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COURSE INTRODUCTION 

 

 

The purpose of this course is to provide specialized training for bulk carriers in the 
safe handling and transporting of anhydrous ammonia, and to meet the 
requirements outlined in the Canadian Transportation of Dangerous Goods (TDG) 
Regulations.   The intent is to standardize a set of processes used in the industry, in 
aspects such as loading, transporting, and ensuring that vessels, personnel and 
equipment are within regulatory standards and industry best practices.   

The information contained in this material applies to shipments within Canada.  For 
any United States bound shipments, please refer to the current US Regulations (C-
49). For more information on how to comply with the US federal hazardous materials 
regulations, please refer to the Federal Motor Carrier Safety Administration website 
(www.fmcsa.dot.gov/safetyprogs/hm/complyhmregs.htm). 

An understanding of this course will provide a bulk carrier with the knowledge 
necessary to complete the test and obtain a 36-month TDG certificate for safe 
handling of anhydrous ammonia.    

Transporter certification is a two-part process ï the course and written test is only 
part one.  Part two consists of the hands-on site-specific requirements set out by 
each company.   

An employer will provide their own approved anhydrous ammonia TDG certificate to 
the employee once he/she has completed both parts of the training. 
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PRODUCT CHARACTERISTICS 

 
To be able to safely work with anhydrous ammonia, a person must understand the 
productôs characteristics.  Anhydrous ammonia, identified by its chemical formula 
NH3, is an agriculture fertilizer that is used throughout Canada and the United 
States.  Nitrogen accounts for approximately 82% by weight and hydrogen less than 
18%, and thus anhydrous ammonia is often written as 82-0-0. 
 
When dealing with anhydrous ammonia, remember that: 

§ Anhydrous ammonia is a liquid when stored and transported under pressure. 

§ It is a gas at atmospheric temperature (21oC) and pressure.  

§ It has a high expansion ratio 
(500-1).  A small blast of 
anhydrous ammonia can cover 
a large area.  

 

§ When released in the air, anhydrous ammonia forms a vapour cloud that is 
lighter than air and will dissipate quickly. 

¶ With high humidity, however, the vapour will take on moisture and 
linger within the general vicinity of the release, or move with wind and 
collect in low-lying areas. 

¶ The coldest part of the vapour cloud, at the point of release, is about ï
43oC (-45oF), and can drop as low as ï73oC (-100oF), freezing 
everything that it contacts. 

§ Ammonia is attracted to any type of moisture.  Since the human body is 
made up of 91% water, exposed areas (including eyes, mouth, throat, skin) 
are very susceptible to an anhydrous ammonia burn.  

§ An anhydrous ammonia vapour cloud may be oxygen deficient.   

§ Anhydrous ammonia is an inhalation hazard.  Breathing in ammonia could be 
life threatening. 

§ It has a strong, pungent odour, even at low concentrations. 

¶ The normal working pressure of ammonia is at levels anywhere from 
30 to 200 PSI. 

¶ Occupational Health & Safety classifies a concentration of 300-500 
parts per million (ppm) as immediately dangerous to life and health 
(IDLH).  
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§ With prolonged exposure, or levels of over 700 ppm, anhydrous ammonia can 
cause severe skin & eye damage, and may lead to blindness and respiratory 
stress. 

§ Anhydrous ammonia is highly alkaline (pH 12), making it very corrosive to 
human lungs, eyes and skin. 

§ NH3 is very reactive to copper, zinc, brass, copper-based alloys.  Always use 
steel pipes and fittings, and approved steel containers for anhydrous 
ammonia. 

§ Anhydrous ammonia is generally not a flammable product ï its temperature of 
ignition is over 850oC (1560oF).  However, in an enclosed area, with ammonia 
concentrations of 16% to 25% by volume, and an ignition source of 
approximately 650oC (1200oF), there is a risk of explosion.  It is important to do 
any maintenance work on ammonia equipment in a well-ventilated area.  

