
- Class 2.3 (poisonous gas).
- Class 2.1 (flammable gas). Seealso Class 9.
- Class 2.2 (nonflammable gas). See dso Class9.
- Class 5.2 (organic peroxide).
- Class 6.2 (infectious substances or etiologic agents).
- Class4.1 (flammable solid). Only self-reactive substances and wetted explosives.
- Class 4.2 (substances liable to spontaneous combustion). Only pyrophoric substances.
- Class 6.1 (poisonous substances), PG |, poisonous by inhalation only.
- Small quantities of compressed gas such as starter fluid (Class 2.1) or fire extinguisher (Class 2.2) ingtalled
on avehicle do not take precedence over the flammable liquid (Class 3).
- If required, classify other hazardous materials not identified above according to 49 CFR 173.2a
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A4.35. Hazard Classification of Class 5.2 Organic Peroxides. Class 5.2 organic peroxides are categorized into
one of seven "types' in a system of generic proper shipping hames. The generic PSN for the organic peroxide
describes the physical state of the material (i.e., liquid or solid), provides an indication of controlled temperature
requirements, and includes the "type" of the organic peroxide. The seven types of organic peroxides are described in
attachment 1. Transport all Class 5.2 material under one of the generic proper shipping names listed in table A4.1
beginning with the words "ORGANIC PEROXIDE". Technical names are listed below each PSN in lower case
letters. To determinethe correct PSN:

- Find the technical name in table A9.1 and select the UN identification number assigned to the technical
namethat best describes theitem (in terms of concentration ranges, physical characteristics, etc).

- Turn to the "ORGANIC PEROXIDE" listed in table A4.1. These entries constitute the "generic" organic
peroxide proper shipping names.

- Match the UN identification number for the technical name with a UN identification number associated
with the generic PSN.

- The generic PSN associated with organic peroxides will include the "type" under which the organic
peroxide falls. Organic peroxide types are defined in attachment 1.

A4.3.6. Hazard Classification of Fissile Materials. Except as provided in A3.3.7.9, classify each package of
fissile materials asfissile class|, 11, or 11l. Determine the numerical values for package assignments as fissile class
[, the transport indexes for fissile class Il packages, and the conveyance limitations for fissile class 111 shipments
according to 10 CFR Part 71.

- Fissle Class|. Packages may be transported in unlimited numbers, and in any arrangement, and require
no nuclear criticality safety controls during transportation. A transport index is not assigned to fissile class
| packages for the purpose of nuclear criticality safety control, although, the external radiation levels may
require atransport index number.

- Fissle Class I1. Packages may be transported together in any arrangement, but in numbers that are not
over an aggregate transport index of 50. For the purposes of nuclear criticality safety control, individual
packages may have a transport index of not less than 0.1 and not more than 10. However, the external
radiation levels may require a higher transport index number. These shipments require no nuclear
criticality safety control by the shipper during transportation.

- FissleClass I11. Shipments of packages of fissile materials that do not meet the requirements of fissile
class| or fissleclass 11 and are controlled in transit as prescribed in A3.3.7.8 by appropriate arrangements
between the shipper and the carrier.

A4.4. Determining Degree of Hazard (PG). For most materia, the PG is assigned in column 5 of table A4.1.
Packing groups I, 11, and 111 indicate the degree of hazard associated with the materials and are used to identify the
severity of UN specification performance tests associated with the packaging for the item. Poisonous by inhal ation
materia are assigned hazard zones (see attachment 1) in table A4.1. If unknown, the PG or hazard zone may be
determined according to this paragraph. Class 2, and 7 do not have packing groups.

A4.4.1. Class2 Hazard Zone. The hazard zone of a Class 2.3 materid is given in column 7 of table A4.1. When
column 7 of table A4.1 provides more than one hazard zone or is blank, determine the hazard zone from figure A4.2.
There are no hazard zones for Class 2.1 and 2.2.

Figure A4.2. Determination of Hazard Zonefor Class 2.3.

Hazard Zone | Inhalation Toxicity (parts per million)

L C50 less than or equal to 200 ppm

LC50 greater than 200 ppm and less than or equal to 1000 ppm
LC50 greater than 1000 ppm and less than or equal to 3000 ppm
L C50 greater than 3000 ppm or less than or equal to 5000 ppm

g0O|m| >

A4.4.2. Class 3 Packing Groups. When table A4.1 lists more than one PG for a material, or indicates that the PG
isto be determined on the basis of the PG criteriafor Class 3, determine the PG by using figure A4.4. To use figure
A4.3, match theinitial boiling point of the material to the flash point, and assign the corresponding PG. Flash points
may be determined from the material safety data sheet, DoD 6050.5 Hazardous Material Information System, the
National Fire Protection Guide, or markings on the package. For example, a Class 3 material with an initial boiling
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point of 38 degrees C (100 degrees F) and a flash point of 25 degrees C (77 degrees F) would be assigned a PG I11.
If theinitial boiling point isless than or equal to 35 degrees C (95 degrees F), assign PG I. Viscous Class 3 material
(i.e, paints, varnishes, enamels, lacquers, adhesives, and polishes) in PG Il with a flash point of less than 23
degrees C (73 degrees F) may be grouped in PG 111 provided the requirements of 49 CFR 173.121(b) are met.

