Hazardous Materials Technician, 1st Edition

Container Identification, Design, and Construction

Chapter 10
Container Identification, 
Design, and Construction
Lesson Goal
After completing this lesson, the student shall be able to describe and discuss the containers, tanks, and fixed facility containers that may hold hazardous materials.
Objectives

Upon successful completion of this lesson, the student shall be able to:


1.
Identify non-bulk containers. [NFPA® 472, 7.2.1.1, 7.2.1.1.5, 7.2.3.1, 7.2.3.1.2]


2.
Identify intermediate bulk containers. [NFPA® 472, 7.2.3.1.1(3)]


3.
Describe ton containers. [NFPA®472, 7.2.3.1.1(5)]

4.
Identify characteristics of highway cargo containers. [NFPA® 472, 7.2.1.1.3(1-7), 7.2.1.2, 7.2.1.2.1(1, 3), 7.2.3.1.1]


5.
Identify characteristics of railway tank cars. [NFPA® 472, 7.2.1.1.1, 7.2.1.2, 7.2.1.2.1(2), 7.2.3.1.1(7)]


6.
Describe intermodal containers. [NFPA® 472, 7.2.1.1.2, 7.2.3.1.1(4)]


7.
Explain marine tank vessels.


8.
Describe air freight cargo.


9.
Identify the construction and principles of pipelines. [NFPA® 472, 7.2.3.1.1(6), 7.2.3.2, 7.2.3.3]


10.
Identify fixed facility containers. [NFPA® 472, 7.2.1.1, 7.2.1.1.4, 7.2.1.2.2, 7.2.3.1.1(2), 7.2.4.2, 7.2.4.3]

11.
Describe laboratories that may house hazardous materials.


12.
Define batch plants.


13.
Differentiate among radioactive materials packaging. [NFPA® 472, 7.2.1.1.6, 7.2.3.1.3]


14.
Explain non-regulated and illicit container use.
Instructor Information

This is the lesson covering container identification. This lesson describes non-bulk, intermediate bulk, and ton containers. The lesson also covers highway cargo containers and railway tank cars, as well as marine and air freight cargo. The lesson also covers fixed facility containers.  

Important instructor information is provided in shaded boxes throughout the lesson plan. Carefully review the instructor information before presenting the lesson.

Methodology

This lesson uses lecture and discussion. The level of learning is comprehension.
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Audiovisuals

· Visuals 10.1 to 10.88 (PowerPoint® Presentation)
Evaluation

· Chapter 10 Quiz 
· Chapter 10 Test
Presentation Tools

Interactive Objects allow instructors to present information a piece at a time by clicking on hot spots in a larger image.
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Each object is labeled in the Lesson Outline and indicated in the PowerPoint® presentation by a RED arrow in the top left corner of the image. This lets instructors know to use the mouse to explore all of the information on the slide.
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After all of the information is displayed a reset arrow will appear in the bottom right corner of the image. Instructors can use this to remove the text and quiz students on content just covered or simply move on to the next slide.
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To move to the slide after an interactive object, select the Click for next slide arrow on the left side of the slide.

Videos are used as discussion starters or to illustrate a concept or process discussed in the chapter. 
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These are labeled in the Lesson Outline and indicated in the PowerPoint® presentation by the Click image to play arrow on the left side of the slide.

Section I:
Non-Bulk Containers 
I. non-bulk containers
pp. 434-441
Objective 1 – Identify non-bulk containers.
A. [image: image5.png]Learning Objective 1
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Non-Bulk Containers

1. [image: image6.png]Non-bulk containers are in wide use
across the U.S. and may be found in
any transportation port or location.

e
Fiberboard,
Aerosol cans wooden
boxes




May include

a. Drums

b. Cylinders

c. Dewers

d. Carboys

e. Bottles

f. Bags

g. Aerosol cans

h. Fiberboard or wooden boxes

2. In wide use across U.S.

3. May be found in any transportation port or location

4. Difficult to determine if hazardous

5. Some may not be marked or may be marked inappropriately

6. Shape and size can aid in hazard determination

Instructor Note: Refer students to the information box “Bulk and Non-Bulk Packaging” on p. 435 of the manual. Discuss with students the definitions of both bulk and non-bulk packaging.
B. [image: image7.png]Bags come in a variety of material
and hold a wide array of contents.
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Bags

1. Come in variety of materials
2. May hold wide array of contents

3. May be constructed out of 
a. Plastic
b. Multilayered paper
c. Paper bag layered with plastic

4. Typical contents

a. Dry corrosive

b. Blasting agents

c. Explosives

d. Flammable solids

e. Oxidizers or organic peroxide

f. Poisons

g. Pesticides

h. Other regulated materials (ORM)

5. Characteristics

a. May contain up to 100 pounds (45 kg) of material

b. Can be stacked on pallets with enough material to constitute bulk shipment

c. Materials used causes packaging to be fragile and prone to damage and release of contents

d. Structure makes susceptible to environmental conditions

6. Haz mat technicians should be aware

a. Type of materials used in bag construction causes them to be 
i. Fragile 
ii. Prone to damage and release of contents

b. Contamination and spread of material is easy with bags

c. Forklifts may easily breach a bag without operator noticing

d. Containment and confinement techniques may require creative thinking

e. Flammable dust may complicate incident based on material, location, and quantity
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Carboys and bottles

1. Limited-use, non-bulk container used almost exclusively for shipment of hazardous materials

a. Bottlelike container made of plastic, glass, or steel

b. Similar to bottles; have narrow neck and larger internal capacity

c. Sizes vary between few gallons and 20 gallons

2. Typical contents

a. Class 3 (Flammables)

b. Class 4 (Solids dissolved or suspended in solvents)

c. Class 5 (Oxidizers)

d. Class 6 (Poisons)

e. Class 8 (Corrosives)

3. Characteristics

a. Relatively safe – Typically not prone to damage and corrosion found with other containment devices

b. If constructed of glass or plastic or outer packaging damaged or missized, internal containment device may be damaged

4. Haz mat technicians should be aware

a. Colored glass often indicates material is photosensitive

b. Documentation, labels, and placards may not represent true contents

c. Placards and labels may not be required, so unknown flammable or combustible products may be present

d. Outer packaging may react with contents if breach occurs

e. Crystals on rim indicate something has changed inside container

i. Potentially makes product sensitive to vibration, friction, or temperature changes

ii. If exposed, product might explode
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Drums and pails

1. Commonly used container type for variety of materials

2. May be constructed of

a. Metal

i. Steel and stainless steel

ii. Commonly used to carry flammable materials and solvents

iii. Typically carry highly corrosive materials and those that are toxic inhalation hazards (TIHs)

b. Fiberboard

i. Used for solid materials

ii. May contain liquid or slurries in bags

iii. May or may not be lined with inner containment material

iv. Common materials

(a) Pesticides
(b) Food-grade products

(c) Corrosive solids

c. Plastic

i. Typically carry corrosive products

ii. May also carry flammables and solvents

iii. May incorporate inner containment material

3. May be configured with open head or closed head
a. Open-head – Has top lid that can be fully removed

b. Closed-head – Has smaller opening such as bung hole

4. Characteristics

a. May have two threaded openings

b. Can hold up to 119 gallons (450 L) liquid capacity

c. Typically 55 gallons (208 L)

