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UNIT 5: IDENTIFYING HAZARDOUS
MATERIALS CONTAINERS

OSHA AND NFPA

OSHA - TiTLe 29, CODE OF FEDERAL REGULATIONS. PART 1910.120

* THE OPERATIONS LEVEL RESPONDER MUST HAVE THE ABILITY TO RECOGNIZE THE
PRESENCE OF HAZARDOUS SUBSTANCES IN AN EMERGENCY AND MUST HAVE
KNOWLEDGE OF THE BASIC HAZARD AND RISK TECHNIQUES.

NFPA 1072 - STANDARD FOR HAZARDOUS MATERIALS/WEAPONS OF MASS
DESTRUCTION

EMERGENCY RESPONSE PERSONNEL PROFESSIONAL QUALIFICATIONS

* IDENTIFY THE SCOPE OF THE PROBLEM AT A HAZARDOUS MATERIALS/WMD INCIDENT,
GIVEN A HAZARDOUS MATERIALS/WMD INCIDENT, AN ASSIGNMENT, POLICIES AND
PROCEDURES, AND APPROVED REFERENCE SOURCES, SO THAT CONTAINER TYPES,
MATERIALS, LOCATION OF ANY RELEASE, AND SURROUNDING CONDITIONS ARE
IDENTIFIED, HAZARD INFORMATION IS COLLECTED, THE POTENTIAL BEHAVIOR OF A
MATERIAL AND ITS CONTAINER IS IDENTIFIED, AND THE POTENTIAL HAZARDS, HARM, AND
OUTCOMES ASSOCIATED WITH THAT BEHAVIOR ARE IDENTIFIED.

OBJECTIVES

* WHEN SHOWN VARIOUS CONTAINERS USED TO STORE, TRANSPORT,
OR DISTRIBUTE HAZARDOUS MATERIALS, THE RESPONDER SHALL
IDENTIFY THE CONTAINERS BY “TYPE AND CAPACITY” AND WHETHER

THE CONTAINER IS A “LOW PRESSURE OR HIGH PRESSURE”
CONTAINER .

* THE RESPONDER SHALL IDENTIFY COMMON COMMODITIES STORED,
TRANSPORTED AND DISTRIBUTED IN THE SPECIFIED CONTAINERS AND
FEATURES ASSOCIATED WITH EACH CONTAINER.




INTRODUCTION

* IDENTIFYING AND
UNDERSTANDING VARIOUS
CONTAINERS WILL HELP THE
RESPONDER TO RECOGNIZE A
CONTAINER QUICKLY AND BY
UNDERSTANDING ITS FEATURES
PREDICT HOW THE CONTAINER
MAY REACT WHEN STRESSED.

CONTAINER OVERVIEW

» CONTAINERS CAN BE GROUPED INTO TWO
MAJOR CATEGORIES:

* NON-BULK
e BULK

CONTAINER OVERVIEW

* CONTAINERS CAN ALSO BE CLASSIFIED BY THE PRESSURE
EXERTED ON THE CONTAINER BY ITS CONTENTS:

» LOW-PRESSURIZED
* HIGH-PRESSURE
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CONTAINER OVERVIEW

- Containers with working
Liquid — A maximum capacity of 119 pressure less than 100 psig. This includes
gallons (450L)or less tanks that are considered “atmospheric”
Solid — A maximum capacity of 882 LBS pressure tanks.
(454 kg) or less
Gas — A water capacity of 1000
(454kg)pounds or less

- A package or container which has:
Liquid — A maximum capacity greater than - Containers with working
119 gallons (450L). pressure greater than 100 psig. These
Solid — A maximum capacity greater than | confainers, offen called vessels, can have
882 pounds (454kg) pressures up to approximately 6000 psig
Gas — A water capacity greater than 1000
nounds (454ka)

NON-BULK CONTAINERS

ON-BULK CONTAINERS

ON-BULK CONTAINERS HOLD RELATIVELY SMALL AMOUNTS OF
MATERIAL.