Figure A4.3. Criteriafor Class 3 PG.

PG Flash Point (closed-cup) Initial Boiling Point
I lessthan or equal to 35 C (95 F)
[l lessthan 23 C (73 F) greater than 35 C (95 F)
[ equal to or greater than 23 C (73 F) but less than or greater than 35 C (95 F)
equal t060.5 C (141 F)

A4.43 Class4 Packing Groups. When table A4.1 indicates that the PG of the material is to be determined on the
basis of test criteria for Class 4 material, the test methods and appropriate criteria must comply with 49 CFR,
appendix E to part 173.
A4.4.4. Class5 Packing Groups. When column 5 of table A4.1 is blank for asolid in Class 5.1, determine the PG
based on the test criteria found in 49 CFR, part 173, appendix F. If column 5 is blank for a liquid in Class 5.1,
packing groups can be assigned by a comparison to existing entriesin table A4.1.
A4.45. Class 6 Packing Groups and Hazard Zone. When table A4.1, column 5 provides more than one PG and
hazard zone for a specific Class 6.1 material, determine the PG and hazard zone by applying the following criteria

- Determine the PG assignment for other than inhalation of vapors by using figure A4.4.

Figure A4.4. PG Assignment For Other Than Inhalation of Vapors.

PG Oral Toxicity LD50(mg/kg) Dermal Toxicity Inhalation Toxicity by
LD50(mg/kg) LC50 dustsand mists
mg/L)

| <5 <40 <0.5
[l >5,<50 >40, <200 <0.5,<2
"l solids: > 50, <200, liquids> 50, <500 | >200, <1000 >2,<10

- Determine the PG and hazard zone assignments for inhalation of vapors by using figure A4.5.

Figure A4.5. Inhalation Toxicity.

PG (Hazard Zone) Vapor Concentration and Toxicity
| (Hazard Zone A) V >500 LCgq and LC50 < 200 mL/m3
V >10 LCgq and LCO0 <1000 mL/m3, and the criteria for PG 1, hazard
| (Hazard Zone B) zone A are not met
V >L.Cg and LC20 <3000 mL/m3, and the criteriafor PG I, hazard
Il (Hazard Zone C) zones A and B are not met
V>2LCgpand Lc0 < 5000 mL/m3, and the criteria for packing
[l (Hazard Zone D)

groups | and I1, hazard zones A, B, and C are not met

- "V"isthe saturated vapor concentration in air of the materia in mL/m3 at 20 degrees C (68 degrees F) and
standard atmospheric pressure.
- When the PG determined by figure A4.5 and figure A4.6 is different for two or more (oral, dermal,
inhal ation) requirements, the PG assigned to the material isthe highest degree of toxicity identified.
- Compute the PG and hazard zone for Class 6.1 mixtures that are poisonous (toxic) by inhalation as
identified in 49 CFR 173.133 (b).
A4.46. Class 8 Packing Groups. When table A4.1 liss more than one PG for a material, determine the PG
according to 49 CFR 173.137.
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A4.5. Hazardous Substances. Table A4.3 identifies materids that are designated hazardous substances under
Section 101 (14) of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). See
attachment 1 for a detailed definition of a hazardous substance. Ensure review of table A4.3 to determine if a
materia is ahazardous substance.

- Determine if the material is a hazardous substance by identifying the reportable quantity (RQ) in table
A4.3. The RQ is used to determine if material is a hazardous substance. The materia is a hazardous
substance if the amount in one package equal or exceeds the RQ quantity. Table A4.3 specifies, in pounds
and kilograms, the minimum quantity of the material that congtitutes an RQ. For example: sodium
arsenate (RQ-1.0/0.454) meansthe RQ is 1.0 pounds or 0.454 kilograms.

- A substance or solution is a "hazardous substance" when the concentration by weight equals or exceeds the
concentration listed in figure A1.1.

- If thetechnical name of the hazardous substance appearsin table A4.1, then the technical nameis the PSN.
If the hazardous substance does not appear in table A4.1 and is not a forbidden material, select an
appropriate generic (N.O.S) PSN. Specify the technical name in parenthesis after the PSN. See
attachment 17 for certification requirements.

