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Disclaimer

In furnishing this information, Myers Container Corporation does not make any warranty or
representation, either expressed or implied, with respect to completeness of the information
contained in this presentation; nor does Myers Container Corporation assume any liability
of any kind whatsoever resulting from the use of or reliance upon any information,
procedure, conclusion, or opinion contained in this presentation.

Myers Container Corporation assumes no responsibility for maintaining the data contained
herein on a current basis or for notification of changes, additions or terminations.

Contact the Department of Transportation for formal interpretations of the Hazardous

Material Regulations.

Myers Container Corporation
5801 Christie Avenue - Suite 255
Emeryville, CA 94608-1928

Phone: 1-800-40MYERS
Fax: (510) 271-6215

© Myers Container Corporation 2002

Page 2



Eﬂyers Container

1-800-40MY ERS — www.myerscontainer.com

|. PERFORMANCE ORIENTED PACKAGING

9/16/2002

BACKGROUND

For over forty years, the Department of Transportation used a specification based
regulations system that had become routine for packagers of hazardous materials. Terms
such as DOT 17H and DOT 17E indicated to manufacturers how to construct and test a
container.

As the world moves toward a global economy, barriers to free trade are being eliminated.
The Performance-Oriented Packaging standards embodied in the DOT’s Hazardous
Material Regulations (HMR) are based on an international system developed in the United
Nations with the purpose to promote harmonization in hazardous materials regulations
worldwide, thereby reducing obstacles to the free flow of commerce. Countries that operate
under this international system are not obligated to, but attempt to, adopt these standard
into their national regulations with as little change as possible. Yet, differences among
nations do exist and must be monitored.

All phases of hazardous materials shipment are subject to change. This includes:
packaging specification, placarding, labeling, manifesting and employee training.

UN RECOMMENDATIONS ON THE TRANSPORT OF DANGEROUS GOODS “ ORANGE

BOOK”

Developed by the Committee of Experts on the Transport of Dangerous Goods under the
authority of the UN’s Economic and Social Council, the UN Recommendations are the
basis for the U.S. regulations on the transport of hazardous materials by air, ocean vessel,
rail, road carrier or intermodal. The Recommendations, authorized in 1957, are revised
every two years and are presently formatted as Model Regulations.

HAZARDOUS METERIALS TRANSPORTATION ACT OF 1974
The legislative authority for the U.S. Department of Transportation in the area of hazardous materials
regulations. It is usually reauthorized every three years.

TITLE 49, PARTS 100-199, CODE OF FEDERAL REGULATIONS

The body of regulations administered by the Research and Special Programs Administration of the
DOT. The Hazardous Materials Regulations are found in Parts 171 — 180. Part 171 is general
information, Part 172 is the hazardous materials tables and communications regulations, Part 173
general requirements for shippers and packagings, and Part 178 packaging specifications. Title 49
is revised every October 1.

© Myers Container Corporation 2002 Page 3
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HM-181

On December 19, 1990 the United States published its final rule in Docket No. HM-181
which adopted UN standards for the packaging a shipping of hazardous materials developed
by the UN Committee of Experts in the sixth revision of the UN Orange Book. For the most
part, the UN Orange Book recommendations were accepted by the DOT. Several
significant changes did appear in the US DOT version due to practices that applied
specifically to the United States (i.e. minimum steel thickness requirements, reconditioning
provisions, etc.). Certain thickness marking requirements were phased out by HM-215A.

HM-215A

On December 29, 1994 the DOT published its final rule in Docket No. HM-215A, which
updated the HM-181 final rule to reflect changes made in the Seventh and Eighth Revised
Editions of the UN Orange Book. On May 18, 1995, editorial corrections were made to HM-
215A. Provisions for this rule were effective October 1, 1996.

HM-215B AND HM-181H

On May 6, 1997, and September 26, 1996, DOT issued final rules for Dockets HM-215B and HM-
181H, respectively. For steel drum users, these primarily affected provisions on salvage drums,
minimum thickness, certain transitional provisions, and design type variations. These provisions are
included herein.
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EVOLUTION OF PERFORMANCE ORIENTED PACKAGING

United Nation Countries

(i.e. France, Belgium, United
United Kingdom, Germany,

UN Committee of Experts
UN Orange Book

Meet in Geneva every 2 vears

HM-181 UN Member
Adopt
Regulations
CFR 49 §100-178 ICAOQ, IMO,
DOT Regulations RID/ADR

HM-215A, 215B, 181H
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TRANSITION DATES 8171.14

OCTOBER 1, 1993

Packagers and shippers of hazardous materials must use the new shipping papers,
labeling, emergency response, training and documentation as outlined in 49 CFR 8171 et
al. New packaging requirements for Poisonous Inhalation Hazard (PIH) materials.

OCTOBER 1, 1994

New placarding requirements. DOT specification drums can no longer be manufactured.
This includes:

DOT-17E
DOT-17C
DOT-17H
DOT-37A
DOT-37M
DOT-5B

DOT-6D

JANUARY 1, 1995
Voluntary Compliance with HM-215A

OCTOBER 1, 1996

Mandatory compliance for provisions accepted in HM-215A

Hazardous materials packaged after October 1, 1991 may no longer be shipped in DOT
specification drums. (Products packaged prior to October 1, 1991 may be shipped until
October 1, 2001.)

OCTOBER 1, 1999

(Products packaged prior to October 1, 1991 may be shipped until October 1, 2001.) Hazardous
materials packaged in DOT specification drums prior to 10/01/96 and never emptied and refilled after
that date may no longer be shipped.
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OLD SYSTEM - SPECIFICATION BASED PACKAGING
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PERFORMANCE ORIENTED PACKAGING

The new hazardous materials regulations are based on performance oriented packaging. A
container can be manufactured in any fashion as long as the resulting package
successfully conforms to the test provisions located in §178.600.

) 1A1/Y1.8/300/00

The following items are not specified under the regulations:

Capacity

Steel thickness

Height or diameter requirement
Closures

9/16/2002 © Myers Container Corporation 2002 Page 9
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MAJOR CHANGES

SHIPPING PAPERS 8§172.200

MARKINGS 8172.300

LABELING 8172.400

PLACARDING 8§172.500

EMERGENCY RESPONSE 8172.600

TRAINING 8172.700

SHIPPER'S RESPONSIBILITIES §173.00
MANUFACTURER'S RESPONSIBILITIES 8178.00
HAZMAT DEFINITIONS 8171.8

HAZMAT TABLE 8172.101

FLAMMABLE

3
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HAZARD CLASSIFICATION CODES
Classification codes replace word descriptions for product categories. For example,

Flammable Liquids are now referred to as Class 3 products. Class 9 is used to describe

most ORM-E (other regulated materials).

Description Hazard Code Reference
Explosives Class 1 §173.50
Flammable Gases Class 2, Division 2.1 8§173.115
Nonflammable Gases Class 2, Division 2.2 8§173.115
Poisonous Gases Class 2, Division 2.3 8173.115
Flammable Liquids Class 3 §173.120
Flammable Solids Class 4, Division 4.1 8173.124
Spontaneously Combustible Class 4, Division 4.2 §173.124
Dangerous-When-Wet Class 4, Division 4.3 §173.124
Oxidizers Class 5, Division 5.1 8173.127
Organic Peroxides Class 5, Division 5.2 §173.127
Poisons Class 6, Division 6.1 §173.132
Infectious Substances Class 6, Division 6.2 8173.132
Radioactive Class 7 8173.403
Corrosive Class 8 8173.136
Misc. Hazards (hazardous waste) Class 9 §173.140

ADDITIONAL REGULATED PRODUCTS

Some products that previously were considered non-hazardous are now regulated under the
new regulations. The flash point has been changed to include products that previously were

exempt. It is the responsibility of the packager/shipper to evaluate each lading to

determine the correct packaging.

Class 3

§173.120

Flammable Liquids

New Regulated
Flash Point

32 °F
0°C

100 °F
378 °C

141 °F
60.5 °C

* A flammable liquid with a flashpoint at or above 38°C (100°F) that does not meet the
definition of any other hazard class may be reclassified as a combustible liquid.
Combustible liquids are those with a flash point above 141°F.

9/16/2002
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DEDICATED REUSE 8§173.28
Drums must be inspected, leakproofness tested and marked prior to reuse even if they are
filled with the same product.

Dedicated

Reuse

&

i

HAZMAT EMPLOYEE TRAINING 8172.700

A Hazmat employee is any person who in the course of their employment directly affects
hazardous materials transportation safety. Hazmat employees must receive specific
training. Topics include: Hazardous materials handling, emergency response, self-
protection, accident prevention, etc. Documented training and testing must have been
completed by October 1, 1993 and every three years thereafter. A hazmat employee must
be trained within 90 days of starting a new hazardous materials function.

« Hazardous Awareness Training
e Function Specific Training

» Safety Training

* OSHA or EPA Training

*Testing & Documentation

' [ B
.|
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RECONDITIONING REQUIREMENTS FOR HAZARDOUS MATERIALS 8173.28
Under HM-181H, drums with a capacity greater than 100 liters (26.5 gallons) may only be
reused after proper reconditioning if the steel thickness is a minimum of .92 mm (0.0362
inch). Drums constructed before January 1, 1997 with a minimum of 0.82 mm (0.0323 inch)
body and 1.09 mm (0.0429 inch) heads and bottoms may be reused. Drums constructed
after January 1, 1997 and intended for reuse must have a minimum of 0.82 mm (0.0323
inch) body and 1.11 mm (0.0437 inch) heads and bottoms.