5. Sometimes prone to damage depending on construction

a. May leak from seams or bung openings

b. Metal – May be prone to corrosion or rot

c. Prone to mechanical damage

d. Other causes of damage – Punctures, tears, overpressure

6. Pails

a. Type of drum

b. Lower content capacity

c. Wide variety of uses

d. Found in all types of locations

e. May be constructed of metal, fiberboard, or plastic

f. May hold anywhere from 1 to 5 gallons (4 L to 19 L)

g. Materials

i. Flammable solids

ii. Flammable or combustible liquids

iii. Oxidizers or organic peroxide

iv. Poisons
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Note: Pails may be prone to the same types of leakage and damage as drums because of similar construction materials.
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When dealing with drums or pails, haz mat technicians should

a. Consider integrity of drum, especially if reused or abandoned

b. Look for indicators of potential hazards such as 

i. Discoloration

ii. Staining

iii. Scoring

c. Assume empty drums have residual product or vapor until proven otherwise

d. Note drums with multiple roll rings may be 
i. Carrying heavier than normal material 
ii. Reconditioned and of questionable integrity

e. Look for bulges that indicate pressure buildup inside container; vacuums are also possible

f. Remember that drums are also used for salvage and cleanup and may contain materials not appropriate for container

g. Be aware that 55-gallon drums are commonly used to contain hazardous waste

i. May be from multiple locations

ii. May have multiple layers

iii. May contain multiple hazard classes
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Cylinders

1. Pressurized vessel that may contain

a. Compressed gases

b. Flammable or combustible liquids

c. Poisons

d. Corrosives

e. Radioactive materials

2. May be pressurized from 40 psi up to 6,000 psi (276 kPa to 41 369 kPa)

3. Sizes range from 1 L (1000 mL) bottles to very large cylinders having 1,000 lbs (454 kg) or water capacity

4. Can be found in wide variety of locations
a. Manufacturing facilities

b. Medical facilities

c. University labs

d. Construction sites
5. Basic identification

a. Often display characteristics relevant to contents
i. Short and broad have lower pressure than long and thin

ii. Those with weld seam on long axis will not be used for high-pressure containment

b. U.S. Department of Transportation (DOT)

i. Establishes regulations on care, maintenance, and manufacture

ii. Specification markings must be located near top of cylinder and indicate

(a) Hydrostatic test dates

(b) Manufacturer

(c) DOT specification

(d) Serial numbers

(e) Inspector marks

c. Color-coding system

i. Recommended by Compressed Gas Association

ii. Followed by many medical gas manufacturers
iii.  Not required by law

iv. Cannot be relied on as means of identification

[image: image13.png]cylinder contents.




WARNING!: Marking and color-coding of cylinders is not an industry standard and cannot be relied on for identification purposes. Use labels to properly identify cylinder contents.

6. [image: image14.png]Haz mat techs must keep several
characteristics of cylinders in mind.
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Construction features

a. Made of materials of high tensile strength

i. Steel – Most common

ii. Aluminum

iii. Carbon fiber

iv. Polycarbonate

b. Valve devices specific to product contained inside
c. Stop angle valves common feature

d. Pressure relief devices

i. Safety devices that work in tandem with valve

ii. If pressure exceeds rated pressure, activates and relieves excess pressure

iii. In most cases, cannot  be reset after activation; must be replaced

iv. May be constructed of low melting point metal

v. Not incorporated in all cylinders

7. Common leak points

a. Leaks uncommon in well-maintained cylinder

b. Mechanical damage may reduce overall strength

c. Leaks may occur at threaded connections for valve assembly or within valve assembly itself

d. Leak may be gaseous or liquid

e. Leak in sidewalls, valves, or fusible plugs requires use of specialized repair kits and recovery vessels

8. Cryogenic cylinders

a. Vessels designed and manufactured to accommodate super-cooled materials stored within

b. Must be able to accommodate material at both gaseous state and liquid state

c. Vary in capacity; can hold upwards of 266 L (266 000 mL) product and over 5,000 ft3 (142 m3) of gas

d. Pressures may reach approximately 300 psi (14 kPa)

9. Y cylinders

a. Type of compressed gas cylinder
b. Can be bulk or non-bulk

c. Characteristics – Typically 

i. 7 ft (2 m) long

ii. 2 ft (0.6 m) in diameter

iii. Have wall thickness of about 0.6 inches (1.5 mm)

iv. When empty, weight about 1,200 lbs (54 kg)

v. Have water capacity of approximately 16 cubic feet (0.5 m3), 450 liters (450 000 mL) or 120 gallons

d. Often used for refrigerants

e. Two specifications depending on size

i. DOT-3AA

(a) Seamless steel cylinder

(b) Water capacity of not over 1,000 lbs (454 kg)

(c) Service pressure of at least 150 psig (1 136 kPa)

ii. DOT-3AAX

(a) Seamless steel cylinder

(b) Water capacity of not less than 1,000 lbs (454 kg)

(c) Service pressure of at least 500 psig (227 kPa)
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Other common small containers

1. Wood and fiberboard boxes

a. May be used as primary packaging devices or as cases for smaller inner containers

b. May carry array of hazardous materials
c. Proper labeling must be used

d. Wooden – May be used to carry every classification of hazardous material including compressed gas cylinders

e. Fiberboard – May be used to carry every classification of hazardous material except compressed gases and poisons

f. Cannot carry compressed gases themselves, but can carry products such as aerosol cans

2. Multicell packaging

a. Packaging device form-fitted to other containers
b. Can serve as protective device for container

c. U.S. DOT limits capacity to no more than six cells and maximum of four liters

3. Dewar flask
a. Nonpressurized, insulated container

b. Has vacuum space between outer shell and inner vessel

c. Designed for storage and dispensing of cryogenic materials

i. Liquid nitrogen

ii. Liquid oxygen

iii. Helium

d. Has bulky appearance due to insulation used to keep cryogenic material at desired temperature
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Review Question: What items may be used as non-bulk packaging?
See pp. 434-441 of the manual for answers.

Section II:
Intermediate Bulk Containers (IBCs)

II. intermediate bulk containers (ibcs)

pp. 441-442
Objective 2 – Identify intermediate bulk containers.
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Intermediate Bulk Containers (IBCs)

1. Designed by U.S. DOT as either rigid or flexible portable packaging designed for mechanical handling
2. Design standards based on United Nations Recommendations on the Transportation of Dangerous Goods (UN Recommendations)

3. Maximum capacity not more than 3 cubic meters (3 000 L, 793 gal, or 106 ft3)

4. Minimum capacity not less than 0.45 cubic meters (450 L, 119 gal, or 15.9 ft 3) or maximum net mass of not less than 400 kg (882 lbs)

5. Two types

a. Flexible intermediate bulk containers (FIBCs)

b. Rigid intermediate bulk containers (RIBCs)

6. Authorized to transport wide variety of materials and hazard classes

a. Aviation fuel (turbine engine)

b. Gasoline

c. Alcohols

d. Toluene

e. Corrosive liquids

f. Solid materials in powder, flake or granular forms

7. FIBCs

a. Flexible, collapsible bags or sacks used to carry both solid materials and fluids

b. Designs vary greatly

c. Often used to transport wet or hazardous materials
d. Lined with polypropylene or some other high-strength fabric

e. May be constructed of multiwall paper or other textiles

f. Common-sized supersack can carry equivalent of four to five 55-gallon (208 L) drums and can be stacked one on top of another

g. Sometimes transported inside rigid exterior container made of corrugated board or wood