- For Radionuclides, see 49 CFR 172.101, Appendix A.
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SYMBOL PROPER SHIPPING NAME/ HAZARD UN/ID PG SUBSIDIARY SPECIAL PACKAGING PARAGRAPH

DESCRIPTION CLASS NUMBER RISK PROVISION
DIV

(@) @ (©) 4 () (6) U] 8
Accellerene; seep-
NITROSODIMETHYLANILINE
Accumulators, electric; see BATTERIES,
WET, etc.

D ACCUMULATORS, PRESSURIZED, 22 NA1956 P5 AB.9
PNEUMATIC or HYDRAULIC
(containing nonflammabl e gas)
ACETAL 3 UN1088 Il P5 A7.3
ACETALDEHYDE 3 UN1089 | P3, A3 A7.3
ACETALDEHYDE AMMONIA 9 UN1841 11 P5 A13.13
ACETALDEHYDE OXIME 3 UN2332 11 P5 A7.3
ACETIC ACID, GLACIAL or ACETIC 8 UN2789 Il 3 P5, A3, A6, A12.3

ACID SOLUTION, with more A7,A10

than 80% acid, by mass
ACETIC ACID SOLUTION, with not less 8 UN2790 I P5, A3, A6, A12.3
than 50%, but not more than 80% acid, by A7,A10
mass
ACETIC ACID SOLUTION, with more 8 UN2790 11 P5 A12.3
than10%, but less than 50% acid, by mass
ACETIC ANHYDRIDE 8 UN1715 I 3 P5, A3, A6, A7, A10 Al12.3
Acetic oxide; see ACETIC ANHYDRIDE
Acetoin; see ACETYL METHYL
CARBINOL
ACETONE 3 UN1090 I P5 A7.3
ACETONE CYANOHYDRIN, 6.1 UN1541 | P2, 2, A3, N34 A10.7
STABILIZED
ACETONEOILS 3 UN1091 I P5 A7.3
ACETONITRILE 3 UN1648 I P5 A7.3
Acetyl acetone peroxide with more than 9% FORBIDDEN FORBIDDEN
by mass active oxygen
Acetyl benzoyl peroxide, solid, or with more FORBIDDEN FORBIDDEN
than 40% in solution
ACETYL BROMIDE 8 UN1716 I P5 A12.3
ACETYL CHLORIDE 3 UN1717 Il 8 P5, A3, A6, A7, N34 A7.3
Acetyl cyclohexanesulphonyl peroxide,with FORBIDDEN FORBIDDEN
more than 82% wetted with less than 12%
water
Acetylene dichloride; see
DICHLOROETHYLENE
ACETYLENE, DISSOLVED 2.1 UN1001 P4 A6.10
Acetylene (liquefied) FORBIDDEN FORBIDDEN
Acetylene silver nitrate FORBIDDEN FORBIDDEN
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DESCRIPTION CLASY NUMBER RISK PROVISION
DIV
(@) @ 3 “ ® Q) U] 8

Acetylene tetrabromide; see
TETRABROMOETHANE
Acetylene tetrachloride; see
TETRACHLOROETHANE
ACETYL |IODIDE 8 UN1898 Il P5 A12.3
ACETYL METHYL CARBINOL 3 UN2621 11 P5 A7.3
Acetyl oxide; see ACETIC ANHYDRIDE
Acetyl peroxide, solid or more than 25% in FORBIDDEN FORBIDDEN
solution
Acid butyl phosphate, see BUTYL ACID
PHOSPHATE
Acid, sludge, see Sludge Acid
Acids, liquid, N.O.S;; see CORROSIVE
LIQUIDS, N.O.S.
Acraldehyde, stabilized; see ACROLEIN,
STABILIZED
ACRIDINE 6.1 UN2713 11 P5 A10.6
ACROLEIN DIMER, STABILIZED 3 UN2607 11 P5 A7.3
ACROLEIN, STABILIZED 6.1 UN1092 | 3 PL1 Al10.7
ACRYLAMIDE 6.1 UN2074 11 P5 A10.6
ACRYLIC ACID, STABILIZED 8 UN2218 I 3 P5 A12.3
ACRYLONITRILE, STABILIZED 3 UN1093 | 6.1 P3 A7.3
Activated charcoal; see CARBON,
ACTIVATED
ADHESI VES, containing flammable liquid 3 UN1133 | P3 A7.3