Salvage Drum Testing §173.3
Two types of salvage drums for hazardous materials are allowed:

Q) 1A2 drum tested and marked for Packing Group IlI or higher for liquids or solids and
a leakproofness test of 20 kPa(3psi).

2) A 1A2 drum marked “T” in accordance with the UN Recommendations. According
to Chapter 6.1 of the UN Orange Book, salvage drums marked “T” shall be tested
as Packing Group Il packagings for solids where water is the test substance filled
to not less than 98% of maximum capacity, and the drums must pass a
leakproofness test of 30 kPa.

Myers Container Corporation can produce steel drums to the minimum steel thickness allowed for
reconditioning and for reuse with Hazardous Materials. This provides the emptier with the greatest
value when sending empty drums to a reconditioner. Myers will emboss drums meeting the
1.11/.82/1.11mm thickness as a nominal marking of 1.2/.9/1.2mm as required by the D.O.T. (see
Appendix 1).

© Myers Container Corporation 2002 Page 13



Eﬂyers Container

1-800-40MY ERS — www.myerscontainer.com

9/16/2002

DEFINITIONS §171.8

NON-BULK PACKAGING
Maximum capacity of 450 L (119 gallons) or less for liquids.
Maximum net mass of 400 kg (882 pounds) or less for solids.

BULK PACKAGING
Maximum capacity greater than 450 L (119 gallons) for liquids.
Maximum net mass greater than 400 kg (882 pounds) for solids.

COMPOSITE PACKAGING

A packaging consisting of an outer packaging and an 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 is filled, stored, shipped and emptied as
such.

GROSS MASs
The weight of a packaging plus the weight of the contents.

HAZARD CLASS
The category of hazard assigned to a hazardous material under the definition criteria of Part
173 and the provisions of the hazardous material Table §172.101.

HAZARDOUS MATERIAL

A substance or material, including a hazardous substance, which has been determined by
the Secretary of Transportation to be capable of posing an unreasonable risk to health,
safety, and property when transported in commerce.

HAZMAT EMPLOYEE
A person who is employed by a hazmat employer and who in the course of employment
directly affects hazardous materials transportation safety.

LIQuID

A material that has a vertical flow of over 2 inches (50 mm) within a three minute period, or
a material having one gram or more liquid separation, when determined in accordance with
the procedures specified in ASTM D 4359.

PACKING GROUP §172.101

Packing Group Degree of Danger Marking
Packing Group | Great X
Packing Group I Medium Y
Packing Group Minor Z

© Myers Container Corporation 2002 Page 14
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DEFINITIONS CON'T

FLASH POINT
The minimum temperature at which a substance gives off flammable vapors which, in
contact with sparks or flame, will ignite (8173.121).

REGULATORY AGENCIES

DOT U. S. Department of Transportation
IAEA International Atomic Energy Agency
IATA  International Air Transport Association
ICAO International Civil Aviation Organization
IMO International Maritime Organization

9/16/2002 © Myers Container Corporation 2002 Page 15
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REFERENCE 8171.9

METRIC CONVERSIONS

1 kilogram (K@).....ccovvvvvenveeiiinnninnnnn. = 2.204622 pounds
1 millimeter (MM).....coooeevviiiiinnnnen. = 0.03937008 inches
LI Meter oo = 39.37008 inches

1 kiloPascal (KPa) ...........cccevvvennnnnn. = 0.1450377 PSI

N 1= PP = 0.2641720 gallons

SPECIFIC GRAVITY (RELATIVE DENSITY)
The ratio of the density of a substance to the density of water. The specific gravity of water
is 1.0.

VAPOR PRESSURE
The pressure exerted by a vapor that is in equilibrium with its solid or liquid form.

CODE OF FEDERAL REGULATIONS (CFR 49 100-199)

U.S. Government Printing Office
Superintendent of Documents
Mail Stop: SSOP

Washington, D.C. 20402-9328
Telephone: 202-512-0133

Labelmaster
800-621-5808

DEPARTMENT OF TRANSPORTATION

Office of Hazardous Materials Standards
Research and Special Programs Administration
U.S. Department of Transportation

400 Seventh Street, SW

Washington, D.C. 20590

AMERICAN NATIONAL STANDARDS INSTITUTE

11 West 42nd Street
New York, NY 10036

9/16/2002 © Myers Container Corporation 2002 Page 16
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ll. MARKINGS

DRUM MARKINGS §178.503

The marks must contain the information outlined in Section 178.503 and the inch
equivalents of the minimum thicknesses in millimeters listed in table of Section 173.28 are
found by dividing the number of millimeters by 25.4. Disregard the inch equivalents shown
in parentheses; these are not accurate conversions.

1) NON-BULK STEEL CONTAINERS UP TO 30 KG GROSS MASS

A) Single Trip Containers Only --
- Mark may be durable or permanent but must be “readily visible”. The marking cannot be
applied to only a removable cover.

- The mark must include the country of manufacture and the manufacturer's symbol or
name and address.

B) Intended For Reuse Or Reconditioning --

- If applying only one mark, it must be permanent and have the country of manufacture and
manufacturer's symbol or name and address. This permanent mark may be applied on the top,
side or bottom. However, the marking cannot be applied to only a removable cover.

9/16/2002 © Myers Container Corporation 2002 Page 17
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2) NON-BULK STEEL CONTAINERS ABOVE 30 KG. BUT LESS THAN 100
LITERS

A) Single-Trip Containers --
- Durable or permanent mark must be on the top or the side of the container, whether you mark the
bottom or not. However, the marking cannot be applied to only a removable head.

- All marks must include the country of manufacture and the manufacturer's symbol or name and
address.

B) Intended For Reuse Or Reconditioning --

- If applying only one mark, it must be permanent and have the country of manufacture and the
manufacturer’s symbol or name and address. This permanent mark must be applied on the top or
side. However, the marking cannot be applied to only a removable head.

- If a durable mark is applied on top or side, then the permanent mark on the bottom need not have
the country of manufacture and the manufacturing symbol.

- Nominal thickness mark is required as part of the permanent and durable marks. If the head or
the bottom is thinner than the body, then all three nominal thickness marks are required.

Nominal thickness requirement for reuse or reconditioning is 0.7mm (0.63mm minimum) for
containers up to and including 20 liters, from 20 to 40 liters the nominal thickness requirement is
0.8mm (0.73mm minimum), from 40 to 100 liters the nominal thickness requirement is 1.0mm
(0.92mm minimum). Also, drums with a minimum head and bottom thickness of 1.11mm and body
thickness of 0.82mm are allowed.

© Myers Container Corporation 2002 Page 18
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9/16/2002

3) NON-BULK STEEL CONTAINERS ABOVE 100 LITERS

A) Single-Trip Containers --

- Durable mark must be on the top or the side of the container. It must include the country of
manufacture and the manufacturer’'s symbol but need not have the thickness mark. However, the
marking cannot be applied to only a removable head.

- Permanent mark must be on the bottom. The country of manufacture and the manufacturer’s
symbol need not be part of the permanent mark. The thickness mark must be included.

- Nominal thickness mark showing the thickness of the body is required. If the head or the bottom
is thinner than the body, then all three nominal thickness marks are required (top head/body/bottom
head).

B) Intended For Reuse Or Reconditioning --
- Same as above.

Nominal thickness requirement for reuse or reconditioning is 1.0mm (0.92mm minimum). For
containers over 220 liters, the nominal thickness requirement is 1.9mm (1.77mm minimum). Also,
drums with a minimum head and bottom thickness of 1.11mm and body thickness of 0.82mm are
allowed.

© Myers Container Corporation 2002 Page 19
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SAMPLE PERMANENT MARKING — TIGHTHEAD-NEW DRUM

Packing Group
Level Tested

Tight Specifi '
pecific  pygrostatic  Year of
2N StTeI H7ad Gravity P?/essure kPa Manufacture

| |
1A1/Y1.8/300/02
1.2/.9/1.2—

(Head/Body/Bottom)

Liter
208— &
(opitonal)

(For embossed metal drums, the letters “UN” may be applied in place of the
United Nations symbol. Letter height must be a minimum of 12mm for
Containers over 30 liters, or 6mm for containers under 30 liters.)

SAMPLE DURABLE MARKING- TIGHTHEAD- NEW DRUM

Packing Group
Level Tested

Tight e )
Drum Hgad g?:\?iltf)llc Hydrostatic Year of

\ TteEI | | Pressure kPa Manufacture

R
1A1/Y1.8/300/02

L|JSA/XX\XX

SO_UUW of Manufacturer's
rgin Identification

9/16/2002 © Myers Container Corporation 2002
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SAMPLE PERMANENT MARKING- OPENHEAD LIQUID- NEW DRUM

Packing Group
Level Tested

Open
Drum Head

\ B
1A2/Y1.2/100/02
1.1

208 — &
Capacity
(opitonal)

Specific  pygrostatic  Year of
Gravity  pressure kPa Manufacture

(For embossed metal drums, the letters “UN” may be applied in place of the
United Nations symbol. Letter height must be a minimum of 12mm for
Containers over 30 liters, or 6mm for containers under 30 liters.)