8. RIBCs

a. Typically made of steel, aluminum, wood, fiberboard, or plastic 

b. Often designed to be stacked

c. Can contain both solid materials and liquids
d. Some may look like smaller versions of intermodal nonpressure tanks with metal or plastic tanks inside rectangular box frames

e. Others may be large, square, or rectangular boxes or bins

f. May be used to carry various liquids, fertilizers, solvents, and other chemicals
g. May have capacities up to 400 gallons (1 514 L) and pressures up to 100 psi (689 kPa) {6.9 bar}
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Haz mat technicians should be aware

a. They share many of same issues as barrels and drums

b. Some have valves that have potential to leak and sometimes are difficult to access

c. Some have containment vessels incorporated into container but may not be able to contain entire volume of container

d. Specific products have specifically designed containers

e. Depending on protective housing, patching and plugging operations can be difficult

f. Supersacks can be extremely difficult to handle because there is no easy way to pick up or move if it comes off the pallet
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Review Question: What materials may be transported in intermediate bulk containers?

See pp. 441-442 of the manual for answers.

Section III:
Ton Containers (Pressure Drums)

III. ton containers (pressure drums)

pp. 442-443
Objective 3 – Describe ton containers. 
A. [image: image21.png]Learning Objective 3
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Ton Containers (Pressure Drums)

1. Tanks that have capacities of 1 short ton or approximately 2,000 pounds (907 kg or 0.9 tonne)
2. Gross weight can range between 3,300 and 3,650 lbs

3. DOT refers to as “multi-unit tank car tanks” (DOT 110 and DOT 106)
4. Typically stored on sides

5. Ends are convex or concave

6. Have two valves in center of one end, one above the other

a. One connects tube going into liquid space

b. Other connects tube going into vapor space above

7. Some have pressure-relief device in case of fire or exposure to elevated temperatures
8. May have fusible plugs that can melt and relieve pressure in container

9. Commonly contain chlorine 

10. Often found at locations such as water treatment plants and commercial swimming pools

11. Extremely rigid type of containment device

12. Leaks often occur at valves

13. If leak occurs, specialized repair kits known as B kits should be utilized

Instructor Note: Refer students to the information box titled “Chlorine Emergency Kits” on p. 443 of the manual. Discuss the different types of kits used at haz mat incidents involving chlorine.
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Review Question: What are ton containers?
See pp. 442-443 of the manual for answers.

Section IV:
Highway Cargo Containers

IV. highway cargo containers

pp. 443-463
Objective 4 – Identify characteristics of highway cargo containers. 
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Highway Cargo Containers

1. Transport all types of hazardous materials in wide range of quantities

2. Recognizable by

a. Construction features

b. Fittings

c. Attachments

d. Shapes

3. Container contents based on placards, shipping papers, or other formal sources of information

4. Commonly used to transport bulk amounts of hazardous materials by road

5. Most designed to meet government tank-safety specifications

a. Establish minimum tank construction material thickness, required safety features, and maximum allowable working pressures

b. Two currently in use

i. Motor carrier (MC) standards
ii. DOT/TC standards

6. Those not constructed to meet specifications called nonspec tanks

a. May haul hazardous materials if tank was designed for specific purpose and exempted from MC or DOT/TC requirements

b. May carry nonhazardous materials

7. Some have multiple compartments

a. Each considered separate tank

b. Each may contain different products
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Tank Markings

1. Some may directly correlate to contents, but others may not

2. All compressed gases and cryogenic liquids required to display shipping name on tank

3. Must be on both sides of tank and at both ends

4. Frequently include product’s brand name
C. Specification Plates

1. Required of all tanks that meet established specifications
2. Display variety of information

3. Two types required

a. Nameplate

b. Specification plate

4. Must be corrosion-resistant

5. Must be permanently attached to cargo tank truck or integral supporting structure

6. Must be permanently and plainly marked in English by stamping or embossing
7. Must be affixed to left side of vehicle near front of cargo tank truck in place readily accessible for inspection

8. Multiple plates

a. May be found on insulated tanks and some certification tanks

b. One may be located on left front of tank permanently mounted under insulation; may only be viewed if insulation is removed

c. Other located on outside of insulating jacket on front left side of tank or within operator’s cabinet

9. American Society of Mechanical Engineers (ASME) certification plates

a. Separate certification plate for tanks certified for pressure carriers

b. Can be identified by embossed “U” on upper left-hand corner of certification plate

c. Required on vacuum-loaded cargo tanks

i. Must have minimum internal design pressure of 25 psig (274 kPa)

ii. Must be designed for minimum external design pressure of 15 psig (205 kPa)
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Nonpressure tanks

1. May carry any product from food-grade liquids to petroleum products

2. Carry MC 306 or DOT 406 designation

3. Make up more than half total fleet of tankers on road today

4. Often have more than one compartment

5. Common products shipped

a. Gasoline

b. Fuel oil

c. Flammable and combustible liquids

d. Alcohols

e. Food-grade liquids
6. Basic identification

a. By elliptical cross section and nearly flat heads

b. Owner’s name usually permanently marked

c. Commonly top loaded and unloaded through discharge valves located at bottom of tank

d. Number of valves often good indicator of number of compartments

e. Typically have

i. Rollover protection running length of tank

ii. Multiple compartments

iii. Separate manhole for each compartment

iv. Emergency shutoff on driver’s side front

7. [image: image28.png]The construction features of
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Construction features

a. MC 306 usually constructed of aluminum 

b. Those constructed prior to August 31, 1995 may be constructed of carbon steel

c. Often steel-walled and insulated

d. May be compartmentalized

i. Each has own manhole assembly at top of tank

ii. Large compartments may have more than one manhole assembly

e. If tank not compartmentalized, will have baffles to help control liquid movement

i. Similar to separators that divide tanks

ii. Equipped with holes to allow liquid to move through at suppressed rate

iii. Indication marking may be visible at rear of tank

f. MC 306 tanks

i. Equipped with rollover protection that may run the entire length of tank
ii. Designed to accommodate pressures not exceeding 3 psig (122 kPa)

iii. Emergency shutoffs usually manual and may be located at front of tank

iv. May also include fusible link
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DOT 406 tanks

i. Thicker shell than MC 306 tanks

ii. Allow for maximum pressure of 4 psig (129 kPa) but no lower than 2.65 psig (120 kPa)

iii. Manways must be able to withstand pressures and are rated to be leak free at 36 psig (350 kPa)
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Common leak points

a. Through manholes and dome covers

b. May also be created if subjected to mechanical damage

c. Lower discharge valves equipped with leak protection; discharge piping may still contain 20 to 40 gallons (76 L to 151 L)

9. Estimating capacity

a. May haul anywhere from 1,500 to 14,000 gallons (5 678 L to 53 000 L) of product

b. Typical quantity 9,000 gallons (34 069 L)

c. Each compartment may have different volume

d. Volumes must be marked on each compartment
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Low-pressure Cargo Tanks