The Material Safety Data Sheet (MSDS) for anhydrous ammonia contains more 
valuable information, which you can refer to for more details (pg. 36). 

 
TRANSPORT REQUIREMENTS & REGULATIONS 

 
The Canadian Transportation of Dangerous Goods (TDG) Act was designed to protect 
people and the environment from the shipping hazards of dangerous materials.  This 
Act covers all aspects of handling and transporting dangerous goods, such as 
anhydrous ammonia.   
 
Under the current TDG Regulations, anhydrous ammonia falls into Class 2, Division 2, 
sub-class 8, which makes it a ñnon-flammable, non-toxic gas with a corrosive sub-
classò.  The US Department of Transport (DOT) has listed anhydrous ammonia as a 
non-flammable compressed gas. 
 

 US ï DOT Canada ï TDG  

Proper Shipping 
Name 

Ammonia, Anhydrous Ammonia, Anhydrous 

Hazard Class 2.2 Non-Flammable 
Compressed Gas 

2.2 (8) Non-Flammable / Non Toxic 
Compressed Gas, Sub-class 
Corrosive 

Identification 
Number 

UN 1005 UN 1005 

Placard Non-Flammable Gas 2.2, 
colour: green 

Class 2.2, Non-Flammable and Non-
Toxic Gasses;  
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For international shipments, remember to refer both to the current Transport Canada 
and the current US Department of Transportation (DOT) requirements. 

TDG Regulations  

§ A driver must not take possession of dangerous goods for transport unless 
he/she has the shipping document for the dangerous goods. 

§ Drivers must hold an anhydrous ammonia TDG certificate, valid only for their 
current employer (i.e. not transferable to another employer). 

§ Dangerous goods in transport are in the possession of a bulk carrier from the 
time the bulk carrier takes possession of the product for transport until 
another person takes possession of the product. 

§ Drivers must stop at all uncontrolled railway crossings in Canada and must 
stop at all railway crossings in the USA. 

§ A person must not handle, offer for transport or transport dangerous goods 
unless the means of containment (trailer) is designed, constructed, filled, 
closed, secured and maintained so that under normal conditions of transport, 
including handling, there will be no accidental release of dangerous goods 
that could endanger public safety. 

Document information 

The following information must be included on a shipping document: 

§ The name and address of the consignor. 

§ The date the shipping document was prepared or given to a carrier. 

§ The description of each of the dangerous goods. 

§ The shipping name. 

§ The primary class, which may be shown under the heading ñClass (2)ò. 

§ The subsidiary class or classes (8), in parentheses, which may follow the words 
ñsubsidiary classò. 

§ The UN number (UN1005). 

§ The quantity of each dangerous good and unit of measure. 

§ The appropriate number of placards for each individual vessel (4). 

§ The words ñ24-Hour Numberò, or an abbreviation of these words, followed by a 
telephone number, including the area code, at which the consignor can be 
reached immediately, and from whom technical information can be obtained 
about the dangerous goods in transport. 
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§ The Emergency Response Assistance Plan number preceded or followed by the 
letters ñERPò or ñERAPò; and the telephone number, including the area code, to 
call to have the consignorôs emergency response assistance plan activated. 

§ If the quantity of dangerous goods in a means of containment is less than 10 per 
cent of the maximum fill limit of that means of containment, the quantity may be 
described as ñRESIDUE LAST CONTAINEDò, followed by the shipping name of 
the dangerous goods last contained in the means of containment.  Also, the 
Carrier copies of shipper manifest are to be marked ñRESIDUE LAST 
CONTAINEDò when product is off loaded. 

§ When quantity of dangerous goods changes during transport, the bulk carrier 
must show on the shipping document or on a document attached to the shipping 
document the change in the quantity of dangerous goods. 

Whenever the tractor and trailer are separated, a copy of the shipper manifest must be 
inserted into the last contained document tube on the trailer.  The dangerous goods 
document must be removed from the tube prior to re-loading trailer. 