SAMPLE PERMANENT MARKING- OPENHEAD SOLID-NEW DRUM

Packing Group
Level Tested

Open Maximum Year of
Drum Head Gross Mass  Solid Manufacture

A R e R
1A2/X425/S/02

Nominal Steel
—— Thickness
u (Head/Body/Bottom)

9/16/2002 © Myers Container Corporation 2002
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SAMPLE PERMANENT MARKING — TIGHTHEAD-RECONDITIONED DRUM

Packing Group
Level Tested

Tight "
Drum Hgad Specific Hydrostatic Year of

\ StTeI / Gravity pressTe kPa Manl|Jfacture
1A1/Y1.8/300/02

Nominal Steel
1.2/.9/1.2— &
" n " Millimeters

(Head/Body/Bottom)

Liter
208 — s
(opitonal)

(For embossed metal drums, the letters “UN” may be applied in place of the
United Nations symbol. Letter height must be a minimum of 12mm for
Containers over 30 liters, or 6mm for containers under 30 liters.)

SAMPLE DURABLE MARKING- TIGHTHEAD- RECONDITIONED DRUM

Packing Group
Level Tested

Drum nggé Specific  pygrostatic  Year of
\ Steel | Gravity  pressyre kPa Manufacture

N
1A1/Y1.8/300/02
U|SA/X)\(XX/R L _

L Leakp!

Country of Reconditioner's Reconditioned

Origin Ildentification

9/16/2002 © Myers Container Corporation 2002 Page 22
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lll. PACKAGE SELECTION

9/16/2002

RESPONSIBILITY § 173.22

It is the responsibility of the packager/shipper, not the container manufacturer, to determine
the proper package specification for each lading. The shipper determines that the drum is
authorized, assembled and marked for packaging. The shipper may request a certificate of
compliance from the manufacturer to demonstrate that each container conforms with the
performance testing provisions in §178.600.

Since the test for the old specification testing and the new performance standard testing
are not the same, it is necessary to perform complete testing for each marking appearing
on the container. Some container specifications that have been used for years may
become obsolete under the new performance standard testing requirements. There is no
conversion chart to look up the equivalent UN marking for a DOT-17E.

ASSEMBLY NOTIFICATION 8178.601(B) & 8178.2 (C)

It is the shipper's responsibility to assemble the container for shipment in accordance with
the manufacturer's instructions.

Please see our website for complete information or refer to the Appendix herein entitled
“UN Drum Assembly Instructions”.

© Myers Container Corporation 2002
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PACKAGE SELECTION

To order UN marked packaging, purchasers of steel drums must supply the following
information to their drum manufacturer found in the Hazardous Material Table (§172.101)

* PACKING GROUP §172.101

Packing Group Marking
Packing Group | X
Packing Group I Y
Packing Group llI Z

* SPECIFIC GRAVITY (LIQUIDS ONLY) §178.503 (A)(4)(1)

Relative density of the material, rounded up to the first decimal.

* NET MASS (SoLIDs ONLY) 8178.503 (A)(4)(ir)

The total weight, in kilograms, of the material placed in the drum. Drum must be marked

with the maximum gross mass.

* HYDROSTATIC PRESSURE TEST (LIQUIDS ONLY) 8§173.24(A)
The pressure in kiloPascals (kPa) that the packaging must be capable of withstanding,
which relates to the vapor pressure of the lading at certain reference temperatures.

Packing Group
Level Tested

Tight

Drum Head
Steel T

\ |
1A1/Y1.8/300/02

Specific  yygrostatic  Year of

Gravity  pressure kPa Manufacture

Packing Group

Level Tested
B Speg Maximum of
rum e Gross Mass  Solid Manufacture
Steel (kg)

1A2/X455/S/02

© Myers Container Corporation 2002
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9/16/2002

SINGLE PRODUCT CHARACTERISTICS §172.101
To determine packaging requirements for pure products, such as acetone, reference the
Hazardous Material Table located in the Code of Federal Regulations.

MULTIPLE PRODUCT CHARACTERISTICS §173.2A

To determine packaging requirements for a mixture of chemicals (i.e. formulations,
hazardous waste, etc.) reference the Precedence of Hazard Table. Laboratory testing must
be performed to determine the characteristics of the formulation. In some cases, animal
testing may be necessary.

Packagers should contact their suppliers or trade associations for assistance in
determining the proper packaging requirements.

© Myers Container Corporation 2002
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UN PERFORMANCE ORIENTED PACKAGING SPECIFICATION SHEET

Product Name

Classification
Items 1 through 5 below are from the CFR 49 172.101 Hazardous Materials Table

1. Hazardous materials description
and proper shipping name
(Column 2)

2. Hazardous class/division
(Column 3)

3. UN Identification Number
(Column 4)

4, Packing Group (I,I1,11)
(Column 5)

5. Special Provisions
(Column 7)

Container Testing/Marking Data

Material Consistency (check one)
Specific Gravity Liquid Solid
See ASTM D4359-90

(Solids Only) (Liquids Only)
Net weight in Kilograms Product Vapor Pressure kPa @ 55 C

Type of Container

Openhead Tighthead Capacity US Gallons

Fittings required

UN MARKING:

9/16/2002 © Myers Container Corporation 2002 Page 26
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V. TESTING §178.600

It is the responsibility of the container manufacturer to perform and document design

9/16/2002

qualification testing, periodic retesting and production testing in accordance with Subpart M

- Testing of Non-Bulk Packagings and Packagers. Each manufacturer must certify the
packaging is capable of passing the prescribed tests (8178.601(b)). All records are to be
kept at each location where the packaging is manufactured and at each location where

design qualification tests are conducted for as long as the packaging is produced and for at

least two years thereafter. All records must be made available to the Department of
Transportation upon inspection.

Each container must be manufactured and assembled so as to be capable of successfully
passing the prescribed tests. The DOT secures containers randomly to determine
compliance.

Container manufacturers may use a DOT approved third party testing facility to perform the
design qualification and the periodic retests.

DESIGN TYPE 8§178.601(C)(4)

This is the description that represents each unique container.

For steel drums with a capacity greater than 50 L (13 Gallons), a change in any one of the
following design elements constitutes a different drum design type requiring full design
qualification testing [§178.601(g)(8)]:

)
)
©)

4)
®)
(6)
@)
®)

)
(10)

the packaging type and category, i.e. 1Al or 1A2;

the style, i.e. straight-sided or tapered;

the rated capacity and outside dimensions (except if the change is 25% or less
than the original type);

the physical state for which the packaging was originally approved, e.g. for solids
or liquids;

an increase in the marked level of performance (i.e. to a higher packaging group,
hydrostatic test pressure and specific gravity);

type of side seam welding;

type of steel;

an increase of greater than 10% or any decrease in steel thickness of the head,
body or bottom;

end seam type, e.g. triple or double seam;

a reduction in the number of rolling hoops which equal or exceed the diameter over
the chimes;

© Myers Container Corporation 2002
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(11) the location, type or size, and material of closures (other than the cover of UN 1A2
drums); and

(12) for UN 1A2 drums:

@)
(b)
(c)

(@)

gasket material or properties affecting the performance of the gasket;
configuration or dimensions of the gasket;

closure ring style including bolt size (e.g. square or round back, 0.625"
bolt); and

closure ring thickness.

The design qualification test is applicable for containers shorter than the original design as
long as all other construction is identical. For example, a certification for a 208 liter (55
gallon) drum is valid for a 197 liter (52 gallon) drum made on the same diameter. §178.601

©A)WV).

DESIGN QUALIFICATION TESTING 8178.601 (C) (1)

To determine the capabilities of a container, design qualification testing is performed on the
initial design type. No UN marking may appear on the container.

. Drop Test

. Stack Test

. Hydrostatic Test

. Leakproofness Test (closures in place)
. Vibration Standard *

(*8178.608 states that each packaging must be capable of
withstanding the vibration test procedure.)

PERIODIC RETESTING 8178.601 (C) (2)

To ensure integrity of the design qualification test results, periodic retesting is performed on
an annual basis. Each container must be embossed with the UN marking to which it is

being tested.

. Drop Test

. Stack Test

. Hydrostatic Test

. Leakproofness Test (closures in place)

© Myers Container Corporation 2002
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PRODUCTION TESTING 8178.601 (C) (3)

Must be performed on every container produced.

. Leakproofness Testing
. Chime Cut Retains* (each design change)

(*Required only if the solution over partial seams test
method is used. Part 178 Appendix B, Option 4.)
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DRoP TEST 8178.603

TUM [

Design Qualification and Periodic Retest

The drop test for containers to contain liquids is a vented drop, i.e. the plugs must be vented after
dropping the drum to equalize the internal and external pressures. The container must be at least
98 percent full with liquid and dropped from the height determined by the packing group designation.

The drop test for containers to contain solids must be filled to at least 95 percent capacity with a
material having physical properties (grain, size, viscosity) similar to the intended lading. Drop
height is determined by the packing group designation.

The container is to be dropped using the orientation most likely to result in failure.