I P5 A7.3

1l P5 A7.3
ADIPONITRILE 6.1 UN2205 11 P5 A105
AEROSOL S, flammable, containing FORBIDDEN FORBIDDEN
substancesin Class 8, Packing Group | or Il
AEROSOL S, flammable, containing FORBIDDEN FORBIDDEN
substancesin Division 6.1, Packing Group |
or 1l (including tear gas devices)
AEROSOL S, flammable, containing toxic FORBIDDEN FORBIDDEN
gas
AEROSOL S, flammable, each not exceeding | 2.1 UN1950 P5 AB.3
1L capacity
AEROSOL S, flammable (each not 21 UN1950 8 P5 AB.3
exceedinglL capacity), containing
substancesin Class8, Packing Group I11
AEROSOL S, flammable (each not 21 UN1950 6.1 P5 AB.3

exceedinglL capacity), containing
substancesin Division6.1, Packing Group |11
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SYMBOL

PROPER SHIPPING NAME/
DESCRIPTION

HAZARD
CLASS
DIV

UN/ID
NUMBER

PG

SUBSIDIARY
RISK

SPECIAL
PROVISION

PACKAGING PARAGRAPH

@

@

(©)]

4

(©)]

(6)

U]

()

AEROSOL S, flammable (each not
exceedinglL capacity), containing
substancesin Division6.1, Packing Group |11
and substancesin Class 8, Packing Group I11

21

UN1950

6.1,8

P5

A6.3

AEROSOL S, flammable,(engine starting
fluid)

21

UN1950

P5

A6.3

AEROSOL S, non-flammable, containing
substancesin Class 8, Packing Group | or |1

FORBIDDEN

FORBIDDEN

AEROSOL S, non-flammable, containing
substancesin Division 6.1, Packing Group |
or |l (other than tear gas devices)

FORBIDDEN

FORBIDDEN

AEROSOL S, non-flammable, containing
toxic gas

FORBIDDEN

FORBIDDEN

AEROSOL S, non-flammable, (each not
exceedinglL capacity)

2.2

UN1950

A6.3

AEROSOL S, non-flammable (each not
exceedinglL capacity), containing
substancesin Class8, Packing Group I11

2.2

UN1950

A6.3

AEROSOL S, non-flammable (each not
exceedinglL capacity), containing
substancesin Division6.1, Packing Group |11

2.2

UN1950

6.1

A6.3

AEROSOL S, non-flammable (each not
exceedinglL capacity), containing
substancesin Division6.1, Packing Group |11
and substancesin Class 8 Packing Group |11

2.2

UN1950

6.1,8

A6.3

AEROSOL S, non-flammable, (tear gas
devices)

2.2

UN1950

6.1

A6.3

AIR BAG INFLATORS, phrotechnic or
AIR BAG MODULES, phrotechnic or
SEAT-BELT PRETENSIONERS
pyrotechnic

UN3268

Al13.14

AIRBAG INFLATORS, COMPRESSED
GASor

AIR BAG MODULES, COMPRESSED
GASor

SEAT-BELT PRETENSIONERS
COMPRESSED GAS

2.2

UN3353

Al13.14

AIR, COMPRESSED

2.2

UN1002

A6.4, A6.6

AIR, REFRIGERATED LIQUID
(cryogenic liquid) pressurized

2.2

UN1003

51

P4

A6.12

AIR, REFRIGERATED LIQUID
(cryogenic liguid) non-pressurized

2.2

UN1003

51

P4

A6.12

Aircraft Engines; see ENGINES,
INTERNAL COMBUSTION
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DESCRIPTION CLASY NUMBER RISK PROVISION
DIV
(@) @ (©) (G (©) (6) @ ()
Aircraft evacuation slides; see L | FE-
SAVING APPLIANCES
AIRCRAFT HYDRAULIC POWER 3 UN3165 | 6.1,8 P3 A7.5
UNIT FUEL TANK (containing a mixture
of anhydrous hydrazine and monomethyl
hydrazine) (M86 fuel)
Aircraft Survival Kits; see LIFE-SAVING
APPLIANCES
* ALCOHOLATESSOLUTION, N.O.S. in 3 UN3274 I 8 P5 A7.3
alcohol
ALCOHOLIC BEVERAGES 3 UN3065 Il P5 A7.3
ALCOHOLS,N.O.S. 3 UN1987 | P3 A7.3
I P5 A7.3
1l P5 A7.3
* ALCOHOLS, FLAMMABLE, TOXIC, 3 UN1986 | 6.1 P3 A7.3
N.O.S. I 6.1 P4 A7.3
1l 6.1 P5 A7.3
ALDEHYDES, N.O.S. 3 UN1989 | P3 A7.3
Il P5 A7.3
* ALDEHYDES, FLAMMABLE, TOXIC, 3 UN1988 | 6.1 P3 A7.3
N.O.S I 6.1 P4 A7.3
1l 6.1 P5 A7.3
ALDOL 6.1 UN2839 I P5 A10.5
D ALDRIN, liquid 6.1 NA2762 I P5 Al10.5
1l P5 A7.3
D ALDRIN, solid 6.1 NA2761 Il P5 A10.6
* ALKALI METAL ALCOHOLATES, 4.2 UN3206 Il 8 P4 A8.4
SELF-HEATING, CORROSIVE, N.O.S. 11 8 P5 A8.4
ALKALI METAL ALLOYS, LIQUID, 43 UN1421 | P3, A2, A3, N34 A8.3
N.O.S
ALKALI METAL AMALGAMS, LIQUID | 43 UN1389 | P3, A2, A3, N34 A8.3
ALKALI METAL AMALGAMS, SOLID 4.3 UN1389 | P3, N40 A84
ALKALI METAL AMIDES 43 UN1390 Il P5, A6, A7, A8, Al9, A8.4
A20
ALKALI METAL DISPERSIONSor 43 UN1391 | P3, A2, A3 A8.3
ALKALINE EARTH METAL
DISPERSIONS
Alkaline corrosive liquids, N.O.S,; see
CAUSTIC ALKALI LIQUIDS, N.O.S.
* ALKALINE EARTH METAL 4.2 UN3205 Il P4 A8.4
ALCOHOLATES, N.O.S 11 P5 A8.4
ALKALINE EARTH METAL ALLOYS, 4.3 UN1393 I P5, A19 A84