ABCville 
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Location of shipping document: 

During road transport, a copy of the shipping document must be kept as follows: 

§ In a pocket mounted on the driverôs door or within the 
driverôs reach, if the driver is in the power unit; or 

§ In a pocket mounted on the driverôs door, on the 
driverôs seat or in a location that is clearly visible to 
anyone entering through the driverôs door if the driver is 
out of the power unit.  

§ During temporary storage, a carrier must ensure that a 
shipping document is placed in a waterproof receptacle that is securely 
attached to or near the means of containment containing the dangerous 
goods, at a readily identifiable and accessible location, when the dangerous 
goods are stored in the course of transport if:  

¶ The dangerous goods are left in an unsupervised area;  

Á After being unloaded from a means of transport, 
Á After the cargo unit of a road vehicle containing the dangerous 

goods has been disconnected from the power unit, 
Á Or, possession of the dangerous goods has not been transferred to 

another designated person. 

§ When dangerous goods in transport are left in a supervised area, the person 
in charge of the supervised area is considered to have taken possession of 
the dangerous goods.  The carrier must leave a copy of the shipping 
document with that person, who must keep it and give it to the next person 
who takes possession of the dangerous goods. 

§ When the person in charge of a supervised area is absent from the area, that 
person must ensure that the copy of the shipping document is: 

¶ Placed in a waterproof receptacle securely attached to or near the means 
of containment containing the dangerous goods, at a readily identifiable 
and accessible location; or 

¶ Left in the possession of an employee who is present in the supervised 
area and is designated for this purpose by the person in charge of the 
supervised area. 
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Employee Certification 

 
TDG Regulations require that employees be adequately trained in the safe handling 
and transportation of anhydrous ammonia.  A person is adequately trained if the 
person has a sound knowledge of all aspects of handling, offering for transport, and 
transporting anhydrous ammonia that relates directly to the personôs duties.   

 
Remember that the certification requirements for anhydrous ammonia include 
passing a written test to indicate understanding of the written material, as well as 
completing a hands-on exercise with the employer.  Results from the written test and 
the hands-on requirements must be retained by the employer. 

 
Upon completion of training, each person would receive a certificate that is valid for 
36 months.  The certificate must have: 

§ The date the training is completed; 

§ The product on which the employee was trained; 

§ The class of the product (2.2 sub-class 8); 

§ The employerôs name, signature, and address; 

§ The employeeôs name and signature; 

§ The date of expiry. 
 

It is important to remember that this TDG certificate is valid only for anhydrous 
ammonia for the specified carrier. Employers must keep records of employee 
training for 5 years.  If employees change employers, they must obtain a new 
certificate.   
 
All personnel handling or transporting anhydrous ammonia must carry their valid 
TDG certificate at all times, or work under the direct supervision of someone who 
possesses a valid certificate. 

 
RCMP, OPP, QPP, Occupational Health and Safety and TDG officials randomly check 
for these requirements, so it is crucial to carry a valid certificate when hauling NH3. 
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ANHYDROUS AMMONIA VESSEL SIGNAGE REQUIREMENTS  

 
Vessels used to transport anhydrous ammonia have a variety of signage requirements.  
These include: 

§ Green (PANTONE 335) ñUN1005ò placards must be 
displayed, in good condition, and clearly visible, on all 4 
sides of each means of containment (MoC or trailer). 

 

§ The words CAUTION AMMONIA or DANGER AMMONIA shown, in 
contrasting colour, on the sides and rear of the tank.  Check your provincial 
regulations for jurisdictional markings. 

 

§ In the United States, ñINHALATION HAZARDò decals are required, on the 
two opposing long sides of the tank.  The letters must be ıò wide and 2ò high. 

§ Tank inspection markings (PVIK) legibly marked in letters not less than 32 
mm (1 ıò) high on the tank shell or jacket near the metal identification plate 
or anywhere on the front head where it will be clearly visible from the ground. 