ON-BULK CONTAINER VOLUMES

* LiQuips — 119 GALLONS (450 LITERS) OR LESS

* SoLips — 882 POUNDS (400 KILOGRAMS) OR LESS

* COMPRESSED GASES — 1,001 POUNDS (454 KILOGRAMS) OR LESS.
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NON-BULK CONTAINER EXAMPLES

Super iuckx (Bags)

NON-BULK CONTAINER EXAMPLES

Dewar Flask T

3%

Cylinders
.

) ) 1

IR E

NON-BULK CONTAINERS

* EXAMPLE OF SOME MATERIALS CARRIED BY NON-BULK
CONTAINERS:

¢ FLAMMABLE LIQUIDS

* CORROSIVE LIQUIDS OR SOLIDS

* SOLID OR LIQUID FERTILIZER

* SOLID, LIQUID, OR GASEOUS POISONS

* EXPLOSIVES
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NON-BULK CONTAINER MARKINGS

+ US DOT LABELS

» PRODUCT OR MANUFACTURER'S LABELS
* HMIS orR HAZCOM LABELS

* “IN-HOUSE" MARKINGS

* PESTICIDE LABELS

BULK CONTAINERS

BULK CONTAINERS

* BULK CONTAINERS HOLD LARGE
UMES OF MATERIAL.

* BULK CONTAINER VOLUMES
* LIQUIDS — MORE THAN 119 GALLONS (450 LITERS)

» SOLIDS — MORE THAN 882 POUNDS (400
KILOGRAMS)

» COMPRESSED GASES — MORE THAN 1,001 POUNDS
(454 KILOGRAMS)
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BULK CONTAINERS

BULK CONTAINERS COME IN MANY DIFFERENT TYPES DUE TO
THE PHYSICAL AND CHEMICAL PROPERTIES OF THE
MATERIALS THAT THEY MAY CARRY.

INTERMEDIATE BULK CONTAINERS ARE SUB CLASS OF BULK
CONTAINERS

INTERMEDIATE BULK CONTAINERS

IBCS ARE CLASSIFIED AS BULK CONTAINERS BUT DO ““‘
NOT HOLD AS MUCH MATERIAL AS THE LARGER
CONTAINERS WITHIN THIS GROUP.

IBCS ARE USUALLY FOUND IN INDUSTRIAL OR
COMMERCIAL APPLICATIONS THAT REQUIRE MORE
MATERIAL THAN NON-BULK CONTAINERS BUT NOT AS
MUCH AS CARGO TANKS.

USUALLY PLACED ON OR IN A TRANSPORT VEHICLE.

CAPACITIES OF THESE CONTAINERS RANGE FROM
119 TO 793 GALLONS.
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IBC EXAMPLES

* PLASTIC OR METAL TANKS
(TOTES)

* WOOD OR FIBERBOARD
BOXES

* CYLINDERS

IBC MARKINGS

* DOT LABELS

* PRODUCT OR MANUFACTURER'S
LABELS

* HMIS orR HAZCOM LABELS
* “IN-HOUSE" MARKINGS

BULK CONTAINERS

. BULK CONTAINERS CAN BE FOUND IN DIFFERENT [
MODES OF TRANSPORTATION:

* HIGHWAY

* RAIL

* MARINE

2. BULK CONTAINERS CAN ALSO BE FOUND IN
FIXED FACILITY USE.




HIGHWAY TRANSPORT VEHICLES INCLUDE

TYPE DISCRIPTION

MC 306/DOT 406 LOW PRESSURE FLAMMABLE LIQUID
TANK TRUCK

MC 307/DOT 407 LOW PRESSURE CHEMICAL TANK
TRUCK

MC 312/DOT 412 CORROSIVE LIQUID TANK TRUCK
MC-331 HIGH PRESSURE TANK TRUCK
MC-338 CRYOGENIC LIQUID TANK TRUCK
DRY BULK CARGO TRAILER Hame
HIGH PRESSURE TUBE TRAILER Hawe

BOX TRAILER Hame

MC-306 / DOT-406 LOW PRESSURIZED
HIGHWAY CARGO TANK

MC-306 / DOT-406 LOW PRESSURE HIGHWAY
CARGO TANK

DESIGNED TO WORK AT ATMOSPHERIC PRESSURES.
TYPICAL MAXIMUM CAPACITIES IS 9,000 GALLONS.

