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Instructional Materials

Webve included sever al t onatérial in & oredible, dymamic o u

and consistent manner. These include:
1. complete PowerPoint presentations of each of the four training blocks;
2. instructor notes embedded into the PowerPoint presentations;

3. complete video presentation of each block in DVD format, playable on both
regular DVD players and on computers equipped with DVD drives;

4. student and instructor manuals;

5, a few extras webve thrown in (note:

handouts, etc. T to be determined prior to distribution)

The PowerPoint presentations and extras are accessible from a separate folder when
the DVD is inserted into a computer.

All the materials were developed by our team of seasoned experts from across various
industries. While they are intended to be used as a cohesive training package, we
recognize that there may be local issues or unique circumstances that may lead you
to change these presentations for your use. If that is the case, we ask that you
contact us first i both TRANSCAER and the Fertilizer Institute hav e designed and
developed this training package in a fashion to promote safety and proper response to
anhydrous ammonia incidents and do NOT endorse or support variations to the videos
or PowerPoint presentations without review and approval.

As a lead field instructor, we recommend you prepare properly for the presentations
as a whole. This includes having some familiarity with the ENTIRE program, not just
your section. Watch the entire DVD and take a look at ALL the PowerPoint
presentations 1 there may be elements that have some overlap, or complement
another presentation. Being aware of what is in your session and how it relates to the
entire program will only make for a more effective training opportunity. Of course, we
dondt expect y o wstructor nptessidrbatrmeiande tcheer tiai n |

Afdeath by Power Point!o We recognize that

to bring to the tabl e, but in order to
to design, we would not want you to inj ect opinions or advice that run counter to the
training set forth by our development team.

P
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The feedback wedbve received has been very

package will help you, your team and your community. If you have any questions,
please do not hesitate to contact us. Good luck and be safe!
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Methodology

This course uses lecture, discussian and hands on training when applicable.

Estimated Total Time: 4 Hours

Time Section/Activity IG Pages
10 min. Introductions Unit 1 Pg 4-6
60 min. | Section 1. Anhydrous Ammonia Properties Unit 1 Pg 7-24
60 min. | Section 2: Cargo Trailers, Nurse Tanks, Unit 2 Pg 1-16

Straight Trucks
60 min. Section 3: Railway Transportation Unit 3 Pg 1-19
60 min. | Section 4: Emergency Response Unit 4 Pg 1-27

Audiovisuals/Handouts

Visuals- Section 1 31 slides
Visuals- Section 2 43 slides
Visuals- Section 3 31 slides
Visuals- Section 4 32 slides
Student Handout

Evaluation

Course Evaluation
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Introductions 10 min.

. INTRODUCTION TO TRANSCAER®
AMMONIA TRAINING

Instructor Note: The purpose of this
section is to welcome the students to the
course and to review emergency and facility
information. If possible, a representative
from the host department should welcome
the students and provide any pertinent
information about the community, i.e.

eating places, entertainment, etc. Welcome
remarks should be no more than 10
minutes.

A. Welcome students

1. This course is being presented by

2. The department that is hosting the
training is

3.

Instructor  Note: You should provide some
basic information for your introduction.

After the introduction , thank the host for
hosting the course and the students.
Provide enough detailed information about
yourself to answer for the students the
foll owing question, N Wh a 1
the credibility to deliver this block of
instruction? 0
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B. Emergency procedures

Instructor Note: Emergency information
should be gathered prior to the start of the
course. Contact information should be listed
on a whiteboard or easel pad.

1. Emergency exits
2. Fire alarm

3. Emergency contact phone
numbers

4. Severe weather procedures and
alarm sounds

5. Proceduresfor receiving an
emergency call

C. Facility information
1. Restrooms
2. Parking areas
3. Telephones
4. Refreshment areas
5

Rules for refreshments in
classroom

Ask Students : Are there any questions
about the facility or emergency procedures?
Answer any questions. If needed, refer the
question to the host. Ensure all necessary
forms have been completed by each
student.
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Student Introduction

Purpose: To learn about the background of each student.