¶ P ï Pressure test (5 years) 

¶ V ï External inspection (yearly) 

¶ I ï Internal inspection (5 years) 

¶ K ï Leakage test (yearly) 
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§  All liquid and vapour valves must be properly colour-coded & labeled.  

¶ Liquid ï safety orange  

¶ Vapour/spray fill ï safety yellow 
 

 
 

 
Labels and Placards 

 

Class and 
Placard 

Commonly Hauled Products Hazards for this Class 

 
Class 2.2, Non-
flammable and 

Non-toxic Gases 
 

 
UN 1005 ANHYDROUS AMMONIA 
Shipped as 2.2(8); non-flammable 
gas (corrosive) when loading point 
is in Canada; 
Shipped as 2.3(2.2); poison gas 
(non-flammable) when loading point 
in the USA 
Placard according to shipping 
document. 

 
BLEVE (Boiling Liquid 
Expanding Vapour 
Explosions) 
Asphyxiation 
Irritation 
Container rocketing 
Explosion 
Corrosiveness 
Container rupture 
Frostbite 



Anhydrous Ammonia Bulk Carrier Training Manual  Page 10 

When to display placards 

A person must not load dangerous goods into a trailer (MoC) for transport unless, 
immediately before the loading, the trailer (MoC) has displayed on it the dangerous 
goods placards that will be required when the loading is complete. 

The bulk carrier of dangerous goods must: 

§ Display the required dangerous goods placards on the trailer (MoC), and 
ensure that the placards remain displayed while the dangerous goods are in 
transport; and 

§ Provide and display, or remove, the dangerous goods placards if the 
requirements for dangerous goods placards change while the dangerous 
goods are in transport. 

Placard Locations 

A UN number must be displayed with the dangerous goods placard on each trailer 
(MoC).  The number is most often displayed within a white rectangle located on the 
primary class placard for the dangerous goods.  It must not obscure the symbol, 
class number, or text on the placard.   

 

Dangerous goods placards must remain displayed on a trailer (MoC) until the trailer 
has been purged and cleaned so that there is no longer a danger present.  The 
person who purges and cleans the trailer must cover or remove the placards when 
there is no longer a danger present.
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TRUCK/TRAILER TRANSPORT REQUIREMENTS 
 
All trucks used to transport anhydrous ammonia must follow, in Canada, the TC331 
specifications, and in the US the equivalent MC331 specifications. 
 
All trucks must have a current and valid Motor Vehicle Inspection safety certificate 
and all drivers must hold a valid commercial driverôs license.  Trucks must be 
equipped with: 

- a minimum 5 lb fire extinguisher; 
- 3 reflective triangles; and a 
- First aid kit. 

All tanks used to transport anhydrous ammonia must comply with government 
regulations (CSA B620 & B622).  The upper 2/3rds of each vessel must be painted 
reflective white, while the colour of the remaining bottom 1/3rd is up to each 
company. 

All trailers with a total width of 80ò or more and 10,000 pounds or more Gross 
Vehicle Weight require 2-inch reflective strips between 15 to 60 inches from the 
ground level at the following areas of tank/trailer assembly: 

§ Sides ï red/white strips along at least half of the overall length.  The strip 
does not need to be continuous, as long as the spaces are distributed as 
evenly as possible. 

§ Upper rear corners ï two pairs of 300mm long (12ò) white strips applied 
horizontally and vertically to the right and left upper contours of the body. 

§ Lower rear ï strip of sheeting with alternating red & white colours across the 
full width of the trailer. 