1. Make up approximately twenty percent of tanker fleet on road

2. Carry MC 307 or DOT 407 designation

3. Transport liquids that may have higher vapor pressure than those carried in nonpressure tanks

4. Typical contents

a. Flammable liquids

b. Combustible liquids

c. Mild corrosives

d. Poisons

5. Basic identification

a. Circular cross section with flat heads

b. Viewed from behind, may have horseshoe shape

c. Will have manway at top but may be loaded from either manway or through internal valves located at bottom of tank

d. Usually have single compartment

e. Off-loading valve typically located in rear of tank

f. Manway rollover protection and ladder typically in center of tank when viewed from side

6. Construction features

a. Aluminum, mild steel, or stainless steel

b. Rollover protection around manway area

c. Stiffening rings used to increase structural integrity of tank

d. Working pressure rated at 25-35 psig (274 kPa and 343 kPa)

e. May have incorporated heating system

f. [image: image32.png]Low-pressure cargo tanks have
identifiable construction features.
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DOT 407 – Thicker shell and material
g. Emergency shutoffs located on driver’s side front of tank

h. Typically have 3-inch (76 mm) cleanout fittings

i. Small percentage have multiple compartments

i. Each considered separate tank

ii. Can carry more than one class of product at time

j. Safety features include fusible cap

7. Common leak points

a. Manways and valves
b. Difficult to locate due to presence of insulation

F. [image: image33.png]Corrosive liquid tanks have a unique
shape that aids in basic identification.
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Corrosive liquid tanks

1. Uniquely shaped tanker

2. Transports heavy, high density liquids and toxic inhalation hazards

3. Account for around twelve percent of containers on road

4. Either MC 312 or DOT 412 designation

5. Typically carry materials that are corrosive in nature

6. Basic identification

a. Typically have manway and valves located in rear

b. Typically have discharge lines located in top rear of tank

c. Overall volume that can be carried lower than other types

d. Small capacity – 3,300-6,300 gallons (12 492 L to 23 849 L)

e. Appear to be small in diameter and have convex heads

f. Have external stiffening rings

g. Can be insulated and/or heated

7. [image: image34.png]Corrosive liquid tanks also share
common construction features.
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Construction features

a. Stainless steel or carbon steel

b. May be lined with several different materials

c. Corrosive tanks can be made of aluminum or fiberglass reinforced plastic (FRP)

d. Can be insulated or noninsulated

e. Have stiffening rings closer together to help increase integrity of tank; visible if noninsulated

f. Have rollover protection around manway and fittings

g. Will be equipped with splash protection around manway and fittings

h. Typically top unloading

i. Piping comes from top of tank to ground level

j. Typically fittings and valves flanged and have gaskets between flanges

k. Most do not have emergency shut-offs

l. Valves have to be manually opened and closed

m. Originally designed to carry corrosives

n. Often discolored around loading and unloading areas

o. May be painted with corrosive-resistant paint

p. Many carry noncorrosive toxic inhalation (TIH) materials

8. Common leak points

a. Manways and valves

b. May be prone to leakage and failure if product leaks through liner

9. Estimating capacity

a. May carry average volume of 3,000 to 7,000 gallons (11 356 L to 26 498 L)

b. Traditionally single tanks with no compartmentalization
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High Pressure

1. Transport liquefied gases and high vapor pressure materials

2. Contents must remain under pressure to maintain liquid state

3. Account for approximately ten percent of tanks on roadways

4. Common products shipped

a. Anhydrous ammonia

b. Propane

c. Chlorine

d. Other gases that have been liquefied under pressure
5. Basic identification

a. Round with protruding, rounded heads

b. Carry designation MC 331

c. Working pressure ranges 100 to 500 psig (791 kPa to 3 549 kPa)

d. Rounded head enables tank to withstand high internal pressures

e. Noninsulated tanks required by DOT to have upper two-thirds painted white or another highly reflective color to help decrease internal temperatures

f. Chlorine and HF look different – Have domed protective housing on rear

6. [image: image36.png]Construction features of high-pressure
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Construction features

a. Steel or insulated aluminum

b. Not compartmentalized

c. Valves must be labeled to indicate whether it will control liquid or vapor

d. Must have at least one emergency shutoff valve if water capacity below 3,500 gallons (13 249 L)

e. Must have mechanical and thermal discharge control valves located at each end of tank if water capacity greater than 3,500 gallons (13 249 L)

f. Safety valve thresholds must be set at 110 percent of tank’s overall design pressure

g. Must have temperature and pressure gauges

h. May have liquid gauging devices

7. Common leak points

a. Within valve mechanisms

b. Flanges of valves

c. Plugs and caps

8. Estimating capacity

a. Typical capacity ranges between 8,000 and 11,500 gallons (30 283 L to 43 532 L)

b. Bobtail-type vehicles carry substantially less
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Cryogenic

1. Specially designed to carry gases that have been liquefied by reducing overall temperature

2. Contents extremely cold

3. Make up very small percentage of tanks on roadways

4. Little to be done for product control

5. Most manufacturers have own response teams

6. Common products

a. Liquid oxygen

b. Liquid nitrogen

c. Liquid carbon dioxide

d. Liquid hydrogen

e. LNG

f. Other gases that have been liquefied by lowering temperature
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WARNING!: The rapid expansion of vapors from cryogens can quickly displace oxygen.
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Basic identification

a. Must be adequately insulated to protect contents

b. Gives tank bulky appearance

c. Classified as MC 338

d. Deceptive – Holds far less than appears

e. Round with flat ends

f. Loading/unloading station located either in rear of tank or just forward of rear wheels

8. Construction features

a. Aluminum or stainless steel

b. Flat heads

c. Comprised of welded inner tank that holds product surrounded by vacuum space that contains insulating material

d. Final outer shell made of steel

e. Pressures range between 25 and 500 psig (274 kPa to 3 549 kPa)

f. Driver must be able to view pressure gauge from cab

g. Discharge precautions must be set at 110 percent of design pressure of tank

h. Thermal closure must activate at 250°F (121°C)

9. Common leak points
a. Valves

b. Can be compromised by mechanical damage and stress

c. Unique feature – Vents based on temperature and pressure

Instructor Note: Remind students that on cryogenic tanks, what may appear as a leak or activation of a pressure relief device may actually be the result of properly working safety equipment.

10. Estimating capacity – Range from 8,000 to 10,000 gallons (30 283 L to 37 854 L)
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Tube Trailers

1. Not classified by DOT as cargo tanks

2. Actually modified semi-trailers 

3. Comprised of between 2 and 36 individual tubes that may be stacked and banded together

4. Tubes 

a. May carry individual quantities or gas or may be linked together in cascade-style system

b. Have internal working pressure in excess of 5,000 psig (34 474 kPa)

c. Constructed of steel

d. Range from 9 to 48 inches (229 mm to 1 219 mm) in diameter

e. Can carry only one product at a time

f. Carry gas under pressure and occasionally liquefied gases

g. Commonly transported products

i. Argon

ii. Helium

iii. Carbon dioxide

iv. Nitrogen

v. Refrigerant gases

vi. Silicon tetraflouride
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Dry Bulk

1. Nonspecification cargo tanks 

2. Not regulated

3. Do not conform to DOT specifications

4. Distinguished by very large sloping V-shaped compartments

5. Common products transported

a. Fertilizers

b. Oxidizers

c. Corrosive solids

d. Cement

6. Off-loaded through bottom ports

7. May be pneumatically off-loaded with help from compressor
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Review Question: What characteristics of cargo tank trucks may be used to determine if they are carrying hazardous materials?