TANK DESIGN FEATURES:
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MC-306 / DOT-406 LOW PRESSURE HIGHWAY
CARGO TANK

MC-307 / DOT-407 LOW PRESSURE HIGHWAY
CARGO TANK

MC-307 / DOT-407 LOW-PRESSURE
HIGHWAY CARGO TANK

. DESIGNED TO WORK AT ATMOSPHERIC PRESSURES.

. CAPACITIES RANGE FROM 5000 TO 7000 GALLONS

. TANK DESIGN FEATURES:
* CRRCULA CTION




MC-312 / DOT-412 CORROSIVE LIQUID
HIGHWAY CARGO TANK

MC-312 / DOT-412 CORROSIVE LIQUID
HIGHWAY CARGO TANK

DESIGNED TO WORK AT LOW PRESSURES.
CAPACITIES : UP TO 7000 GALLONS.

. TANK DESIGN FEATURES:

» CIRCULAR CROSS-SECTION (SMALLER THAN 307)

« UPI0 ERNAL STIFFENING RINGS
MENT WITH A MAWP UP TO 50 PSIG

GLE OR DOUBLE WALL STEEL OR STAINLESS STEEL Bk
UCTION.
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MC-312 / DOT-412 CORROSIVE LIQUID HIGHWAY
CARGO TANK

MC-331 HIGH PRESSURE HIGHWAY
CARGO TANK

————

/ PROPANE |

MC-331 PRESSURE HIGHWAY CARGO
TANK
. DESIGNED TO WORK AT PRESSURES UP TO |
500 Ppsl.
. OVERALL CAPACITY 11,500 GALLONS.
. TANK DESIGN FEATURES: 4

Si ALL

* PAINTED A REFLECTIVE
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MC-331 HIGH PRESSURE HIGHWAY CARGO

TANK b F i

MC-338 CRYOGENIC HIGHWAY
CARGO TANK

MC-338 CRYOGENIC HIGHWAY
CARGO TANK

. DESIGNED TO WORK AT PRESSURES
UP TO

. OVErALL CAPACITY: 14,000
GALLONS

. TANK DESIGN FEATURES: I
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DRY BULK CARGO TANK OR PNEUMATICALLY
OFF-LOADED HOPPER TRAILER

DRY BULK CARGO TANK OR PNEUMATICALLY
OFF-LOADED HOPPER TRAILER

* USES PRESSURE TO OFF-LOAD
PRODUCT.

+ CAPACITIES RANGE UP TO 2,800
CUBIC FEET.
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» TANK DESIGN FEATURES:

» OVAL SHAPE

THIS TRUCK WAS HAULING AMMONIUM NITRATE WHEN IT CAUGHT FIRE IN
ARKANSAS - THE TRUCK EXPLODED CREATING A LARGE CRATER
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HIGH PRESSURE /COMPRESSED GAS
TRAILER (TUBE TRAILER)

HIGH PRESSURE/COMPRESSED GAS
TRAILER (TUBE TRAILER)

1. TYPICALLY CARRIES PRESSURIZED
GASES (SUCH AS AIR, HELIUM, AND
OXYGEN, HYDROGEN) IN
PRESSURIZED TUBES.

2. PRESSURE MAY BE UP TO 5,000 PsI

3. TANK DESIGN FEATURES:

« STEEL TANKS MO O A TRAILER

N THE RE/ HE TRAILER
IFOLDED TOGETHER

BOX TRAILER

. TYPICALLY CARRIES PALLETIZED GOOD,
DRUMS, IBC CONTAINERS, ROLLS OF
PAPER OR STEEL...

. MAY BE INSULATED WITH REFRIGERATION
UNIT

. LENGTHS CAN BE UP TO 53’ FEET
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BOX TRAILER

DOT-103 / DOT-111 LOW PRESSURIZED

CARGO TANK RAILCAR

DOT-103 / DOT-111 LOW PRESSURIZED
CARGO TANK RAILCAR

DESIGNED TO WORK AT ATMOSPHERIC
PRESSURES BELOW 100 PSI.