N.O.S.
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DESCRIPTION CLASY NUMBER RISK PROVISION
DIV
1) 2 (©)] 4 O] (6 @ (8
ALKALINE EARTH METAL 4.3 UN1392 | P3, A19, N34, N40 A8.4
AMALGAMS
* ALKALOIDS, LIQUID, N.O.S. or 6.1 UN3140 | P3, A4 A10.5
ALKALOID SALTS, LIQUID,N.O.S. Il P5 A10.5
11 P5 A10.5
* ALKALOIDS, SOLID,N.O.S. or 6.1 UN1544 | P5 A10.6
ALKALOID SALTS, SOLID, N.O.S, Il P5 A10.6
POoisonous 11 P5 A10.6
ALKYLSULFONIC ACIDS, LIQUID or 8 UN2584 Il P5 Al12.3
ARYLSULFONIC ACIDS, LIQUID with
more than 5% free sulphuric acid
ALKYLSULFONIC ACIDS, LIQUID or 8 UN2586 11 P5 Al12.3
ARYLSULFONIC ACIDS, LIQUID with
not more than 5% free sulfuric acid
ALKYLSULFONIC ACIDS, SOLID, or 8 UN2583 Il P5 Al2.4
ARYLSULFONIC ACIDS, SOLID, with
mor e than 5% free sulfuric acid
ALKYLSULFONIC ACIDS, SOLID, or 8 UN2585 11 P5 Al2.4
ARYLSULFONIC ACIDS, SOLID, with
not more than 5% free sulfuric acid
ALKYLPHENOLS, LIQUID,N.O.S. 8 UN3145 | P3 Al12.3
(including C2-C12 homologues) Il P5 A12.3
11 P5 A12.3
ALKYLPHENOLS, SOLID,N.O.S. 8 UN2430 | P5 Al2.4
(including C2-C12 homologues) Il P5 Al2.4
11 P5 Al2.4
ALKYLSULFURIC ACIDS 8 UN2571 Il P4 Al12.3
Allethrin; see PESTICIDES, LIQUID,
TOXIC,N.O.S.
ALLYL ACETATE 3 UN2333 1 6.1 P4 A7.3
ALLYL ALCOHOL 6.1 UN1098 [ 3 P2, 2 A10.7
ALLYLAMINE 6.1 UN2334 | 3 P2,2 A10.7
ALLYL BROMIDE 3 UN1099 | 6.1 P3 A7.3
ALLYL CHLORIDE 3 UN1100 [ 6.1 P3 A7.3
ALLYL CHLOROFORMATE 6.1 UN1722 [ 3,8 P2, 2, A3, N41 A10.7
ALLYL ETHYL ETHER 3 UN2335 1 6.1 P4 A7.3
ALLYL FORMATE 3 UN2336 | 6.1 P3 A7.3
ALLYL GLYCIDYL ETHER 3 UN2219 11 P5 A7.3
ALLYL IODIDE 3 UN1723 Il 8 P5, A3, A6, N34 A7.3
ALLYL ISOTHIOCYANATE, 6.1 UN1545 Il 3 P4, A3, A7 A105
STABILIZED
ALLYLTRICHLOROSILANE, 8 UN1724 Il 3 P5, A7, N34 Al12.3
STABILIZED
ALUMINIUM ALKYL HALIDES 4.2 UN3052 | 4.3 P3 A8.6
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DESCRIPTION CLASY NUMBER RISK PROVISION
DIV
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ALUMINIUM ALKYL HYDRIDES 4.2 UN3076 | 4.3 P3 A8.6
ALUMINIUM ALKYLS 4.2 UN3051 | 4.3 P3 A8.6
ALUMINIUM BOROHYDRIDE or 42 UN2870 [ 43 P3 A8.6
ALUMINIUM BOROHYDRIDE IN
DEVICES
ALUMINIUM BROMIDE, ANHYDROUS | 8 UN1725 Il P5 Al124
ALUMINIUM BROMIDE, SOLUTION 8 UN2580 11 P5 A12.3
ALUMINIUM CARBIDE 4.3 UN1394 1 P4, A20, N41 A84
ALUMINIUM CHLORIDE, 8 UN1726 Il P5 Al12.4
ANHYDROUS
ALUMINIUM CHLORIDE, SOLUTION 8 UN2581 11 P5 A12.3
Aluminium dross, wet or hot FORBIDDEN FORBIDDEN
ALUMINIUM FERROSILICON 43 UN1395 Il 6.1 P4, A19 A8.4
POWDER 11 6.1 P5, A19, A20 A8.4
ALUMINIUM HYDRIDE 4.3 UN2463 | P3, A19, N40 A84
Aluminium molten FORBIDDEN FORBIDDEN
ALUMINIUM NITRATE 5.1 UN1438 11 P5, A1, A29 A9.8
Aluminium phosphate solution; see
CORROSIVE LIQUIDS, N.O.S.
ALUMINIUM PHOSPHIDE 4.3 UN1397 | 6.1 P3, A8, A19, N40 A84
ALUMINIUM PHOSPHIDE 6.1 UN3048 | P5, A8 A10.6
PESTICIDES
ALUMINIUM POWDER, COATED 4.1 UN1309 Il P5 A8.4