See pp. 443-463 of the manual for answers.

Section V:
Railway Tank Cars

V. railway tank cars
pp. 463-478
Objective 5 — Identify characteristics of railway tank cars. 
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Railway Tank Cars

1. Classified according to construction features and fittings

a. Nonpressure tank cars

i. General service

ii. Acid service

b. Pressure tank cars

c. Cryogenic liquid tank cars

Instructor Note: Refer students to Table 10.10 on p. 464 of the manual for designated class numbers and appropriate approving authority for different types of rail cars.
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Tank Car Markings

1. Reporting marks

a. Identify tank and owner

b. Stenciled on left side of tank and each end

c. May also be stenciled on top of car in case accident turns car on side

d. Consist of up to four letters indicating tank’s owner

e. May contain up to six additional digits

2. Specification marking

a. Stenciled on right side of tank on longitudinal side

b. Represent DOT, TC, or Association of American Railroads (AAR) standards to which tank car was constructed

c. Do NOT identify tank’s cargo

3. Capacity stencil

a. Shows volume of tank car

i. Gallons – Stenciled on both ends under car’s reporting marks

ii. Pounds – Stenciled on sides of cars under reporting marks

b. On certain tank cars, water capacity of tank in pounds stenciled on sides of tank near center of car

4. Dedicated tank cars – Name of product stenciled on side of tank; tank only allowed to carry product listed

5. New-style tank cars equipped with two identical identification plates

a. Must be permanently mounted on inboard surface of tank’s structure

b. Includes material tank is constructed from and specified equipment
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Tank Car Structure

1. Includes tank and body of car

2. Constructed several different ways

3. Full sill
a. Continuous underframe

b. Runs length of railcar

c. Absorbs all forces created by train’s movement

d. Topside holds tank in place

e. Bottom rests on truck assembly

f. Truck assembly similar to chassis; includes

i. Wheels

ii. Axles

iii. Truck bolsters

iv. Bowl pins

4. Stub sill

a. Frameless

b. Short structural member that is welded to end of tank
c. Attaches tank to truck assembly

d. Absorbs forces of train movement

5. Body bolster

a. Structural cross member mounted at right angle to underframe

b. Cradle for tank

c. Those equipped with have one at each end of railcar
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Safety Features of Railway Tank Cars

1. Heat shields

a. Protect heads of tank car when transporting hazardous materials

b. Offer extra layer of puncture protection on ends of tank

c. May be full or half

d. Jacketed tank cars – May incorporate full plate that protects entire head

e. Required on all pressure cars

f. May or may not be visible

2. Insulation

a. Helps protect cargo from outside temperatures

b. May be found on pressure and nonpressure tank cars

c. Almost always found on cryogenic tank cars

d. Most common types

i. Fiberglass

ii. Polyurethane foams

iii. Perlite – For cryogenic products

e. Concealed by tank’s outer jacket

3. Thermal protection

a. Should not be confused with tank car insulation
b. Designed to protect tank car from direct flame impingement or pool fire

c. Ratings

i. Pool fires – 100 minutes

ii. Torch fires – 30 minutes

d. For tank cars shipping liquefied flammable gases or poisonous gases

e. May be coupled with insulation

f. Types

i. Jacketed

(a) Mineral wool or other man-made ceramic fibers in blanket form

(b) Held in place by outer metal jacket

ii. Spray-on

(a) Rough textured coating sprayed onto tank

(b) Expands when exposed to fire
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CAUTION: Old thermal protection material will often contain asbestos.
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Heating coils

a. Located either inside or outside tank
b. Used to heat thick or solidified materials

i. Steam

ii. Hot water

iii. Heated oil

c. May be in place to reheat materials

d. Outlets and inlets of interior coils must have caps in place; exterior coils do not require caps

5. Top and bottom shelf couplers

a. Train car couplers with vertical restraint mechanisms on top and bottom that reduce potential  for coupler disengagement

b. Required on tank cars transporting hazardous materials

6. Skid protection
a. Prevents loss of tank car’s contents in event of derailment

b. Skid plate attaches to tank in area of bottom fittings

c. Top skid protection – Reduces amount of mechanical stress on tank and any fitting located on bottom of car
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Tank Car Fittings

1. Manways

a. Most obvious fittings found on tank car

b. Large openings located at top of cars

c. Usually have permanently attached cover plates

d. Allow access into interior of tank to be cleaned, inspected, and repaired

e. Play vital part in tank car identification

2. Valves and venting devices

a. Fittings that allow product to flow in one direction or another
b. Commonly found on railway tanks – Plug type and ball type

c. Primary means of loading and unloading
d. Eduction pipe – Connects valve to bottom of tank

e. Sumps

i. Located at lowest point of tank

ii. Product flows into and allows for total drainage of tank
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Safety relief devices

a. Allow tank’s internal pressure to be relieved should pressure become too great from overfilling or excessive heat

b. Spring operated to allow device to close should tank’s internal pressure be reduced to normal limits
c. Pressure relief devices (PRDs)

i. Typically set to activate at 75 percent of tank’s test pressure

ii. May activate at 82.5 percent for some gases

iii. Only effective when tank is upright

d. Safety vents

i. Frangible disk will rupture at predetermined temperature or pressure; typically 33 1/3 percent of burst pressure of tank

ii. Once open, cannot be closed

iii. Once activated, must be replaced by someone who has been properly trained

iv. Some are combination units with rupture disk or breaking pin that is spring operated

(a) Typically set at 75 percent of test pressure

(b) Telltale valve between rupture disk and relief valves tells whether rupture disk has activated

e. Vacuum relief valves

i. Prevent internal vacuums from occurring in nonpressure tanks during normal temperature changes

ii. Introduce outside air into tank

iii. Close when no longer vacuum

iv. Usually set around 0.75 psig (106 kPa)

v. Prevent tank from collapsing during off-loading operations
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Other fittings

a. Sample lines – Allow sample of tank’s product to be taken without unloading car

b. Thermometer wells – Closed tubes that extend into tank to allow thermometer to be introduced to sample temperature of product

c. Gauging devices – Tools used to measure amount of product or vapor space in tank

d. Bottom outlet valves

i. Fittings located at bottom of tank

ii. Used for either off-loading or cleaning

F. [image: image53.png]Nonpressure (low pressure) railway
cars carry liquids and molten solids.




Nonpressure (Low Pressure) Railway Tank Cars

1. Specifications – DOT 111A or 115A

2. Carry variety of liquids and molten solids

3. Only ways to determine contents

a. Shipping papers

b. Placards

c. Tank markings

4. Hazardous materials commonly transported

a. Flammable and combustible liquids

b. Flammable solids

c. Oxidizers and organic peroxides

d. Liquid poisons

e. Corrosives

5. Basic identification

a. Most look similar

b. Cylindrical in shape with rounded heads

c. Have at least one manway

d. Fittings and other hardware visible on exterior

e. Some now enclose fittings in housing

6. Construction features

a. Most – Carbon steel

b. May also be aluminum or stainless steel

c. May or may not have sill or stub

d. If not constructed with underframe, must be designed to bear stress of train movement

e. May be compartmentalized

i. Each must be used as separate tank

ii. Each must have own fittings and expansion dome

f. Must be built to mechanical standards designed for rail freight cars

g. Must meet 49 CFR Part 179 and AAR specifications

7. Common leak points

a. Most prone areas – Valves and fittings

b. Most common source – Manways

c. Mechanical damage may occur in event of accident; may compromise tank integrity