CAPACITIES UP TO 30,000 GALLONS

TANK DESIGN FEATURES:
OT-111, DOT 103 (WITH EXPANSION DOME)
N / FLAT ENDS
MPARTMENT
RE LOCATED ON TOP OF THE CAR.

ENT.
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DOT-105 / DOT-112 PRESSURIZED

DOT-105 / DOT-112 HIGH PRESSURE
CARGO TANK RAILCAR

1. DESIGNED TO WORK AT PRESSURES OF UP TO
600 psl.

2. CAPACITIES CAN BE UP TO 45,000 GALLONS

3. TANK DESIGN FEATURES:
» CIRCULAR CROSS-SECTION / ROUNDED ENDS
* SINGLE COMPARTMENT
+ VALVES AND FITTINGS ARE LOCATED IN A PROTECTIVE
HOUSING ON TOP OF THE TANK.
* INCLUDES CAR CLASSES, DOT109,, DOT114, AND
DOT120
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KINGMAN ARIZONA BLEVE 1973

On July 5, 1973 a propane tank caught fire in Kihgman, AZ. A
railroad worker and 11 FF's were killed after a leak caught fire
and the tank subsequently exploded. It created a fireball 1,000'
high and a shockwave felt 5 miles away. The train car landed 1/4
mile awa

DOT-113 CRYOGENIC LIQUID TANK
RAILCAR

DOT-113 CRYOGENIC CARGO TANK
RAILCAR

1. TANK IS GENERALLY DOUBLE WALLED AND INSULATED.
TEST PRESSURES FROM

2. CAPAcCITIES UP TO 20,000 GALLONS.

3. TANK DESIGN FEATURES:
 CIRCULAR CROSS-SECTION / ROUNDED ENDS
* SINGLE COMPARTMENT
* TEMPERATURE AT -130°F OR LESS.
» COMMODITIES: NITROGEN, ARGON, CO2 ... T
* INCLUDES CLASSES AAR204W, AND AAR204XT =
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INTERMODAL CARGO TANKS

INTERMODAL CARGO TANKS

» CAN BE PRESSURIZED OR NON-
PRESSURIZED.

» CAPACITIES RANGE UP TO 6,300
GALLONS.

* TANK DESIGN FEATURES:

* TANK MOUNTED INSIDE A METAL SUPPORT STRUCTURE.

» TANKS CAN BE OVAL, RECTANGULAR, OR CIRCULAR IN
CROSS-SECTION

INTERMODAL CARGO TANKS

1. CAN BE TRANSPORTED IN ALL
[]\

* RAILROAD
* HIGHWAY

* MARINE
* AR

18



8/5/24

INTERMODAL CARGO TANKS
CONSIDERATIONS

—
IMO-TYPE 1 / IMO TYPE 2 NON-PRESSURIZED ‘u\\‘/
CARGO TANKS HAVE A WORKING PRESSURE OF EANrAS

UP TO 100 PSIG AND CARRY VARIOUS LIQUIDS I a\yadl

IMO TYPE 5 PRESSURIZED CARGO TANKS HAVE Lwlm
WORKING PRESSURES FROM 100 TO 500 PSIG ‘ o

AND CARRY LPG, AMMONIA, ETC....

IMO TYPE 7 CRYOGENIC CARGO TANKS HAVE

THE “TANK-WITHIN-A-TANK” DESIGN FOR VERY

COLD MATERIALS SUCH AS NITROGEN, HELIUM, \CTo
SOV O ERICs:

INTERMODAL CARGO TANKS
CONSIDERATIONS

HiGH PRESSURE TUBE MODULE TRANSPORTS |
GASES IN HIGH-PRESSURE CYLINDERS TESTED

10 6000 PSIG

COMMODITIES CARRIED OXYGEN, NITROGEN,
HELIUM, HYDROGEN, AND RADIOLOGICAL L

» CAPACITY IS UP TO 80,000 CUBIC FEET

NON/LOW PRESSURE FIXED FACILITY
BULK STORAGE TANKS

e Y

* COME IN A VARIETY OF DESIGNS & SIZES.
* GENERALLY CONSTRUCTED FROM STEEL.

* TANKS ARE OFTEN LOADED AND UNLOADED
FROM BOTTOM OF TANK.