Instructor Note: Depending on class size, (a guide would be 20 or less)
if possible have all students introduce themselves. Ask them to mention if
they have had any experience with ammonia in their jurisdiction. Keep
this short and help to move the process along if someone starts to take
too much time.

Directions to the Students

Please introduce yourself, giving your name and agency that your work for.
Please let us know if you have had any experience with anhydrous ammonia

response in your agency.
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Section 1: Properties of Anhydrous Ammonia 60 min.

Lesson Goal

After completing this lesson, the student shall be familiar with ammonia
properties.

Objectives

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

1. Obtain knowledge and understanding of the physical and chemical
properties of anhydrous ammonia

2. Understand the properties and how that relates to actual , real life
response to anhydrous ammonia

3. Understand and recognize the health effects of anhydrous
ammonia exposure from both liquid and vapor phases

4. Understand the basic first aid for victims of ammonia exposures

5. Obtain knowledge to make risk based response decisions and
recommendations involving an ammonia leak or incident, based on
ammoniads properties and an assess

. ANHYDROUS AMMONIA
PROPERTIES

Instructor Note: The purpose of this
section is to discuss the chemical
R — properties of ammonia. This section

S e e should be given enough time to
AND USES introduce the students t o the material
and give them some time to discuss any

questions.
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ANHYDROUS AMMONIA
CHEMICAL PROPERTIES & USES
Objectives

# Provide Knowledge and Understanding of
Physical and Chemical Properties

# Provide Knowledge and Understanding of
Health Effects

# First Aid Considerations

# Risk-based Response Decisions and
Recommendations

" ANHYDROUS AMMONIA

CHEMICAL PROPERTIES & USES
Agenda

@ Uses
@ Properties
# Health Effects & First Aid

@ Response - based on properties
# Decisions/Considerations

A. Anhydrous Ammonia

ANHYDROUS AMMONIA

CHEMICAL PROPERTIES & USES

1.

A 2.
P

Pure liquefied compressed gas
Itis 100% ammonia

Chemical formula is NH3
a. One part nitrogen
b. Three parts hydrogen

Anhydrous = without water

Anhydrous ammonia has higher
toxicity than aqua ammonia-
anhydrous ammonia is 100%
ammonia.
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B. Aqua Ammonia

" ANHYDROUS AMMONIA:

CHEMICAL PROPERTIES & USES
“Ammonia” .
1. Ammonia and water

¢ Anhydrous Ammonia ¢ Aqua Ammonia
4 Ammonia and Water

& NH3 4 NH40H

NH4OH

# Liquefied Compressed & Corrosive Liquid
= Al Hydroxid
« 5 = W\ 4 Ammonium Hydroxide . . .
4 “Anhydrous” = Without
Wateyr 4 Ammonia Solutions 3 COI’I’OSIVe Ilq u |d
4 Usually 10 — 35%
Concentration by
Weight 4

Ammonium hydroxide

Ammonia solutions usually 10-
35% concentration by weight

Bt T 6. Usually either 19% or 30% by
o ot R R weight concentration
 Boiling Point 28 F
¢ High Latent Heat of Vaporization
¢ Liquid Density 5.15 Ibigal 60 F

® Vapor Density 06 (air = 1)
& Vapor @ Atmosphenc Condiions
¢ Liquid Under Pressure

Instructor Note: We are covering anhydrous ammonia today - the
liguefied compressed gas. You may have planning or response
responsibilities to fixed faciliies or a transportation incident and
someone states ammwenil@aavon siteo.
distinguish between anhydrous ammonia and aqua ammonia T it is just
ammonia to them since that is what they have on site or are
transporting. Agua ammonia is ammonia and water blended together i
usually a 19% or 30% co ncentration. Anhydrous ammonia is pure 100%
ammonia. It is important to know which product you are dealing with.
Both are hazardous, but obviously anhydrous ammonia is more
hazardous and response considerations will be different than with agua
ammonia. The type of storage or transport container will also be
different.
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C. Ammonia Uses

ANHYDROUS AMM

ONIA
CHEMICAL PROPERTIES & USES
Ammonia Uses

# Fertilizer ® llicit Use

4 PowerPlants @ Meth Production
4 Nox Removal

# Refrigeration

# Heat Treating
4 Water Treatment
# Diazo Machines
# Blue Print Industry

1.