Drop Heights

Packing Group Solids/Liquids Liquids (SG > 1.2)

Packing Group | 1.8 m (5.9 feet) SG x 1.5 m (4.9 feet)
Packing Group I 1.2 m (3.9 feet) SG x 1.0 m (3.3 feet)
Packing Group I .8 m (2.6 feet) SG x .67 m (2.2 feet)

Criteria for Passing
There is no leakage of the filling substance from the drum.
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LEAKPROOFNESS TEST §178.604

Design Qualification and Periodic Retest

Containers must be tested with closures in place. Once filled with the pressure listed below,
containers must be restrained under water for a minimum of five (5) minutes time to pressurize the
interior of the packaging and determine if there is any air leakage from the container. Alternative
methods outlined in Appendix B to Part 178 are also authorized.

Test Pressures

Packing Group

Manufacturing

Reconditioning

Packing Group |
Packing Group Il
Packing Group IlI

30 kPa (4 PSI)
20 kPa (3 PSI)
20 kPa (3 PSI)

48 kPa (7 PSI)
20 kPa (3 PSI)
20 kPa (3 PSI)

Criteria for Passing

There is no leakage of air from the container.

9/16/2002
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HYDROSTATIC PRESSURE TEST §178.605

Design Qualification and Periodic Retest
Containers are filled with water and pressurized according to §178.605 (d)(1-3). Containers must be
tested for a minimum of five (5) minutes.

Packing Group | must be tested to a minimum test pressure of 250 kPa (36 PSI).

Criteria for Passing
There is no leakage of liquid from the container.
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STACKING TEST §178.606

DEAD WEIGHT

Design Qualification and Periodic Retest

Filled as for shipment, containers must be subjected to a force applied to the top surface of the
drum for twenty-four hours equal to the total weight of identical packages which might be stacked
on it during transport. Minimum stack height is three meters.

Criteria for Passing
There is no leakage of substance from the container; no distortion or deformation.
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Name and Date:

STEEL DRUM SCHOOL - HAZ MAT EXAM
(For Compliance With HM-126F)

1) What is a Haz Mat Employee?

2) What does “DOT" stand for?

3) What five tests are required for Design Qualification Testing?

4) Who is responsible for the final assembly of a package for hazardous transport?

5) What does kPa stand for?

6) What is the minimum steel thickness and nominal marking required for reconditioning a drum for

hazardous shipments?

7) What are the three requirements for having a drum prepared for reconditioning?

8) Does an empty drum meeting the three above requirements require a manifest for shipment to a drum
reconditioner?

9) What is 1ISO 9002?

10) Name three advantages of a steel drum.

11) Sample: UN 1A1/Y1.2/100

What does UN stand for?
What does 1A1 stand for?
What does Y stand for?

What does 1.2 stand for?
What does 100 stand for?
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STEEL DRUM SCHOOL - HAZ MAT EXAM ANSWERS
(For compliance with HM-126F)

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

9/16/2002

What is a Haz Mat employee?
Anyone who, during the course of their job, may influence the safety of transporting, storing or using
hazardous materials.

What does “DOT” stand for?
Department of Transportation

What five tests are required for Design Qualification Testing?
Stack, Leakproofness, Drop, Hydrostatic and Vibration

Who is responsible for the final assemlby of a package for hazardous transport?
The final person offering the package for shipment.

What does kPa stand for?
Kilopascal - the metric measure for internal pressure. Relates to PSI (Pounds per Square Inch)

What is the minimum steel thickness required for reconditioning a drum for hazardous
shipments?
Minimum 1.11/.82/1.11mm, Nominal 1.2/0.9/1.2mm

What are the three requirements for having a drum prepared for reconditioning?
Drip Dry, Label Intact, Closures Secure

Does an empty drum meeting the three above requirements require a manifest for shipment to a
drum reconditioner?

No, a legally empty steel drum that meets the criteria in #7 is considered “empty” and does not have to
be manifested when sent to a licensed reconditioner.

What is 1SO 90027
A quality management system that documents all processes. Simply put, “Say what you do, do what you
say.”

Name three advantages of a steel drum.
100% Recyclable, Vermin Proof, Stacking Strength, Fire Protection, Lower Insurance Rates, etc.

Sample: UN 1A1/Y1.2/100

What does UN stand for? United Nations

What does 1Al stand for? Tighthead Steel Drum

What does Y stand for? Packing Group Il - Moderate Hazard
What does 1.2 stand for? Specific Gravity

What does 100 stand for? Kilopascal Pressure Rating
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Myers Container UN Test Summary ol

Corporation Non-Bulk Steel Packagings
UN Testing Laboratory : N i 5 5 0 1
900 Brookside Drive 4/8/02 Design Qualification 930
San Pablo, CA 94806 -
e Test Date UNUM# Design Number
- End Seam TRIPLE oAl
Style 1A1 . I — j
Condition NEW Side Seam WELDED
Capacity 208 lters 55 gal Swedges 2
Overflow 221 liters 58.4 gal Head Fitings 2" X 3/4" ur
Tare 17.0 kg 375 Ibs Body Fittings by
Height 881 mm  34.7" in Fitting Gasket
D¥ 672 mm  22.6” in Covers 25
Steel-Head 1.2 mm Gasket 872
Steel-Body 0.900  mm Gasket Diameter -
Steel-Bottom 1.2 __mm Ring Gage _
Special Closure Ring
Constructi
on Bott Size ——
*Dimension tolerance NOMINAL
Drop Test - Liquid (§178.603) Drop Test - Solid (§178.603)
Six samples are filled to >= 88% capacity with water. Each sample is dropped from Six samples are filled to 95% capacity with a smail grain fading. Each sample is dropped from the
the indicated height onto a solid surface using various attitudes. Drums are vented indicated height onto a solid surface using various attitudes.
after each drop. Weakest Part: Tight-heads, second drop is flat on side seam.
Open-heads second drop diagonal on head. - ~ — Packing Group | Packing Group Il Packing Group i
m"—l :l.—m‘.’d’ NoLeak 1.8 Meters 1.2 Meters .8 Meters
21 2 ChimeDiagonal NoLesk
2B 3 Chime Diagonal No Leak
Meters 4 ‘Weakest Part*  No Leak
5 WeakestPart* No Leak Gross Mass - Kiograms Indicated Above Net Mass - Kilograms = Gross Mass less Tare Weight
UL AR Sucle At Romg  Sawe  Attue Remk  Samce At Bomat
Leakproofness Test - Liquid (§178.604) 3 e Metmk 3 ChivaDeed ook 2 Coume Oovpons o sk
Three samples, with all closures in place, are subjectsd to the following intemal e e e e T e o o 5 femiby e e
pressure and restrained under water for a minimum of five minutes. 5 Closure No Leak 5 Diagonal Leak 5 Closure Diagonal  No Leak
Samj Result L Closure Dingonal No Lesk L] Closure Dingonsl No Leak 6 Closure Diagonal No Leak
1 No Leak
2 No Leak i - i
30 kPa 2 NoLeak Stacking Test - Solid (§178.606)
. . Th les are filled to 85% ity with Ii grain lading and subjected to a f
Hydrostatic Pressure Test - Liquid (§178.605) applied 10 e top suface of the drrn for 24 hours equal fothe fotal weight o identical
packages which might be stacked on it during transport. Minimum stack height is 3 m.
Three ‘samples are fiiled to>= 98% capacity wm water and subjected to the Sample Result
following internal hydraulic pressure for ﬂ;: :mmas.msun 1 No Defc "
2 No Deformation
300 kPa 1 Noleak B 3 NoDeformation
3 No Leak
B L. Liquid Ratin Solid Ratin
Stacking Test - Liquid (§178.606) 8 8
Three samples are filled to >= 98% capacity with water and subjected to a force UN 1A1Ix1 _4,300 -
applied to the top surface of the drum for 24 hours equal to the total weight of
identical packages which might be stacked on it during transport. Minimum stack
heightis 3 m. UN 1A1/Y2.1/300 -
Sample Result
2234 Kilograms ; :‘w xwm"
- 2 NoDstomaton UN 1A1/Z3.0/300 -
Vibration Standard - (§178.608) This packaging is capable of withstanding, without rupture or leakage, the vibration test outlined in this section.
General Requirements - (§173.24, §173.24a, §178,601) This packaging complies with the general requi for packagings and pack
Package Assembly Instructions - For correct p bly see bly instructions provided with your order, or visit our website at
“www.myerscontainer.com” and click on UN Assembly Instructions.
N
drums were assembled for testing as speciied in the current version of the Drum Assembly Instructions
1 -~
Test Type Date: UN Testing Lab Coordinator - Dana Zanone W
DESIGN QUALIFICATION 418/02 Sean Reynolds
Document # UFORM003 I Issue Date: 5/23/2001 I Revision # 7 l Authority: Sean Reynolds | Page 1of1
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Myers Container UN Test Summ ary prip g
Corporation Non-Bulk Steel Packagings
500 Grootaic e 2/28/02 Design Qualification 926 5585
Sen Pablo, CA 94806 —_— E— J— -
— Test Date UNUM# Design Number
e End Seam TRIPLE 5&0Hj
Condition NEW e CLUED :
Capacity 208 lters 65 gal Swedges 3
Overflow 212 liters §6 gal Head Fittings 2" X 3/4™ 3?-25"
Tare 213 kg 4T s Body Fittings s
Height 845 mm 33.2§” in Fitting Gasket Poly or Buna i
Diameter 5§72 mm  22.6” in Covers 2 Re-enforce Ring 225"
Steel-Head 1.4 mm Gasket EPDM 672
SteelBody 1100 mm Gasket Diameter 7/16" —— ™
Steel-Bottom 1.1, _mm Ring Gage 12 . %
el e
g J Bolt Size 5/8" ’4J
*Dimension tolerance NOMINAL

Drop Test - Liquid (§178.603)

Six samples are filled to >= 98% capacity with water. Each sample is dropped from
the indicated height onto a solid surface using various attitudes. Drums are vented
after each drop. Weakest Part: Tight-heads, second drop is flat on side seam.