1l P5 A8.4
ALUMINIUM POWDER, UNCOATED 4.3 UN1396 I P4, A19, A20 P5, A19, A84
1l A20 A8.4

ALUMINIUM SMELTING BY- 4.3 UN3170 I P4 A84
PRODUCTS or ALUMINIUM 1 P5 A8.4
REMELTING BY-PRODUCTS
ALUMINIUM RESINATE 4.1 UN2715 11 P5 A8.4
ALUMINIUM SILICON POWDER, 4.3 UN1398 11 P5, A1, A19 A84
UNCOATED
Amatols; see EXPLOSIVE, BLASTING,
TYPEB

* AMINES, FLAMMABLE, CORROSIVE 3 UN2733 | 8 P3 A7.3
N.O.S. or POLYAMINES, FLAMMABLE, I 8 P4 A7.3
CORROSIVE N.O.S. 11 8 P4 A7.3

* AMINES, LIQUID, CORROSIVE, 8 UN2734 | 3 P3, A3, A6, N34 A12.3
FLAMMABLE N.O.S. or POLYAMINES, P4
LIQUID, CORROSIVE, FLAMMABLE, I 3 Al12.3

N.O.S.
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DESCRIPTION CLASY NUMBER RISK PROVISION
DIV

1) 2 (©)] 4 O] (6 @ (8

* AMINES, LIQUID, CORROSIVE,N.O.S. | 8 UN2735 | P3, A3, A6, N34 Al12.3
or POYLAMINES, LIQUID, P5
CORROSIVE, N.O.S. Il P5 A12.3

111 Al12.3

* AMINES, SOLID, CORROSIVE, N.O.S. 8 UN3259 | P5 Al2.4
or POLYAMINES, SOLID, CORROSIVE 1l P5 Al24
N.O.S. 11 P5 Al2.4
2-AMINO-4, 6-DINITORPHENOL, wetted | 4.1 UN3317 | P5, 23, A8, A19, A20, A8.4
with not less than 20% water by mass N41
2-AMINO-4-CHLOROPHENOL 6.1 UN2673 1 P5 A10.6
2-AMINO-5- 6.1 UN2946 11 P5 A10.5
DIETHYLAMINOPENTANE
2-(2-AMINOETHOXY) ETHANOL 8 UN3055 111 P5 Al12.3
N-AMINOETHYL PIPERAZINE 8 UN2815 111 P5 Al12.3
AMINOPHENOLS (0-; m-; p-) 6.1 UN2512 11 P5 A10.6
AMINOPROPYLDIETHANOLAMINE
see AMINES, etc.
AMINOPYRIDINES (o-; m+; p) 6.1 UN2671 1 P5 A10.6