2.

Fertilizer - 80% produced goes
to agricultural purposes

a. Used for high nitrogen
content - 82% nitrogen
by molecular weight

b. Not put directly on plants
because of corrosive
nature

c. By molecular weight
anhydrous ammonia is
82% Nitrogen
Power Plants

a. Used in coal and natural
gas fired plants

b. Used as a pollution
control in a smoke stack
scrubber system

c. Ammonia will convert
NOx to nitrogen and
water

Refrigeration

a. Ammonia has low boiling
point

b. Great heat absorption
properties

Heat Treating
Water Treatment

Diazo Machines- Blue Print
Industry
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7. lllicit Use - Meth Labs
a. Useof anhydrous
ammonia is prevalent
b. Used in liquid phase
R e s D. Properties
Properties - NH3
@ Colorless Liquid, Pungent Odor 1- COlOI’leSS |qUId - |00kS Ilke
¥ leflilr;;hpl_oal:;nt Heat of Vaporiza;izoi ; Water
# Liquid Density 5.15Ib/gal 60 F
@ Vapor Density 0.6 (air=1)
o Veras b Ainusphonc oI 2. Has a pungent odor detectable
@ Liquid Under Pressure a.t 2 ppm to Sppm
a. Federal OSHA Permissible
Exposure Limit is 50 ppm
b. This low odor threshold
provides good early
warning - the product will
not sneak up on you
3. Boiling Point-28 F
a. Low BP mears most likely
responders will deal with
vapor phase
4. Anhydrous ammonia can form
liquid pools near the point of
the leak
5. High Latent Heat of

Vaporization

a. When ammonia boils it
absorbs a tremendous
amount of heat which is
why it is used in
refrigeration
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b. Based on the low boiling
point and this absorption
of heat6there is potential
for frost or freeze burns if
the liquid phase contacts
skin

6. Liquid Density - 5.15 Ib/gal @
60 deg F

7. Vapor Density- 0.6 (Air=1)

a. Vapor may still hug the
ground if there is high
humidity in the release
area

b. Vapor @ atmospheric
conditions

c. Liquid under pressure
8. When ammonia boils it absorbs
heat
a. Used as a refrigerant
b. You will see a white cloud
9. Even though anhydrous
ammonia is lighter than air, it

may exhibit heavier than air
characteristics

a. Weather impacts
anhydrousammoni a0 s
behavior

b. Wet, misty, foggy
weather will hold
anhydrous ammonia
closer to the ground. This
slide is during a misty
rainy day.
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c. Cold temps will also hold
anhydrous ammonia
closer to the ground

10. Note in the slide that
responders are in Level B PPE
since this is a controlled drill.
Would normally be in Level A
PPEduring an emergency
response

11. This picture is during clearer
weather. Note the V pattern of
the cloud

a. Ammonia will take this
pattern whether in the air
or hugging the ground

b. Move laterally and upwind
to get out of the cloud .
The fAside | ineo
very well defined-
something or nothing.
This will happen with
invisible vapor clouds and
visible white clouds

c. Ammonia clouds may
hook back toward the
ground in a horseshoe
type effect. You can see
in the picture the cloud is
hooking over. Thus, even
with good weather the
cloud could bounce back
if it is a more significant
release (dense white
cloud)

TRANSCAER Anhydrous Ammonia Course Ver. 2.0 13



ANHYDROUS AMMONIA® E
CHEMICAL PROPERTIES & USES '
Properties - NH3

@ Pressure/Temperature Relationship
# High Coefficient of Expansion
@ High Volumetric Expansion Ratio
@ Direct Relationship
@ Independent of Volume