Drop Test - Solid (§178.603)

indicated height onto a soiid surface using various attitudes.

Open-heads second drop diagonal on hesa:'-n - P e Packing Group | Packing Group Il
Samele Chimne Disgoral  No ﬂ-w 1.8 Meters 1.2 Meters
1.7 Chime Diagonal  No Leak 420 420

Chime Disgonal No Leak
WeakestPart*  No Leak
Weakest Part *  No Leak
WeakestPart *  No Leak

Leakproofness Test - Liquid (§178.604)

Meters

oL s W

Six samples are filled to 85% capacity with a small grain lading. Each sample is dropped from the

Packing Group Il
.8 Meters

_ 420

Net Mass - Kiograms = Gross Mass less Tare Weight

Hydrostatic Pressure Test - Liquid (§178.605)

Three samples are filled to >= 98% capacity with water and subjected to the
following intemal hydraulic pressure for five minutes.

Sample _Resuft

1 'No Leak
150 kPa 2 No Leak
3 No Leak

Stacking Test - Liquid (§178.606)

Three samples are filled to >= 98% capacity with water and subjected to a force
applied to the top surface of the drum for 24 hours equal to the total weight of
identical packages which might be stacked on it during transport. Minimum stack

height is 3 m.
Sample  Result
2600 Kilograms 12 nz mm:

3 No Deformation

1 + - 1
2 Chime Diagonal No ﬁ 2 Chime 2
Three samples, with all closures in place, are subjected to the following intemal i Closure th-li m Leak 3 m“p::.. t t: :
pressure and restrained under water for a minimum of five minutes. 5 Closure Diagonal No Leak 5 Closure Diagonal  No Leak 5
8 Closue Dagonal No Lesk 6  Closure Diagonsl No Lemk 6
Sample _Result
1 No Leak
20 «KkPa 2 et Stacking Test - Solid (§178.606)

Three samples are filled to 85% capacity with a small grain lading and subjected to a force
applied to the top surface of the drum for 24 hours equal to the total weight of identical
which might be stacked on it during transport. Minimum stack height is 3 m.
Sampie Result
1 No Deformation
2 No Deformation
3

2600 Kilograms Nl Defeameiion

Liquid Rating Solid Rating
& UN 1A2/X420/S
UN 1A2/Y1.7/150 UN 1A2/Y420/S

UN 1A2/22.5/150 UN 1A2/Z420/S

Vibration Standard - (§178.608) This packaging is capable of withstanding, without rupture or leakage, the vibration test outiined in this section.

General Requirements - (§173.24, §173.24a, §178,601) This packaging complies with the general requi

ts for ings and

Package Assembly Instructions - For correct p

bly see instructions provided with your order, or visit our website at

—

“www.myerscontainer.com” and click on UN Assembly Instructions.

TS were assembled Tor Testing as speciied in the current version of the Drum Assembly Instructions
L
Test Type Date: UN Testing Lab Coordinator - Dana Zanone 22
DESIGN QUALIFICATION 2/28/02 Sean Reynolds /(
Foam' 'UFORM003 Issue Date: 52372001 Revision # 7 Authority:  Sean Reynoids | Page 1of1
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Elyem Container Steel Thickness

45 CFR Part173.28

Updiated 313/58
80040 MYERS

DO minkmum bacy

Bagin 11497

...i‘,':.m?f.rﬁ'ru. DOT mmimum head & battom
et for re
HarEr s mEteniaE thickness for reconditioning for

: NBZArdous maberls
B mem 40,0323 171 mm 0. D437

Priaf o 1197
DOT minimum head &
boftam thickness
108 mim (0048357

I:‘«.IJB H

0.9 MM i

20 Gauge i
o8

2

o

1.0 MM
19 Gauge

03 :

1.1 MM
1.11 MM

1

033" Jars” 43T
Union Carbide | 1.8% Shoal
Minimiiifin HMI° nerewss

Final Rula Hd-181H; DOT ndad that it would increase tha minimum hoad thickness reguladory reguirsment for
ramndlﬁnning of "20M1 8" drume from 108 mm {04287 e 1.11 mm (04377). This minimum thickness reguirement i
mandatory on January 1, 15497
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Elrﬂﬂ Container

A Gustemier-Driven Camparny

Customer Service; 800-406-8377  Edited: 080799

UN Drum Assembly Instructions

Enonder for your Mygrs Container doam 1o safely perform to it roted ability, thes asembly isstnsctions seed to be strclly sdbered 1o, Any other muthod of

AsEEmbly, OF The uss of ARy drIm oompoaenis (rings, gaskens, or fnings) That are mot specificd in this design tvpe will immedianely invalidane the L and
DT perfiammue ratimg o7 the dram

Fig. | Fig.2 Fig. 4 Fig. 5

B0 Bodi Rimg Insgzllation

1. Flaoe the oover o e drum, moding sere the cover goaloet 1 sented sgninst the lip of the drm opening (te cud) and the gsket recess on the sover. The
maske shaald nat procrude beyomd the cover o the dmm cud {Fig. 1)

. Place the bob rieg onte the drom, Make sure thai tie balt ring is oriested sothat the ligs are poslioned helow the 1op surfsce of the drom. You will be
required i pound on the cover with your palme, or s rubber mallet, or wse o head press s make sure it i cendered om the drum curl. Check s see that the
cover and drum curl ane panched together and within the recess af the ring (Fig. 2

& Thread the beii into the lugs, with lnck nat betwoen lugs, ond tighton so &0 fi-lb of 1ogue. § is nocessary to hammer amound the circumferosscn of the ring
while torquing in order o furthor seal the head onio the drum (Fig. 31 . Contiee hammering on the rimg circomference and 1orguing the bolt until the sonque
i% wtuhilized at 50 8-Th. and does g ksosen when further hammering on the ring ciroemference & performed (Fig, £h The lock zus must be placed oo the
all, betwiin e drum g bags. and lghtened agiinst the an-Breadid lug{Fig. 51

LA Filting Tastallations

The table bl shows the proper levque (in fod-pounds) tat must be applisd o esch drum ffting i eowe proper container perlinm e,

Type | (Trisurs Sivke) Desapon Base, Rousd Hewd Plug Type Il {Ricki Sryle) Serrwted Base, Hexagon Head Plug
Sieel Plugs Py Flugs Saee| Flugs Faly Pligs
Fig ime: Rubber Gkt Paly {Easked Posibber Lkt Paly Giaske
¥ 3 i M (3 kL 40 bl
R [} . i I 20 9

30 Cap Seals

Cap seals must he installed by Gfer when non-weinl Nasges oe used

A0 Brgs and Liners

* If a bag is required by the drom design ope it must be mstalbed iebo due drum and the op ted closed oo borse-tadl fashica betore instlling te
drum conver and ring.
* e laeer i required by the drum design ipe 0 be sialled mto the deam, estendied over the top deum cur], msking sre there are go overlaps

im e limer 2= il goes over the drum ol
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TWENTY QUESTIONS ABOUT
PERFORMANCE-ORIENTED PACKAGING

Does the “UN” symbol applied as part of the durable mark by manufacturers and reconditioners
have to be circled?

Yes, the symbol must be the lower-case “un” in a circle. The upper-case “UN” initials, without the circle,
only are authorized when embossed in steel. [Section 178.503(a)(1)]

How big does the UN marking have to be?

On drums larger than 30 liters (7.9 gallons), DOT-required markings on drums, including the circled UN
symbol, have to be at least 12 mm (1/2 inch) high. [Section 178.3(a)(4)]

Can a drum marked for liquids be used for solids?
Yes. [Section 173.24(b)(3)]

When a drum is marked for liquids, but is going to be used to ship solids, how is the authorized
gross mass of the package determined?

The authorized gross mass of the filled package may be determined by multiplying the rated capacity of the
container in liters (e.g., 220) by the specific gravity in the UN mark on the packaging, or 1.2 if it is not
shown, plus the mass of the empty drum in kilos. [Section 173.24a(b)(3)]

Can a drum marked “Y” for Packing Group Il materials be used to ship “Z" materials in Packing
Group 111?

Yes. [Section 178.503(a)(3)]

Can a drum marked “Y” for Packing Group Il liquids be used to ship “Z” solids in Packing
Group lll and, if so, how is the authorized gross mass determined?