D AMMONIA, ANHYDROUS 2.2 UN1005 P2, 13 A6.5
AMMONIA SOLUTIONS, relative density | 2.2 UN3318 P2, 13 A6.5
less than 0.880 at 15 degrees C in water,
with more than 50% ammonia
AMMONIA SOLUTIONS, relativedensity | 8 UN2672 11 P5 Al12.3
between 0.880 and 0.957 at 15 degreesC in
water, with more than 10%, but not more
than 35% ammonia
AMMONIA SOLUTIONS, relative density | 2.2 UN2073 P5 A6.4, A6.5
less than 0.880 at 15 degrees C in water,
with more than 35%, but not more than 50%
ammonia
AMMONIUM ARSENATE 6.1 UN1546 1l P5 A10.6
Ammonium azide FORBIDDEN FORBIDDEN
Ammonium Bifluoride, Solid, see
AMMONIUM HYDROGEN
DIFLUORIDE, SOLID
Ammonium Bifluoride, Solution, see
AMMONIUM HYDROGEN
DIFLUORIDE, SOLUTION
Ammonium bromate FORBIDDEN FORBIDDEN
Ammonium chlorate FORBIDDEN FORBIDDEN
AMMONIUM DICHROMATE 5.1 UN1439 1l P5 A9.8
AMMONIUM DINITRO-O- 6.1 UN1843 1 P5 A10.6
CRESOLATE
AMMONIUM FLUORIDE 6.1 UN2505 11 P5 A10.6
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AMMONIUM FLUOROSILICATE

6.l

UN2854

P5

A10.6

Ammonium fulminate

FORBIDDEN

FORBIDDEN

Ammonium hydrate; see AMMONIA
SOLUTIONS, etc.

AMMONIUM
HYDROGENDIFLUORIDE, SOLID

UN1727

P5, N34

Al2.4

AMMONIUM
HYDROGENDIFLUORIDE, SOLUTION

UN2817

6.1

P4, N34
P5

Al12.3
Al12.3

AMMONIUM HYDROGEN SULPHATE

UN2506

P5

Al2.4

Ammonium hydroxide; sce AMM ONIA
SOLUTIONS, etc

AMMONIUM METAVANADATE

6.1

UN2859

P5

A10.6

AMMONIUM NITRATE FERTILIZERS

5.1

NA2072

P5,7

A9.8

AMMONIUM NITRATE FERTILIZER,;
which is more liable to explode than
ammonium nitrate with 0.2 combustible
substances, including any organic substance
calculated as carbon, to the exclusion of any
other added substance

FORBIDDEN

FORBIDDEN

AMMONIUM NITRATE FERTILIZERS;
uniform nonsegregating mixtures of
ammonium nitrate/ammonium sulfate, with
mor e than 45%, but not more than 70%
ammonium nitrate and not more than 0.4% of
total combustible material

51

UN2069

P5, Al, A29

A9.8

AMMONIUM NITRATE FERTILIZER,;
uniform non-segregating mixtures of
nitrogen/phosphate or nitrogen/potash types
or complete fertilizers of
nitrogen/phosphate/potash type,with not
more than 70% ammonium nitrate and not
more than 0.4% total added combustible
material or with not more than 45%
ammonium nitrate with unrestricted
combustible material

UN2071

A13.3
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AMMONIUM NITRATE FERTILIZERS;
uniform nonsegregating mixtures of
ammonium nitrate with added matter which
isinorganic and chemically inert towards
ammonium nitrate, with not less than 90%
ammonium nitrate and not more than 0.2%
combustible material (including organic
material calculated as carbon), or with more
than 70%, but less than 90% ammonium
nitrate and not more than 0.4% total
combustible material

51

UN2067

P5

A9.8

AMMONIUM NITRATE mixed fertilizers

5.1

NA2069

A9.8

AMMONIUM NITRATE-FUEL OIL
MIXTURE (containing only prilled
Ammonium Nitrate and fuel oil)

15D

NA0331

P4

A5.14

AMMONIUM NITRATE, LIQUID (hot
concentrated solution )

FORBIDDEN

FORBIDDEN

AMMONIUM NITRATE, with more than
0.2% combustible substances, including any
organic substance calculated as carbon to
the exclusion of any other added substance

11D

UN0222

P4, A69

A5.10

AMMONIUM NITRATE, with not more
than 0.2% of combustible substances,
including any organic substance calculated
as carbon, to the exclusion of any other
added substance

51

UN1942

P5, A1, A29

A9.8

Ammonium nitrite

FORBIDDEN

FORBIDDEN

AMMONIUM PERCHLORATE

1.1D

UNO0402

P4, 107

A5.10

AMMONIUM PERCHLORATE

5.1

UN1442

P5, 107, A9

A9.8

Ammonium Permanganate

FORBIDDEN

FORBIDDEN

AMMONIUM PERSULPHATE

5.1

UN1444

PS5, Al, A29

A9.8

AMMONIUM PICRATE, dry or wetted
with less than 10% water, by mass

11D

UNO0004

P4

A5.9

AMMONIUM PICRATE, WETTED with
not less than 10% water, by mass

4.1

UN1310

P4, 23, A2, N41

A8.4

AMMONIUM POLYSULPHIDE,
SOLUTION

UN2818

6.1
6.1

Al12.3
Al12.3

AMMONIUM POLYVANADATE

6.1

UN2861

P4
P5
P5

A10.6

Ammonium silicofluoride; see
AMMONIUM FLUOROSILICATE

AMMONIUM SULPHIDE SOLUTION

UN2683

6.1,3

P4

Al12.3

Ammunition, blank; see CARTRIDGES
FOR WEAPONS, BLANK
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Ammunition, fixed, semi-fixed or separate
loading; see CARTRIDGES FOR
WEAPONS, etc.