8. Estimating capacity

a. Ranges between 4,000 and 34,000 gallons (15 142 L to 128 700 L)

b. May have internal pressure less than 25 psig (274 kPa)
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Pressure Railway Tank Cars

1. Carry liquids of high vapor pressure or highly hazardous materials

2. Specifications – DOT 105, 112

3. Common products carried

a. Liquefied gases

b. Flammables

c. Water reactive

d. Toxics

e. Corrosives

f. Examples of specific products

4. Basic identification

a. Cylindrical in cross-section

b. Have enclosed protective housing mounted on pressure plate located around center tank

c. May be insulated

5. Construction features

a. Steel, stainless steel, or aluminum

b. Have rounded heads

c. Load in standard way

d. Have fittings inside protective housing mounted on pressure plate

e. Must be built to meet 

i. Mechanical standards designed for rail freight cars

ii. 49 CFR Part 179

iii. AAR Specifications for Tank Cars

iv. ASME standards for pressure vessels

6. Common leak points

a. Most prone – Valves and fittings

b. Most probable cause – Pressure plates

c. Mechanical damage may occur in event of accident; may compromise tank integrity

7. Estimating capacity

a. Range from 4,000 to 45,000 gallons (15 142 L to 170 344 L)

b. Newly manufactured – Limited to 34,500 gallons (130 597 L)

c. Pressures range from 100 to 600 psig (790 kPa to 4 238 kPa)
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Cryogenic Railway Tank Cars

1. Carry low-pressure refrigerated liquids
a. Below 25 psig (274 kPa)

b. Transported at temperatures of -130 F (-90 C) and below

c. Gases in natural state; have been cooled through refrigeration to become liquid

2. Common products transported

a. Argon

b. LNG

c. Hydrogen

d. Ethylene

e. Nitrogen

f. Oxygen

3. Basic identification

a. Have cylindrical cross section with flatheads

b. Size may not be representative of amount of product carried

c. Traditionally manufactured as tank within tank to allow for insulation

4. Construction features

a. High allow steel inner tank supported by strong carbon steel outer tank

b. Space between two tanks is vacuum space heavily insulated to keep shipment cold

c. Combination of insulation and vacuum reduces loss of temperature and will maintain temperature for up to 30 days

d. Fittings will be kept in ground-level cabinets on both sides of tank or center of one end of car

e. May be shipped in tank located in standard boxcar

i. XT boxcars
ii. Will look similar to ordinary boxcars but will carry cryogenic tank within

iii. Valves will be located inside boxcar

5. Common leak points

a. Most prone – Valves and fittings

b. Most probable cause – Pressure plates

c. Mechanical damage may occur in event of accident; may compromise integrity of tank

6. Estimating capacity

a. Products normally gases in natural state cooled to become liquid
b. Products have large expansion ratio if released

c. Refer to waybill to determine actual amount carried
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Specialized Tank Cars

1. Pneumatically unloaded hopper cars

a. Force product out of hopper using air pressure

b. Not considered nonpressure tank cars

c. Designed to withstand between 20 and 80 psig (239 kPa to 653 kPa)

d. Can carry 
i. Caustic soda
ii. Calcium carbide

iii. Other dry bulk products

2. Refrigerated cars

a. Can be classified in three different categories

b. Have some integrated hazards besides the contents

c. Insulated bunkerless cars may have heaters located at top of doorways
d. Mechanical refrigerated cars 

i. May have electrical generator that will supply 220 volts to refrigeration unit

ii. Generator may carry between 500 and 550 gallons of fuel

iii. May also contain refrigerant gases
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Review Question: What are the major differences among the three types of railway tank cars?

See pp. 463-478 of the manual for answers.

Section VI:
Intermodal Containers

VI. intermodal containers

pp. 478-483
Objective 6 – Describe intermodal containers. 
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Intermodal Containers

1. Can be transferred between modes of transportation without being off-loaded

2. May transport variety of hazardous materials

3. Tank or cylinder within framelike structure

4. Handled frequently; greater risk of damage or leakage

5. May be shipped from virtually anywhere in world

6. Frame construction

a. Box type – Encase tank within framework of box

b. Beam type – Framework at ends of tank

7. May be refrigerated, heated, or lined
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Intermodal Tanks

1. Can be pressurized or nonpressurized
2. If manufactured after January 1, 2003, must be designed, constructed, inspected, and tested per DOT standards for transporting

a. Liquid and solid hazardous materials (49 CFR 178.275)

b. Non-refrigerated liquefied compressed gases (49 CFR 178.276)

c. Refrigerated liquefied gases (49 CFR 178.277)

3. T-Codes

a. Assigned to each hazardous material shipped in intermodal container

b. Assigned by DOT Hazardous Materials Table (49 CFR 172.101)

c. Correspond to certain design specifications and instructions

d. Not required to appear on tank specification plates

e. Often included on tank

4. Tanks constructed prior to 2003 still allowed for use if meet current standards
5. Specifications

a. DOT 51

b. IM 101

c. IM 102

d. Other IMO specifications
6. [image: image61.png]Tanks for liquids and solid hazardous
materials are the most commonly used.

H
H
F
1

]



Tanks for liquids and solid hazardous materials

a. Most common intermodal tanks used in transportation

b. Formerly known as IM 101 and IM 102

c. Generally considered nonpressure, but are built to withstand working pressure of 25.4 to 100 psi (175 kPa to 689 kPa)

d. Typical capacity of 5,000 to 6,000 gallons (18 927 L to 22 712 L)

e. May have top loading or bottom loading valves

f. Equipped with emergency remote shutoff devices

g. May have fusible links and nuts and pressure/vacuum relief devices depending on product

h. May carry liquids or solids that are not hazardous
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Tanks for non-refrigerated liquefied compressed gases

a. Less commonly encountered in transport

b. Formerly known as Spec 51 or IMO Type 5

c. Designed for working pressures of 100 to 500 psi (689 kPa to 3 447 kPa)

d. Total capacity up to 5,500 gallons (20 820 L)

e. Usually transport liquefied gases under pressure

f. When shells equipped with thermal insulation, device must be provided to prevent dangerous pressure from developing

i. When protective covering closed, must be gas tight

ii. Insulation must be of adequate thickness and constructed to prevent ingress of moisture and damage

g. Data plates must be attached to frame rail

h. Tanks may have fittings located on top and bottom ends

i. Safety equipment

i. Safety relief devices

ii. Excess flow valves

iii. Fusible links and nuts

iv. Emergency remote shutoffs

j. Chlorine tank inlets and discharge outlets must meet standards established by Chlorine Institute
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Tanks for refrigerated liquefied gases

a. Used to transport cryogenic liquids

b. Formerly known as IMO type 7

c. Must be of seamless or welded steel construction

d. Usually manufactured in 10 ft to 40 ft (3 m to 12 m) configurations

e. Capacities range around 4,400 gallons (16 800 L)

f. Will accommodate pressure around 250 psig (1 825 kPa)

g. Thermal insulation system 
i. Must include complete covering of shell with effective insulating materials
ii. External insulation must be protected by jacket to prevent ingress of moisture and other damage

iii. When jacket gas-tight, device must be provided to prevent dangerous pressure from developing in insulation space

h. Filling and discharge opening must be fitted with at least three mutually independent shut-off devices

i. Stop-valve situated as close as reasonably practicable to jacket

(a) Must be self-closing device

(b) Must actuate at temperature of not more than 121°C (250°F)

ii. Stop-valve

iii. Blank flange or equivalent device
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Review Question: What items may be transported in intermodal containers?