When putting a lower Packing Group solid in a drum marked for liquids, multiply the rated capacity of the
container in liters by the specific gravity shown in the UN mark (or 1.2 if not shown), by 1.5, plus the net
mass of the container. For example, 220 liters x 1.2 x 1.5 + 15 kg = 411 kg. [Section 173.24a(b)(3)]

Can a drum marked for solids be used to ship liquids?
No. A drum for liquids must be hydrostatically and leakproofness tested. A drum marked for solids, by
showing an “S” in the mark, only has been design qualified by a drop and stacking test. Thus, a drum

bearing an “S” mark would have to be remanufactured, including performance of required tests for liquids and
application of a remanufacturer’s markings. [Section 178.503(a)(5)(ii)]
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12.

13.

14.
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What are the upper limits on the size of “non-bulk” packagings?

A non-bulk packaging like a drum can contain no more than 450 liters (119 gallons) of a liquid hazardous
material, or 400 kilos (882 pounds) of a solid material. [Section 171.8]

What if the liquid that will be shipped in a drum has a net mass of more than 400 kilos?

DOT has said that the 400 kg limitation applies to both liquids and solids, but this informal answer is
contradicted by the UN and reality. To illustrate, 450 liters of water has a net mass of 450 kg. [Section
178.504(b)(8) and (9)]

If a drum has a thickness mark of “0.8”, is it reconditionable?

No, not without more information. A drum of a single steel thickness must have a minimum thickness of at
least 0.92mm. For a 20/18-style drum, it is possible that the “0.8” mark means the sidewall is thick
enough. It also is possible, however, that it is not. Furthermore, a single mark, while authorized by DOT
regulation, does not say anything about the minimum thickness of the heads, which must be known before
a 20/18-style drum is reused or reconditioned. [Section 173.28(b)(4) Table, and ISO Standard 3574,
referenced in Section 178.503(a)(9)(l) and Appendix C to Part 178]

What thickness marks unquestionably communicate that a 20/18-style drum is authorized for reuse
or reconditioning?

“1.2/0.9/1.2"

What if | have seen a letter from the manufacturer saying that their “1.1” marking means their
20/18-style drum is reconditionable?

The enforceable mark required by the regulations does not tell you the drum may be reconditioned.
Correspondence, however, only has the significance you choose to accord to it based on the source; it has
no regulatory meaning. [Part 178]

Does a remanufacturer have to have an “M” number from the DOT?

No, the remanufacturer can put its full name and address in the UN marking, rather than a symbol. In
addition, if a symbol is going to be used, DOT advises that a reconditioner’s “R” number can be used as a
remanufacturer's symbol as well. It may be wise getting and using an “M” number, however, in order to
distinguish between drums that are remanufactured and those that only are reconditioned.

Does the thickness mark have to be embossed by a new drum manufacturer?

Technically, it is not required for drums that will be limited to domestic ground transportation, until

October 1, 1996. Until that time, a manufacturer could leave it and any other permanent marking off the
drum on the rationale that the drum was not “liable to be reconditioned”. For international trade, however, as
well as domestic water and air shipments, permanent embossment on the bottom of the “first line”
information and an indication of nominal thickness is required. [Section 171.14(b)(1)]
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Does a remanufacturer have to emboss the thickness as part of his permanent mark on the
remanufactured drum?

No, unless the remanufacturer has changed the thickness of the steel from that shown by the original
manufacturer on the bottom of the drum. [Section 178.503(d)]

Does a reconditioner have to mark a UN drum with the month and year of reconditioning?

No, DOT removed this requirement in Docket No. HM-215A. Reconditioners only need mark the year of
reconditioning. [Section 178.503(c)(1)(iii)]

How can a drum supplier tell customers what hydrostatic test pressure is adequate for their
products?

The drum supplier is unable to determine this for the customer because it depends upon the vapor pressure
of the customer’s intended contents at certain reference temperatures.

Can | install a plastic insert in an open head steel drum if the insert extends over the bead?

Installation of such an insert is authorized, but DOT has said that it makes that drum a “different packaging”,
i.e. a new design type requiring design qualification testing and compliance with all provisions applicable to
a remanufacturer. [Section 178.601(c)(4)]

Does DOT require “hazmat employee” training, testing and certification for employees who put
RCRA-empty drums on or take them off a trailer?

Yes, both require training. The regulations specifically say that anyone who loads, unloads or handles
hazardous materials in transportaiton must be trained. “Transportation” is defined to include the loading,
unloading and storage incident to transportation. An RCRA-empty drum is still a DOT-regulated hazardous
material because it has not been cleaned and purged. Training is required to be repeated, including
retesting and recertification, every 24 months. [Section 171.8 and Subpart H to Part 172]

Does an IBC that contains less than 0.3% of its capacity, i.e. is RCRA-empty, have to be described
on shipping papers when sent to a reconditioner?

Yes, because the relief from DOT shipping papers for packaging sent for reuse or reconditioning is limited to
non-bulk packagings (119 gallons or less). [Section 173.29(c)]
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Non-Hazardous Packaging Requirements

UNIFORM FREIGHT CLASSIFICATION
RULE 40 AND ITEM 260

This section explains the regulations that govern
the transportation of non-hazardous materials.
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RULE 40 |
SUPPLEMENT 12 TO UNIFORM FREIGHT CLASSIFICATION 6000-K
RULE SUBJECT APPLICATION
(Cancels Rule 40, Section 5 on Pages 323 to 325 of Classlfication)
BARRELS, DRUMS, KITS OR PAILS, ALUMINUM OR STEEL

SECTION 5.-Except as otherwise provided In separate descriptions of articies, following definitions
will govern aluminum barrels or drums, and steel barrels, drums, kits or palis, as freight shipping contalin-
ers, empty or filled:

(a) Barrels or drums: Contalners of § gallons capacity or over, with or without bails. Drums exceeding
165 galions capacity will not be accepted as freight shipping containers.

(b) Kits or palls: Containers of less than 5 galions capacity with balls, axcept filled containers need
not have balils, sea Note 2.

(c) Barreis, drums, kits or palls, when authorized in separate descriptions of articles as shipping con-
talners, must comply with the following requirements, except as single trip containers as provided in
Paragraph (d). Regulations of the Depar of Transportation, Agent C.L. Keller's Tarift No. BOE
6000-series for the transportation of explosives and other h materials and specifications for
shipping containers thereof must be observed:

Minimum Thickness of Steel,
U.S. 3andard Gauge No.
- Rated (Marked) Capacity of Steel Barrels, Drums, Kits For dry or For other
or Palls, see Paragraph (h) solid articles | thandry or
other than solld articles
single trip, see Note 1
see Note 1
SHIPPING Under 5 galions capacity (kits of pails only) . .....cuverenncenns 28 gauge 26 gauge
40 CONTAINERS § galions to and including 7 gall pacity . . 26 gauge 26 gauge
Over 7 galions to and inciuding 10 gallons capa 26 gauge 22 gauge
Over 10 gallons to and including 20 galions capacity ............ 24 gauge 20 gauge
Over 20 galions to and inciuding 35 gallons capacity ..... 0000000 23 gauge 20 gauge
22 18 gauge
Over 35 galions to and Including 57 galions capacity ........ gauge (see Notes
se6 Note § 3.48nd9)
Over 57 gations to and Including 75 galions capacity ....... 20 gauge 18 gauge
Over 75 ¢ to and Including 110 g PACHY +eovnennnnn 20 gauge 14 gauge
Over 110 galions but not ding 165 galk apacity...... .. 18 gauge 12 gauge
All steal barrels, drums, kits or palls for other than dry or solid arti- .
cles must have side seams welded.
. Minimum Thickness of Alu-
Capacity of Aluminum Barrels or Drums, with or minum, B.4S. Gauge No.
without Steel Jackets Sidos
5 galions to and Inciuding 10 gafl apachty ........oc.nn 000000 16 gauge 16 gauge
Over 10 galions to and | g 35 galk apacity 5 14 gauge 14 gauge
Over 35 gations to and including 55 gallons capacity .. 10 gauge 10 gauge
Over 55 gailons to and Inciuding 110 gafions capacity ........... 8 gauge 8 gauge
(Rule 40 continued on next page)
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SUPPLEMENT 12 TO UNIFORM FREIGHT CLASSIFICATION GOOO-K

RULE SUBJECT APPLICATION

BARRELS, DRUMS, KITS OR PAILS, ALUMINUM OR STEEL (Continued)

NOTE 1. The term “dry or solid” is defined as referring only to articles which are dry or solid ata tempera-
ture of 100 degrees Fahrenheit.

NOTE 2. A ball is a handle extending completely across top of container and attached to sides.

4 NOTE 3. Steel barrels or drums, having from 18to 20 gauge sides and ends may be used as containers
&EZ? for other than dry or solid articies, see Note 1, provided that contalners have two or more expanded

rolling hoops !n the sidewall and a center bottom clearance of 1/8 inch from the floor when

empty.

NOTE 4. Closed-head steel drums, of rated (marked) capacities over 35 to and Including 57 gallons, may
be used as contalners for other than dry or solld articles, see Note 1, when made of steel not thinner
than 24 gauge, providing that continuous, paraliel, ggometricalty similar, circumferential beads are so
expanded In the eatire helght of the sidewall that the surface length of the steel in the axial direction
does not change more than 1 percent. Heads and bottoms must be without corrugation or beading and
without convexity. Each chime mustbe reinforced with an 18 gauge steel band thatls an integral partof
the double seam, resuiting In a chime cross section contalning elght layers of steel. The reinforcing
band shall follow and support knuckle radius of the head and bottom with the inside edge upturned so
that it doas not contact the adjacent portions of the head or bottom. Drums may not be iocaded more
than single tier high.