§ Be sure to check provincial requirements regarding decaling (and current US 
Regulations for cross-border loads), as well as company-specific 
requirements for more hardware specifications. 
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WHMIS INFORMATION 

The Workplace Hazardous Materials Information System, or WHMIS, is a separate 
Act from the TDG Act.  It is administered under the Federal Hazardous Products Act 
and the Controlled Products Regulations, Provincial Occupational Health and Safety 
(OHS) Acts and Regulations.  THIS COURSE DOES NOT QUALIFY AS WHMIS 
TRAINING.  The information included here is to provide a general understanding of 
what WHMIS means. 

WHMIS provides information about the hazards and characteristics of various 
products found at the work site, including anhydrous ammonia.  It is referred to as 
The Workers Right to Know Act. 

All manufacturers/shippers of a controlled product must supply a current 
Material Safety Data Sheet (MSDS).  It contains product information, first aid 
measures, hazardous ingredients, physical data, fire and explosive data, reactivity 
data, toxicological properties, preventative measures, and preparation information. 

 
PERSONAL PROTECTIVE EQUIPMENT 

 
Since anhydrous ammonia is corrosive to human lungs, eyes and skin, and will 
attack any exposed areas, it is important to wear proper personal protective 
equipment (PPE) when working around this product.  Accidents do happen, but 
injuries can be minimized if proper equipment is worn.  
 



Anhydrous Ammonia Bulk Carrier Training Manual  Page 13 

People handling ammonia must wear:  

§ A full-face respirator with approved ammonia cartridges.   They must be fit-
tested to ensure a proper seal, as everyoneôs face-shape is different.  Men 
must also be clean-shaven at the respirator seal outline to make sure that it 
fits snugly on the face.  Prescription glasses can be fit to the respirator for 
those requiring glasses. 

§  The industry recommendation is 1 or 2 piece Class C 
ammonia resistant chemical suit. 

 

§ Fourteen-inch minimum gauntlet-style ammonia 
resistant gloves.  The gloves should have the cuff rolled 
forward to prevent liquid anhydrous ammonia from 
running down onto a personôs arms.   

 

§ Always wear a CSA approved safety-toe boot, with a minimum 6ò upper 
(leather or rubber).   

 

§ A personal sized water bottle full of clean, fresh water. 
 
Some companies request hard hats at their locations.  Make sure that you are 
familiar with the loading and unloading PPE requirements for each location. 
 

Never wear contact lenses when working around anhydrous ammonia.  In the 
event of a product release, ammonia could get trapped behind the lens onto the eye, 
and would be impossible to remove. 
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PRE-TRIP INSPECTIONS  
 

All drivers must complete a pre-trip inspection once in every 24-hour 
period, or every time they change equipment (tractor or trailer). For the 
mechanical portion, each companyôs driver logbook outlines the 
requirements set by the provincial transport guidelines or Transport 
Canada. 
 
Bulk carriers must meet all National Safety Code (NSC) requirements (these may be 
obtained from Transport Canada or the provincial motor carrier office). 
 
All drivers hauling anhydrous ammonia must also: 

§ Have all their required personal protective equipment; 

§ Ensure that the personal water bottle is available; 

§ Do a visual inspection of the hoses to check that they are secure; 

§ Do a visual check that there are no defects, bulges, or exposed wire braid on 
hoses (do not use hoses with any defects); 

§ Ensure hoses are properly marked or tagged with the annual pressure testing 
date or reference number; 

§ Do a visual check of the valves to make sure that they are closed & caps are 
replaced; 

§ Visual check of trailer (MoC) labeling/marking/placarding; 

§ Visually check the unloading equipment (pumps, compressors & jackshafts); 

§ Verify that there are no leaks (valve frosting, audible leaks); 

§ Check the operation of the remote cable for emergency release valves; 

§ Make sure that there are spare gaskets; 

§ Have a spanner wrench or hammer (brass); 

§ Check the percentage of product in the tank; 

§ Make sure that all gauges are in working condition; 

§ Make sure all safety water containers are filled with a minimum supply of 20 
litres of clean, fresh water. 
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PRODUCT LOADING PROCEDURES 

1. Obtain order number from dispatch. 

2. Identify US, primary, secondary or road ban weight restrictions. 

3. Check empty weight. 

4. Advise dispatch of any retained product. 

5. It is the responsibility of the driver to load to the legal capacity of the trailer and/or 
the legal weight of the route to be travelled.  Be sure to get weights from your 
dispatch in all cases.   