See pp. 478-483 of the manual for answers.

Section VII:
Marine Tank Vessels
VII. marine tank vessels
pp. 483-486
Objective 7 – Explain marine tank vessels.
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Marine Tank Vessels

1. Incidents can be minor or major

2. Most spills result from routine operations
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Tankers

1. Ships that exclusively carry liquid products in bulk

2. Capable of transporting very large quantities of liquid products

3. Often carry variety of products in segregated tanks

4. Petroleum carriers

a. Transport crude oil or finished petroleum products
b. Range in size from 200-foot (61 m), 15,000-barrel coastal tankers of 2,000 deadweight tons to 1,200-foot (366 m), 3,680,000-barrel ultra large crude carriers of 480,000 deadweight tons

c. Required by U.S. and Canadian law to maintain emergency response plans that identify and ensure local availability of 

i. Salvage company with expertise and equi8pment

ii. Company with pollution incident response capabilities

5. Chemical carriers

a. Transport multiple commodities

b. May carry oils, solvents, gasoline, sulfur, and other products in 30 to 58 separate tanks

c. Each tank has own pump and piping

d. Lowest average annual loss rate of all cargo vessel types

e. Not required to carry placards

f. Positive identification only available through cargo plan

6. Liquefied flammable gas carriers

a. Transport liquefied natural gas (LNG) and liquefied petroleum gas (LPG)

b. Typically use large insulated spherical tanks for product storage

c. Tanks isolated within vessel’s hull by cofferdams designed to contain low volume leakage from tanks

d. LPG carriers identified by large number of pressure vessels

e. Cargo piping located above main deck

f. In U.S. ports, required to maintain LNG/LPG vessel management and emergency contingency plans

g. In Canadian ports, required to conduct evaluation that defines all threats to port and environment and prepare contingency plans to manage emergencies
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Cargo Vessels

1. Typical size

a. 500 to 900 feet (152 m to 274 m) in length
b. 50 to 130 feet (15 m to 40 m) in beam

c. Hold depths from 40 to 60 feet (12 m to 19 m)

2. Dry bulk carrier

a. Carries various products

b. Cargo loaded directly into hold without packaging

c. Some generate dust, creating possibility of explosion

3. Liquid bulk carrier

a. Primary cargoes – Chemicals and liquid hydrocarbons

b. Products vary widely in characteristics

c. Products may be highly volatile

d. Hazards presented similar to petrochemical refinery or bulk storage facility

4. Break bulk carrier – Has large holds to accommodate wide range of products

5. Container vessel

a. Carries cargo in standard containers that measure 8 feet (2.4 m) wide with varying heights and lengths
b. May transport intermodal tanks

6. Roll on/roll off vessel – Has large stern and side ramp structures that are lowered to allow vehicles to be driven on and off vessel
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Barges

1. Typically box-shaped, flat-decked vessels used for transporting cargo

2. Moved by towing or pushing vessels
3. Can transport virtually anything

4. Some configured as floating barracks for military or construction crews

5. Some strictly transport intermodal containers

6. Some carry LNG in cylinders that may not be visible until person is on board

7. Some carry chlorine

8. May serve as floating warehouses

a. Hazardous goods

b. Vehicles

c. Railcars
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Review Question: What marine vessel types are most likely to contain hazardous materials?

See pp. 483-486 of the manual for answers.

Section VIII:
Air Freight Cargo
VIII. air freight cargo

pp. 486-487
Objective 8 – Describe air freight cargo.
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Air Freight Cargo

1. Materials prohibited on passenger aircraft but may be permitted on cargo aircraft with certain restrictions
a. Gasoline

b. Aerosols containing flammable liquids

c. Infectious substances

d. Fireworks

e. Petroleum oil

2. Will not display outer markings or placards

3. Little opportunity to evaluate hazards from safe distance

4. DOT requires shipping papers be carried within aircraft to identify hazardous materials on board

a. Called air bill

b. Should be located on flight deck
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Review Question: What materials may be permitted on cargo aircraft with certain restrictions?

See p. 486 of the manual for answers.

Section IX:
Pipelines

IX. Pipelines
pp. 487-489
Objective 9 – Identify the construction and principles of pipelines. 
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Pipelines

1. Carry liquid petroleum products and natural and manufactured gases

2. Required by DOT to be buried 30 to 36 inches (762 mm to 914 mm) below ground
B. Principles of Pipeline Operation

1. Allow shipping of product under pressure without need for off-loading

2. Product is introduced into pipeline at injection station at beginning of system

3. Storage facilities aid in product movement
4. Compressor stations located along pipeline right-of-way to aid in product movement

a. Located strategically along pipeline based on topography and operational considerations

b. Work to maintain pressure needed to move product along pipeline

5. May end at bulk storage facility

6. Partial delivery stations may be located within pipeline’s route 
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Basic Identification

1. Transport many types of materials

2. Most buried in ground
3. U.S. DOT Pipeline Safety and Hazardous Materials Safety Administration (PHMSA) – Regulates pipelines that carry hazardous materials across

a. State borders

b. Navigable waterways

c. Federal lands

4. Canadian National Energy Board – Regulates pipelines in Canada

5. Markers 

a. Where cross under (or over)
i. Roads
ii. Railroads
iii. Waterways

b. In sufficient numbers along pipeline

c. Do not always mark exact location of pipeline

d. Include signal words

i. Caution

ii. Warning

iii. Danger

e. Contain information 

i. Describing transported commodity

ii. Name and emergency telephone number of carrier

f. May be aerial for easy identification
D. Construction Features

1. Varies based on products shipped

2. Can range from 6 to 48 inches (152 mm to 1 219 mm) in diameter

3. Multistep process

a. Trenches dug to specified depths

b. Piping materials strung out along trench

c. Lengths of pipe welded together

d. Pipe lowered into ground and backfilled

e. Pipeline must be hydrostatically tested

4. Compressor stations

a. Located along right-of-way

b. Help movement of product

5. Metering stations – Allow pipeline companies to monitor product in transit and measure flow

6. Valves

a. Placed at regular intervals along pipeline

b. Act as gateway

c. When open, allow product to flow freely

d. May be closed to stop flow or isolate area requiring maintenance

7. Control station

a. Monitors and manages all product within pipeline

b. Most data received provided by Supervisory Control and Data System (SCADA)

i. Takes measurements and collects data along pipeline

ii. Transmits data to central point

iii. Can monitor

(a) Flow rate

(b) Pressure

(c) Temperature

(d) Operational status

iv. Allows operators to view entire pipeline

v. Can allow operators to act quickly should leak or pressure loss occur
E. Common Leak Points

1. Most common damages – Careless digging in construction activities

2. Pipelines well monitored; leaks may occur at valves
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Review Question: Why are pipelines an ideal way to transport certain products?