AMMUNITION, ILLUMINATING, with
or without burster, expelling charge or
propelling charge

1.2G

UNO0171

P4

A5.15

AMMUNITION, ILLUMINATING, with
or without burster, expelling charge or
propelling charge

1.3G

UN0254

P4

A5.15

AMMUNITION, ILLUMINATING, with
or without burster, expelling charge or
propelling charge

1.4G

UNO0297

A5.15

AMMUNITION, INCENDIARY liquid or
gel, with burster, expelling charge or
propelling charge

1.3]

UNO0247

A5.15

Ammunition, incendiary (water-activated
contrivances) with burster, expelling charge
or propelling charge; see
CONTRIVANCES, WATER-
ACTIVATED, etc.

AMMUNITION, INCENDIARY, WHITE
PHOSPHOROUS, with burster expelling
charge or propelling charge

1.2H

UN0243

A5.15

AMMUNITION, INCENDIARY, WHITE
PHOSPHOROUS, with burster expelling
charge or propelling charge

1.3H

UNO0244

A5.15

AMMUNITION, INCENDIARY, with or
without burster, expelling charge, or
propelling charge

1.2G

UNO009

P4

A5.15

AMMUNITION, INCENDIARY, with or
without burster, expelling charge, or
propelling charge

1.3G

UNO0010

P4

A5.15

AMMUNITION, INCENDIARY, with or
without burster, expelling charge, or
propelling charge

1.4G

UNO0300

A5.15

AMMUNITION, PRACTICE

1.4G

UNO0362

A5.15

AMMUNITION, PRACTICE

1.3G

UNO0488

P4

A5.15

AMMUNITION, PROOF

1.4G

UNO0363

A5.15

Ammunition, SA (small arms); see
CARTRIDGES FOR WEAPONS, etc.

Ammunition, smoke (water -activated
contrivances), white phosphorus, with
burster, expelling charge or propelling
charge; see CONTRIVANCES, WATER-
ACTIVATED, etc.
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Ammunition, smoke (water-activated
contrivances), without white phosphorus or
phosphides, with burster, expelling charge or
propelling charge; see CONTRIVANCES,
WATER-ACTIVATED, etc.

AMMUNITION, SMOKE, WHITE
PHOSPHORUS, with burster, expelling
charge, or propelling charge

1.3H

UNO0246

A5.15

AMMUNITION, SMOKE, WHITE
PHOSPHORUS, with burster, expelling
charge, or propelling charge

1.2H

UNO0245

A5.15

AMMUNITION, SMOKE, with or without
burster, expelling charge or propelling
charge

1.3G

UNO0016

P4

A5.15

AMMUNITION, SMOKE, with or without
burster, expelling charge or propelling
charge

1.4G

UNO0303

A5.15

AMMUNITION, SMOKE, with or without
burster, expelling charge or propelling
charge

1.2G

UNO0015

P4

A5.15

Ammunition, sporting; see CARTRIDGES
FOR WEAPONS, etc. (UN0012,UN0328,
UNO0339)

AMMUNITION, TEAR-PRODUCING,
NONEXPL OSI VE, without burster or
expelling charge, nonfuzed

6.1

UN2017

P4

A10.6

AMMUNITION, TEAR-PRODUCING,
with burster expelling charge or propelling
charge

1.2G

UNO0018

8,6.1

P4

A5.15

AMMUNITION, TEAR-PRODUCING,
with burster expelling charge or propelling
charge

1.3G

UNO0019

8,6.1

P4

A5.15

AMMUNITION, TEAR-PRODUCING,
with burster expelling charge or propelling
charge

1.4G

UNO0301

8,6.1

A5.15

AMMUNITION, TOXIC, NON-
EXPLOSIVE, without burster or expelling
charge, nonfuzed

6.1

UN2016

A10.6

Ammunition, toxic (water-activated
contrivances), with burster, expelling charge
or propelling charge; see
CONTRIVANCES, WATER-
ACTIVATED, etc.

AMMUNITION, TOXIC, with burster,
expelling charge, or propelling charge

1.2K

UNO0020

6.1

A5.6
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