6. Follow all plant regulations and procedures. 

7. Complete circle check of trailer before leaving loading station. 

8. Check tank percentage gauge to ensure 85% fill has not been exceeded. 

9. Complete and confirm all documentation including log book. 

10. Obtain US Customs documents when applicable. 

11. Before leaving the plant site, call the customer with your expected time of 
arrival to confirm delivery. 

12. Call dispatch regarding any changes to the delivery, required rest or delays en 
route. 

13. Loading procedures will vary for each terminal, so be sure that you are 
familiar with their requirements.   

 

DELIVERY PROCEDURES 

Accessing the Receiving Terminal 

Conduct a visual inspection of the delivery hose deployed during each unloading 
operation.  Rejection criteria include exposed reinforcement; permanently deformed 
wire braid reinforcement; soft spots (hose not under pressure); bulging (hose under 
pressure); loose outer covering; damaged, split or worn couplings and loose, missing 
or severely corroded bolts. 

Prior to delivery, check the site for unsafe conditions, including any leaks.  Do unload 
if the rejection criteria have been met.  Call dispatch for instructions in this situation.  
Check that: 

1. Access to site is wide and clear with firm ground. 

2. Check wind direction upon entry to site. 

3. Emergency water supply is clean and accessible. 

4. Emergency phone numbers are provided. 



Anhydrous Ammonia Bulk Carrier Training Manual  Page 16 

5. Off load hoses, fittings and gaskets are in good repair. 

6. Off load lines are well supported and have no visible leaks. 

7. Remote trip cables for internal safety control valves are installed and visible. 

8. Gauges are accessible, visible, in good repair and function properly. 

9. Maximum safe fill capacity of storage tanks and trailers is 85%.  Do not exceed 
this amount. 

Nominal Tank Capacity Tank Capacity at 85% Fill Tank % Increase per Tonne 
Delivered USG Tonnes USG Tonnes 

60 000 142.2 51 000 120.9 0.7 

42 000 99.5 35 700 84.6 1.0 

30 000 71.1 25 500 60.4 1.4 

18 000 42.7 15 300 36.3 2.3 

12 000 28.4 10 200 24.2 3.5 

 

10. Tank % per tonne X weight of your load = % your load will increase the tank 
volume. 

Example:  Calculations for a 22.5 Tonne load delivered into a 30,000 USG Tank 
1.4 X 22.5 tonnes = 31.5%  
Add 31.5% to the tank beginning percentage to calculate the end 
percentage. 

 

11. The driver must always be aware of where the remote shutoff controls are 
located and how to operate them in the event of an emergency.  When pumping 
is finished, make a habit of occasionally closing the internal safety control valve 
from the remote closure point to check that the control actually works. 

12. The driver attending the unloading operation must be alert and remain upwind 
and within 25 ft. of the cargo tank.  The driver must have an unobstructed view of 
cargo tank and delivery hose to the maximum extent possible, except for short 
periods when the driver must activate controls or monitor the receiving tank as 
necessary. 
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UNLOADING PROCEDURES 

There are four unloading procedures outlined in this section: compressor unloading 
of trailers (individually), compressor unloading of pup and lead in series, pump 
unloading of trailers (individually), and pump unloading of pup and lead in series.  
Each bulk carrier should be familiar with the unloading procedures for their specific 
equipment. 

Compressor Unloading of Trailers (individually):  

If you are unloading train units, complete the steps for the pup trailer first, and then 
repeat the steps for the lead trailer. 
 