12. Wet Weather again- Note the V
Is wider and hanging closer to
the ground due to moisture on
the ground

13. Another wet weather day you
can see the ammonia cloud
hugging the ground and not
going up and away

Properties - Pressure/
Temperature Relationship

1. High coefficient of expansion

2. 85% fill limit for storage
containers

a. This prevents a
hydrostatic pressure
buildup which could lead
to a BLEVE

b. There will always be a
vapor space in a
container provided it is
not overfilled

c. The fill limit allows for
expansion and
contraction as
temperature changes

TRANSCAER Anhydrous Ammonia Course Ver. 2.0
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" ANHYDROUS AMMONIA

CHEMICAL PROPERTIES & USES
Volumetric Expansion Ratio

4 850:1

@ Little Bit Goes A Long
Way

4 How Many Pounds or

Gallons 77?7
@ High Coefficient of
Expansion .
4 Do Not Trap Liquid
#85% Fill Limit For
Storage

" ANHYDROUS AMMONIA

CHEMICAL PROPERTIES & USES

ANHYDROUS AMI

MONIA
CHEMICAL PROPERTIES & USES

8

ANHYDROUS Al

MMONIA
CHEMICAL PROPERTIES & USES
Pressure — Temperature Relationship Continued

@ Direct Relationship

4 Independent of Volume in a Container
¢ -28°F - 0 psig

¢ 0°F - 15.7 psig

€ 30°F - 45 psig

®50°F - 74.5 psig

®70°F - 114.1 psig

% 100° F -197.2 psig

B

3.

High Volumetric Expansion
Ratio

a. Expansion ratio of 850:1

b. The vapor in the slide is
probably 10-12Ibs of
liquid (approx 2 gallons)

Small cylinder was shipped out
slightly overfilled

Was shipped out and put in a
70 degree room for storage and
over expanded and ruptured

These small cylindersas well as
the more typical larger
cylindersof t en donot
pressure relief devices

When heated these cylinders
can BLEVE

Pressure/Temperature
Relationship

a. As the temp of the
material inside a
container rises the vapor
pressure on that
container rises

b. This relationship is
independent of the
volume amount in the
container
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ANHYDROUS AMMONIA® F

CHEMICAL PROPERTIES & USES
pH

Ammonia Is A Very Strong
Base

30% Concentration can have
a pH of 13.5 or Greater.

14
7 Bases
Neutral

FANHVDFZOLJS AMMONIA

CHEMICAL PROPERTIES & USES
Reactivity

c. A container showing 0
gauge pressure may not
be empty. At times you
could see a frost or sweat
line which would be an
indication that liquid
ammonia is present in a
container or aline

9. Discuss with students that
given the different volumes and
temperature of the tanks what
would the pressure gauge
read?

a. Both tanks would be
reading the same
pressure if the tanks are
at the same temperature

Additional Property
Considerations

1. Ammonia is avery strong base

2. People who contactammonia
can get a caustic/alkaline burn

3. A 30% concentration in water
can have a pH of 13.5 or
greater

4. Ammonia is corrosive to copper
and brass alloys

5. Refer to a Material Safety Data
Sheet for all incompatibilities

6. You may see greenish corrosion
as a sign of ammonia
contacting an incompatible
metal
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G. Flammability

1. Ammonia does not have a Flash
Point but does have a
flammable range

2. Flammable range is typically
16-25%. The widest range
referenced in NIOSH is 1528%

3. Indoor releasesshould be
treated with caution in regards
to flammability

a.

Releases may reach the
LEL

In industrial refrigeration
settings you may have
other contaminants in the
mix affecting the LEL/UEL
range

Control ignition sources
and ventilate before entry

Stay out of areas with
visible clouds

H. Ammonia Exposure

1. Vapor Exposure

a.
b.
C.

More forgiving
Irritating

High levels can cause a
caustic burn

Escape laterally and
upwind from the release
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