NOTE 5. Top (head or cover) may be constructed of injection moided high density polyethylene, or
polypropylene homopolymer of copolymer and have a minimum thickness of .080 Inch. Top covers
must have at least two concentric fings of not less than % inch depth, except when cover Is of a minl-
mum thickness of .125 inch, cover may have one concentric ring. For liquids or articles In liquids, cov-
ors must effect a liquid tight seal. Cover mustbe securely closad by lever or bolted locking ring, or end-
tess band rotled to bond sidewall and cover at chime, the band and ring must not be thinnar than 22
gauge metal.

SINGLE TRIP CONTAINERS
(d) Single trip aluminum or steel barrels, drums, kits or paiis may be used as shipping contalners onty
for dry or solld articles, see Note 1, for single movement and, when SO used, minimum and maximum ca-
pacities of containers per Paragraphs (8) and (b) must be obsarved, but no thickness of metal Is pre-

%0 SHIPPING be again used as shipping containers after contents have been remaved, following initial shipment.
CONTAINERS Single trip contalners complying with the specifications for such containers In Agent C.L. Keller's Tar-
(Con- mNo.BOEsooo-sedes.mybeusod!ormmnnaslnglomovamemdlquld.dryorsoﬂdamdesmt
tinued) subject to the Department of Transportation Regulations for transportation of explosives and other haz-
: amommatedalspmﬂdodﬁuymnwtyﬁhﬂureq;ﬂmmnﬂot&cﬂoasaﬂﬂsmb.
FASTENING OF CAPS, COVERS, PLUGS OR TOPS

(6) Caps. covers, plugs ortops must be made of metal or synthetic plastic and mustbe sacurely {ast-
aned, and filled packages must be proof against leakage or sifting.

Closure caps no greater than 3vzinches in diametar may be of matat thinner than prescribed for head
of container. On drums over 20 gallons to and Including §7 galions, lug cover closuras no greater than
11%" dlameter may be of metal thinner than prescribed for head of container provided that they are
equipped with gasket seal, not less than 16 lugs. and are manufactured of steel not less than 20 gauge
thickness.

NAME, ETC., OF MANUFACTURER TO BE SHOWN

() Al shipping barrels, drums, kits, or pails, for use as freight contalners, must bear the manufactur-
er's nama, or an identitying symbol or trade-mark of manutacturer infleu of the manufacturer's name and
which symbol or trade-mark must be registered with the National Ratiroad Freight Committee, the gauge
of metal In Its thinnest part, capacity of container and year of manufacture—these may be abbreviated
and then must appear In order specified, for example, 18-55-56, which will signify that the container is
made of 18 gauge metal, ls 55 galions capacity and made In the year 1956. When gauge of metal in body
differs from that In head, both must be Indicated with slanting line betwsen and with gauge of body indi-
cated first, for example 20/18-55-56 for body 20 gauge and head 18 gauge. (Optionally, the thickness of
metal used may be expressed in mitiimeters and marked as closely to the English equivalentas possible,
and year of manufacture. These marks may be abbreviated and then mmtappearlnorderspodﬂod. for
example, 1.1 94, which will signity that the container is made of steel with a thickness of 1.1 mitiimeters,
andis madein Myeulw.vvt\onmu\lcknessofmew lnbodydﬂecsfrommumeadam In bottom,
uumwmwmmmmmnmmmmmwmmotmmm
indicated first, for example 1.1/.8/1.0 94 for body of .8 millimeter thicknass head of 1.1 millimeter thick-
ness, and bottom of 1.0 millimeter thickness.) The inscription must ba plainly and durably marked on
container or on a plate securely brazed, welded of soldered thereto in letters that are legible and are not
fess than one-fourth Inch In height. These requirements will not be necassary for steel shipping barrals,
drums, kits, or palls when manufactured in foreign countries, but shipping orders and bllis of lading must
bear the following certificate: “The steel shipping barrels, drums, kits, o pails used for this shipment are
of forelgn manufacture and conform to construction requiremants of Rule 40, Section 5°

(g) When a steel drum or barrel has been reconditioned for further use as a shipping contalner and in
the reconditioning process changes are made which alter the original construction, the party making
[ such changes must Indicate his name or an identifylng symbot or trade-mark on such containers which

symbol or trade-mark must be registered with the Nationai Railroad Freight Committee. The marking

must be plainly and durably made by peinting, stenciling or stmilar means or must be on a plate securely

! brazed, welded or soldered thersto, in letters that are leglble and are not less than one-fourth inch in

height. Identitying names, symbols o trade-marks of manutacturer or previous reconditioner must be

removed or obliterated uniess such names, symbols or identifying marks are embossed or affixed to a
plate In such manner that removal or obliteration Is not practicable.
(Rule 40 continued on next page)
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| TEM 260 NATIONAL MOTOR FREIGHT CLASSIFICATION 100-V
RULES

(SE—
ITEM 258—Conciuded

Sec. 3. Performance Raquirements: :

1. Palls must be tilod to marked capacity with oommodily, or ather material that remalng liquld at 0° F., {or a minimum of 4
hours. Drop tesls must be pecrtormed with the pafl llat on He side and aleo at & 45-degree angle on the hottom chime onto solid
concrete from a height of 48 lnches. No conlalner ahall be required 10 withstand more than ode drop. A minimum of three
containers must be {ested et each of the above-mentioned areas without fallure.

2. Three pails must be flled with commodity lo marked capacity, conditioned at 130 degrees F., for 4 howrs, stacked 3 high
and vibrated for one hour at 1 ‘Q’ (¢ a vartical (lnear motion. Each pail must perform without failure,

. Palls flited with commodily (o marked capacity must withetand & atatic load of 600 pounds for & period of 48 hours without
detect of damage.

Failurc will be defined as the leaking ar splliage of contents.

Manafacturers may perform the above toet using water i liou of commodity, providing the viscosity of the commadity dooa
qot axcoed 5,000 osnfipaias unite; ac aand If vigeoahty of dity ds 6.000 tipoiae units.

Pall manufacturars will be required to register with the National Classlfication Committea an initial certified teat cepoct
Iindicating compliance with the above per requir testing with both water and eand. Additionat testing may be
requirad ai a later dats upon request by the Natlonal Classification Commitiee stalf.

|
ITEM 260

SPECIFICATIONS FOR ALUMINUM BARRELS OR DRUMS AND
STEEL BARRELS, DRUMS, BUCKETS, FIRKING, KITS OR PAILS

(a) Barrala, buckets, firkine, drums, kits or pails muat comply with the dng roqui ts, pt single rip conlalners as
provided ln paragraph (b). Reguiations of the DOT for the ¢ P ion of explosives and other dangerous articles (see CFR) by
frelght and he spacificatione of the shipping containers thereo! must be observed.

MINIMUM THICKNESS OF STEEL, U.9. STANDARD GAUGE

Ratod (marked) capacity of stoel barrale, drums For dry or solid articles For othec than dry oc
buckels, firking, kila or pails other than single trip, aofid articles
8eo Note 6 Note 1 Note 1
Under 5 gallona capacity 28 gaugo 26 gauge (Note 7)
6 1o aad lacluding 7 gations capaclty (Note 2), ltem 258 26 gauge 26 gauge (Notes 4 and 7)
Ovar 7 gations to and includiag 10 galk apacity 26 gauge 292 gauge (Note 4)
Over 10 galions 1o and including 20 galions capacity 24 gauge 20 gauge (Note 4)
Ovar 20 galions te gad Inoluding 35 gall pacity 23 gauge 20 gasge (Note 4)
Qver 35 gations lo and lncluding 57 galions capacity 22 gauge 20718 ga:)go (Notes 2, 3,
4 an

Over 57 gaona to and including 78 gations capacity 20 gauge 16 gawgoe (Note &) .
Ovar 75 gallons to and including 110 galions capacity 20 gauge 14 gauge
Over 110 galions byt sot ding 166 galions capacily 18 gauge 12 gauge 1

Al steo! drums, buckets, firkins, kils, of palis for other than
dry or solid arficlea must have slde seams weided.

_ MINIMUM THICKNESS OF ALUMINUM, B & § GAUGE

clnn&l“ty of aluminum barrels or drums

. th oc without ateel jackets Sides Ends
-
To and inoluding 10 gallons capacity 16 gauge 36 gauge
Over 10 galions to and including 35 gall apacit 14 gauge 14 gavge
Ovaer 35 gallons to and including &5 gall capacity 10 gauge 10 gauge
Over 56 gallons to and including 110 pall \pacity 8 gauge 8 gauge
L A
(b} Slagte trip atumi orsteal b ts, drums, buckets, firking, Kits or paile, other than as raterred to balow, may be veed

as shipping contalners only for dry or solid articles (Note 1) for singla movemaat, and when so used, maximum capacity of singla
conlainera per paragraph (&) muat be obsarved, but no thickness of metal Is prescribed and they must bear the lnitials ‘STC' 1o
sigaify that thay ace eingle trip containera and are not to be used agein 8s shipping containers afler contents have becn removed
foliowlng indllai ahipmenl, except when contalnara and cloging davices are in such condition that thay will afford reasonable and
proper protection of contenta in further ghip t to an uifimate destination.