* THESE TANKS CAN STORE MANY DIFFERENT
TYPES OF LIQUIDS. Plains America-Yorktown, Va
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NON/LOW PRESSURE FIXED FACILITY BULK
STORAGE TANKS

INE R!

. v CYLINDRICAL WALLS SUPPORTING A FIXED A_
INVERTED CONE ROOF.

* = OPEI DSPHE RESSURE. MAY HAVE INSULATION,
PARTICULARLY FOR HEAVY FUEL OIL AND ASPHALT SERVICE L

COVERED TOP FLOATING ROOF TANK
REFERRED TO AS AN INTERNAL FLOATI F.

{E ROOF TANK WITH AN INTERNAL FLOATING ROOF. LARGE VENT:
D AT THE F THE TANK SHELL.

FLAMMABLE AND COI

NON/LOW PRESSURE FIXED FACILITY BULK
STORAGE TANKS

* OPEN FLOATING ROOF WITH LIGHTWEIGHT ALUMINUM GEODESIC DOME.
TANK S ES FLAMMABLE LIQUIDS

VERED FLOATING ROOF T, 4 Floating
Geodesic D
<

OPEN TOP_FLOATING ROOF TANK

— .

o Wi ) TO 3 g
ACTUALLY FLOATS C S / -
X3
o TANK S FLAMMABLE AND CON 4 o

HORIZONTAL CYLINDRICAL TANK.

NON/LOW PRESSURE FIXED FACILITY BULK
STORAGE TANKS

HEMISPHERIOD TANK
* TYPICALLY STORE VOLATILE LIQUIDS SUCH AS GASOLINE.
+ CONTENTS STORED AT LOW PRESSURE (0.5 — 15 PSIG)

—

DOME ROOF TANK.
* TYPICALLY STORES FLAMMABLE OR COMBUSTIBLE, VOLATILE LIQUIDS
(SUCH AS GASOLINE, LIQUID FERTILIZERS, AND SOLVENTS.
®©

* CONTENTS STORED AT LOW PRESSURE (0.5-15 PSIG)
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PRESSURE FIXED FACILITY BULK STORAGE
TANKS

® SINGLE SHELL, NON-INSULATED TANK, ROUNDED

ENDS INDICATE HIGH PRESSURE. PAINTED WHITE §
OR HIGHLY REFLECTIVE COLOR.

* SIZE VARIES WITH OCCUPANCY - 1,000 10
3,000+ GALLONS.

* TANK CONTAINS LP GASES, ANHYDROUS
AMMONIA, HIGH VAPOR PRESSURE FLAMMABLE
LIQUIDS.

PRESSURE FIXED FACILITY BULK STORAGE
TANKS

FIXED FACILITY BULK STORAGE TANKS

THESE BULK STORAGE TANKS OFTEN HAVE “IN-HOUSE” MARKINGS
USED FOR PRODUCT IDENTIFICATION.
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PIPELINES

* THESE SUPPLY LINES ARE OFTEN FOUND
UNDERGROUND.

* MARKING FOR PIPELINES MAY BE FOUND
ON POSTS THAT ARE LOCATED ABOVE THE
PIPELINE.

* “IN-HOUSE" MARKINGS ARE SOMETIMES
FOUND ON ABOVEGROUND OR
OVERHEAD TRANSFER PIPING.

CONCLUSION

* PACKAGES AND CONTAINERS ARE USED TO STORE AND TRANSPORT
HAZARDOUS MATERIALS.

« THE TYPE OF PACKAGING USED CAN GIVE THE EMERGENCY RESPONDER
CRITICAL INFORMATION AS TO THE PACKAGE'S CONTENTS.

CONCLUSION

ONDER, DU HEIR SIZE-UP OF THE INCIDENT, SHOULD BE ABLE TO
VING QUESTION.

WHAT PHY STATE OF PRODUCT IS TYPICALLY CARRIED IN THE INVOLVED CONTAINERZ

WHAT IS THE RELATIVE CAPACITY OF THE CONTAINER2

IS THE CONTAINER A “ONTAINER OR IS IT HIGH-]

ARE MULTIPLE CONTAINERS INVOLVED?2

THE CONTAINER? [F SO, WHAT ARE THEY?
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