See pp. 487-489 of the manual for answers.

Section X:
Fixed Facility Containers

X. Fixed Facility Containers

pp. 489-490
Objective 10 – Identify fixed facility containers. 
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Fixed Facility Containers
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Can include

a. Buildings

b. Aboveground storage tanks

c. Machinery

d. Underground storage tanks

e. Pipelines

f. Reactors

g. Open piles or bins

h. Vats

i. Storage cabinets

j. Other fixed, on-site containers

2. Identification can be difficult

3. Most designed to meet needs of facility and commodity

4. Manufactured to meet needs of products to be stored

5. Those with rounded ends and pressure relief valves designed to withstand higher pressures

6. Those with flatter ends may store liquids with low vapor pressures
B. Nonpressure Tanks

1. Designed to hold contents under little pressure

2. Maximum pressure – 0.5 psi (3.45 kPa)

3. Common types

a. Horizontal tanks

b. Ordinary cone roof tanks

c. Floating roof tanks

d. Lifter roof tanks

e. Vapordome roof tanks
C. Pressure Tanks

1. Designed to hold contents under pressure

2. Types

a. Low-pressure storage tanks – Operating pressures from 0.5 to 15 psi (3.45 kPa to 103 kPa)

b. Pressure vessels – Pressures of 15 psi (103 kPa) or greater

3. May be found in different configurations based on needs of facility

4. May be stored belowground
D. Cryogenic Tanks

1. May come in many different shapes

2. Have rounded roofs

3. Will be heavily insulated

4. Will rest on legs instead of being placed directly on ground
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Review Question: What types of hazardous materials containers may be found at fixed facilities?

See pp. 489-490 of the manual for answers.

Section XI:
Laboratories

XI. Laboratories
pp. 490-494
Objective 11 – Describe laboratories that may house hazardous materials.
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Laboratories

1. [image: image81.png]REVIEW QUESTION

I
0
What should be done to prepare for

a possible emergency at a
laboratory?




Unique facilities that can store large quantities of hazardous materials

a. Chemicals many and varied

b. Probably stored in small quantities

2. Can be found in any community

3. May range from high school chemistry lab to university, hospital, or private industry

4. Must be preplanned
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Review Question: What should be done to prepare for a possible emergency at a laboratory?

See p. 494 of the manual for answers.

Section XII:
Batch Plants

XII. Batch Plants
p. 494 
Objective 12 – Define batch plants.
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Batch Plants
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Manufacture and distribution facility

2. Produces materials such as concrete or asphalt

3. Have variety of tanks and storage bins

4. May include silos and nonpressure storage tanks

5. Emergency responders must be familiar
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Review Question: What are batch plants?

See p. 494 of the manual for answers.

Section XIII:
Radioactive Materials Packaging

XIII. Radioactive Materials Packaging

pp. 494-496
Objective 13 – Differentiate among radioactive materials packaging. 
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Radioactive Materials Packaging

1. Protects public, transportation workers, and environment from potential radiation exposure

2. Type determined by

a. Activity

b. Type

c. Form

B. Excepted

1. Used to transport materials that have very limited amount of radioactivity

2. Only used to transport materials with extremely low levels of radioactivity that present no risk to public or environment

3. Not marked or labeled

4. Exempt from labeling and documentation requirements

C. Industrial

1. Container that retains and protects contents during normal transportation activities

2. Used to transport materials that present a limited hazard to the public and environment

3. Not identified

4. Items that can be shipped

a. Slightly contaminated clothing

b. Laboratory samples

c. Smoke detectors
D. Type A

1. Must demonstrate ability to withstand series of tests without releasing contents
2. Will have words Type A on package and shipping papers
3. Must be able to protect contents and maintain sufficient shielding under conditions normally encountered during transportation

4. Ship radioactive materials with relatively high specific activity levels
5. Items typically shipped

a. Radiopharmaceuticals

b. Certain qualified industrial products
E. Type B

1. Must demonstrate ability to withstand tests simulating normal shipping conditions 

2. Must withstand severe accident conditions without releasing contents

3. Identified on package and shipping papers

4. Size can range from small to those over 100 tons (102 tonnes)

5. Often very large and heavy

6. Provide shielding against radiation

7. Shipments include

a. Materials that would present radiation hazard to public or environment if major release

b. Materials with high levels of radioactivity
F. Type C

1. Rarely encountered

2. Used for high-activity materials transported by aircraft

3. Designed to withstand severe accident conditions associated with air transport without loss of containment or significant increase in external radiation levels

G. Descriptions and Types of Radioactive Labels

1. Categories

a. RADIOACTIVE WHITE-I

b. RADIOACTIVE YELLOW-II

c. RADIOACTIVE YELLOW-III

d. All will carry trefoil symbol for radiation

2. Class 7 Radioactive I, II, and III must contain isotope name and radioactive activity

3. Radioactive II and III labels will provide transport index

a. Indicates degree of control to be exercised by carrier during transportation

b. Indicates maximum radiation level measured at one meter from surface of package
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Review Question: What are the differences among the types of radioactive materials packaging?

See pp. 494-496 of the manual for answers.

Section XIV:
Non-Regulated and Illicit Container Use

XIV. non-regulated and illicit container use

p. 496
Objective 14 – Explain non-regulated and illicit container use.
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Non-Regulated and Illicit Container Use

1. Extreme care must be exercised

2. Containers not used correctly may be compromised and may put emergency responder in harm’s way

3. Emergency responders should attempt to mitigate incident with goal of preserving as much of container’s structural integrity as possible

4. Standard overpacking may not be feasible

5. Off-loading container may have to occur before overpacking and transport
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Review Question: How should emergency responders respond to non-regulated and illicit container use?

See p. 496 of the manual for answers.

Section XV:
Summary and Review 
XV. SUMMARY AND REVIEW
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Chapter Summary

1. Emergency responders may be exposed to a variety of tanks while performing their duties.
2. It is important to have an understanding of the different tanks that may be found in transportation and within fixed facilities, whether they contain hazardous materials or not.

B. Review Questions

1. What items may be used as non-bulk packaging? (434-441)
2. What materials may be transported in intermediate bulk containers? (441-442)
3. What are ton containers? (442-443)
4. What characteristics of cargo tank trucks may be used to determine if they are carrying hazardous materials? (443-463)
5. What are the major differences among the three types of railway tank cars? (463-478)
6. What items may be transported in intermodal containers? (478-483)
7. What marine vessel types are most likely to contain hazardous materials? (483-486)
8. What materials may be permitted on cargo aircraft with certain restrictions? (486)
9. Why are pipelines an ideal way to transport certain products? (487-489)
10. What types of hazardous materials containers may be found at fixed facilities? (489-490)
11. What should be done to prepare for a possible emergency at a laboratory? (494)
12. What are batch plants? (494)
13. What are the differences among the types of radioactive materials packaging? (494-496)
14. How should emergency responders respond to non-regulated and illicit container use? (496)
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