Single trip containers complylng with the specificafions for such containars in the Code of Federal Regulations (CFR), Tllle 48
for the shipment of hazardous malerials, may ba used for more than a single movement of fiquid, dry or solid articles not subject
16 the DOT regulations for transportation of explosives and other dangerous artictes by fraight, provided they comply with the
cequirements of paragraph (a), and provided they will afford reagonable and proper protaction of contents.

(Contlnued on following pape)

For explanation ol abbreviati and raf: marks, seo last page of this tarift. GATA 1995
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RULES

ITEM 260—~Continued

{c) Covers, ends, heads or togs of aluminum drums of steel dru
same mataciel aad not lass than s
taslened, and fillod packaged muat be proof againat leakaga of oilting.
Top covers may be constructed of Injection makded high density
and have a minimum thickness of .080 inch. Top oovers must have at
except when cover is of & minimum thicknesa of .125 Inch cover may have o
liquid-Ught gasket and a lever locking cing or an andlass band rofled to pond s
be thinner than 22 gauge metal.
Bungs or plugs of bung of olug closure caps, covers or seals may be made
securely fastoned, and must be proof against leakage of aifting. Metal buags of pluge
aidewall requirements, and metal bung closure caps, covears or gesla may be made
containef.
(d) All slomiaum of stoel barrels of drums, manulactured f

{. The manulacturer's nama or an {dentitying symbol of tradema!
which symbol or irademark must be reglstered with the Nationat Classifica
2. The U.5. Standard or B & S gauges of metal used, the capacity of the container,
and showa in the order specified In examples (a) and (b):

ms, buck

(b) 20/ 18-5585, indicatieg

capacily; and mada in the year 1996,
Optionalty, the thickness of matal used may be axprasaed ln milimetes xq

1.198, which will algnify thal the container Is made of slool with a thickneas

wilimeter thickneas, & hoad of 1.1 millimeter thicknesge, and battam of 1.9 millim
K The inscdption must be plaialy and durably rked on | or
tharato, in letiars that are tegible and are not lass than one-{o

ona ¢

bear tha foltowing ceclificate: “The steel shipping barrels, drums, kits or pails usad in
to i i 0

els, firking, kita of pails when of metal must be ol
ame thickness as sidewalls except a8 otherwise spacllically provi

polyethylene of polypropylane homaepolymer of copolymer
east two conceatic dnga of not less than % Inch depth,
ns conceatrlc rlag. Glogure muat be effeotled by &
(dewall and cover at chime, Ring or band muat not

of usa as freight centameore must beat
k ot manytactucar in lleu of tha manufeclurer's eame and

tlon Committee.

(a) 18-56-95, indicating Ihat the container is made of 18 gauge metal; 8 56 gallons ¢npeaity;
that the container body i mada of 20 gauge metal; heads made of
d marked as Glossly to the English equivalent

ws possible, and yoer of manufacture. These marks may be abbreviated and then must appear in the order specified, (or axampla:
of 1,1 millimetere and g made in the year 109S.

Whan the thickness ol metal in the body differs fram that fa the head and in the bottem,

with a slash mack between and with tha thiakness of the head indicated first, for ex
ator thickncas.

tate securely bronzed, welded of soldered

urth fach in 'hdghl. These requiremante will not be necessary for
steel shippiag bawals, deums, Kits or pails when manufactured in toreign countries, bmlh 8!

container and in the reconditioning WW

N 100-V

ded. Thay must be sacuraly

ot metal, plastic or rubber and must bo
must be not less thaa sama thickness a¢
of metal thinaer thaa that preaaribed (oc

and the year of manufagtvre, abbreviated

and magde in the year 1989S.
18 gauge metal; is &8 gallons

ati thiae must be |
ample: 1.1/.8/1.0-85 for 8 body ot .8

h;imnq orders and bills of lading must g
tpment are of foréign acture ’

s must indicate hie name or an identi

coustruction requirements of ftem 260.
(o) When & «tea! drum or barrol has been reconditioned lor furthar use as a ehipping
‘dwuummadewﬂch-uuma Iginal co clion, the parly king such &t

synbololludemaﬂ(onsuch inars. which sy
Comaittes. The marking must te plainly and durably ma

brazed, welded of soldored thereto, in leltara that ara tegible and are
ol ke of facturer or previous reconditioner must be removed of

symbols
tdentifying marke are embosaed or afllxed in such manner that removal or obliteration
Note 1— Tha tarm ‘dty or solid’

100°F (36* C).

Nate 2— Steol druma ovel 3049 to and including 5T @
head type, manufactured from steal not tess than . 229 inch in
rcally simllar, cl ential beads are 80 expanded in the entice helght of

steel ia the axis! direction doaa nat change more than | percent. Heads and boltoma

without convexily.
raguiting a & chime cross section containing eight layers of steel. Tha relnforcing

radius of the head and baltam with lhe inside 9dge upturned s0
botiom;
OR

Steal druma aver 30 gallons to aad including 67 gatfons rated (marked) capacity,
manufactured from ateal aat less than .0239 Inch In thickness for the bodies and not
and bottom heads may be usad providing that i tal i

lons rated (marked)

ovedappiag layers tormad {rom the parant head and body eteel.
Note 3— Steel drums over a5 galions to and 57 gall
and 20 gauge ends may be usad ua shipplng containers
more expandad rolitng hoops in the sidewall. New empty stee! drums manul

articles ahall have a aen
Note 4— Steal drums with molded ane piece pol
, Umitatlons and gpecifications sel farth fo the
be cbserved. The minimum requirements in the table for oteel drum overpack body,
higher minimum requirements. Gallonage eapaoity ace net, but sulficiant cutage
STC' 1o signity thay are single trip contalners.
Those drums must not be used again for 8!
whea container, closing davices, and required ian

as new containera.
Drums fiied to not capacity with water muet withstand without loakaga & tipover fa

a diagonal drop on the bottom chime sufficlent to provide at least 500 foot-pounds
shall aot excaed two taat, and the minimum height of deop aot tess than one {oot.

(Conllnucd on following page)

o E ademark must be feglstored whh the National Classification
de by peinting, steacifing of similar means of must be on a plate sacurely
aot lees than one-fourth inch ia helghl. ideatitylag na£o:.

ia not praclicable.
ia dafined as referring only 10 articles which are

thicknots may be used providing that contigdous, DINN;‘"-

Each chime must be reinforced with aa 18 gauge etoal band that is an integrat part
that it does act contact the edjacent partions of the head of

ty similar, circumferential beads are 60 axpaado

e aatice height of the sidwall that the surface ength of the stael I the wxial d
percont, and provided that top and bottom heads are seamed to bodies by a processa whi

rated (marked) capacity, sce Nota 5, having 20 gaug

for other than dry or solid aticles, sea Note 1. Oruma must have

sctured afler July 1, 1080 over 35 galtona lu.m
or

including 57 gallons capacity having 18 gauge o 20 gauga ends when used as ship|
ter bottom nominal clearance of % inch from tha floor when ampty.

yethylene (nserts for Rquids and arlicles in liquid:

{able in this section for the numbered typas shown the
. bottom, and top head ar cover ara gaverns

by elther the weight of contenta in lhe first columa or by the capacity in the 8eCON
must be provided. and they must bear th

hipmants of fiquids or adiclea in fiquids afler contents have been remove
e protection are in suoh condilion that they will protact contents 48

obliterated uniaas euch names, symbols of
dry of solld at & temperatura of
capacity, sce Note 5, other than {uk open

e akw _a_\_;‘_'_ a0

{ho sidewafl that the surface le

caust be without corrugation or beading and
of tha double seam.

band shall foflow and support the knuokle

gee Nota 5, other than tull opan head type,
less lhan 0324 lach In thicknees for the top

iceotion does nal changa more than oné
ch results i chimes with soved

ping coatalnera tor other than dry

roin maot
Its

d column, whichever fimitation ca , ltials

d, oxoopt .
ofticiently

it on concrete on the cover chime'fo"‘:o“;‘g(:; .

impact, except that maximum he'g

For axplanation of abbr:

222
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How To Write A Proper Drum Specification

Establishing a clear specification provides the following:

Consistent packaging at all locations
Reliable quotations from vendors
Protection from regulations

Quality Assurance controls

HownNE

The following form is a guide to writing a packaging
specification that will ensure you receive exactly what you
want from your supplier.
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DRUM SPECIFICATION

Company

Location
Date
Authorized By

Specification

Condition O New 0 Reconditioned
Type O Tighthead 0 Openhead

Rated Maximum Minimum

Capacity

Overall Height
Overall Diameter

Head Body Bottom

Minimum Steel Thickness (mm)

Minimum Tare Weight

Minimum UN Performance Level
UN Embossment

Steel Thickness Embossment
Swedges

Fittings Type Size Material Plug Gasket
Head
Body

Cover Gasket Material
Closure Device (ring)

Chime Type

Material To Be Packaged O Liquid 0O Solid

Particle Size (solid only) 0 Powder 0 Grit 0O Sand O Gravel 0 Bag
This drum must be manufactured so that it can be reconditioned for reuse with hazardous
materials: 0O YES O NO

Other Comments:
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