1. Check the wind direction and identify an emergency evacuation route, should  
 the need for one arise. 

2. Put on personal protective equipment. 

3. Check for: correct delivery site; good site access; 
clean emergency water source; storage tank percent 
gauge and storage tank temperature & pressure.  
Record storage tank percentage and time of arrival on 
Bill of Lading. 

4. Position unit; check hose layout; chock wheels and 
connect jackshaft if applicable.   

5. Compressor set-up: 

a. Check and drain liquid trap 
b. Check oil level 
c. Check and adjust position of directional flow valve to neutral or 

bypass position.  
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6. Connect vapour hoses from: 

a. Customer tank to compressor inlet 

b. Compressor outlet to transport unit  

7. Open the trailer and the customer internal safety control valve for vapour line. 

8. Open the vapour line valves. 

9. Connect liquid line from customer storage to the trailer. 

10. Slowly open trailer and customer internal safety control valve for liquid line. 

11. Slowly open liquid line valves starting from customer storage tank to trailer. 

12. Check compressor inlet and outlet pressure gauges to ensure that all lines are 
open. 

13. Start compressor in neutral or bypass position.  Then move the flow valve to 
offload position. 

14. Check compressor pressure gauges ï the differential pressure should be 10 to 
15 psi (higher on the outlet side). 

15. Confirm product flow by checking: 

a. Flow gauge 

b. Tank percentage gauge or rotary 
gauge 

16. Stand upwind, and within 8 metres (25 feet) of 
an emergency shut-off and monitor the product 
transfer. 

 

 

Emergency Shut Off 
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17. Confirm empty trailer by checking:  

a. Flow gauge 
b. Tank percentage gauge or rotary gauge 

18. Stop compressor and return flow valve to neutral or bypass position. 

19. Close the internal safety control valve 
& liquid line valve on the trailers and 
on the customer tank.  

20. Close customer liquid line valve 
closest to trailer then remaining liquid 
line valves. 

21. Close the internal safety control valve 
and then all vapour line valves. 

22. Bleed vapour lines; disconnect; store 
and cap fittings.  Close the bleed 
valve. 

23. Bleed liquid lines; disconnect; store 
and cap fittings. Close the bleed 
valve. 

(Repeat steps 6 through 23 to unload lead trailer.) 

24. Remove jackshaft, if applicable. 

25. Leave a signed copy of the shippers manifest with the customer. 

26. Record ñResidue Last Containedò on the carrierôs copy of the shippers manifest. 

27. Record time; tank percentage; if a customer was loading product while the 
transport truck was unloading; and update logbook. 

28. Prior to re-entering the vehicle, complete a safety walk-around ensuring that all 
equipment is safely stored and the vehicle is ready for travel. 

29. Store all personal protective equipment. 

30. Call dispatch for next destination or further instructions. 
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Compressor Unloading of Pup and Lead Trailers Connected in Series: 

 

This procedure uses vapour pressure to transfer product from the pup to the lead trailer 
and then into storage.   
 

1. Check wind direction and identify an emergency evacuation route, should the 
need for one arise. 

2. Put on personal protective equipment.   

3. Check for: correct delivery site; good site access; clean emergency water 
source; storage tank percent gauge and storage tank temperature & 
pressure.  Record storage tank percentage and time of arrival on Bill of Lading. 

4. Position unit; check hose layout; chock wheels and connect jackshaft if 
applicable.   

5. Compressor set-up: 

a. Check and drain liquid trap 
b. Check oil level 

c. Check and adjust position of directional flow valve to neutral or 
bypass position 

6. Connect vapour hoses from: 

a. Customer tank to compressor inlet 
b. Compressor outlet to pup trailer  

7. Open vapour line valves. 

8. Connect liquid line from customer storage to lead trailer. 

9. Connect liquid line from pup to spray-fill on lead trailer. 

10. Slowly open trailer internal safety control valve for liquid line.  

11. Slowly open spray-fill/liquid line valves starting from customer storage tank to trailer. 
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12. Open internal safety control flow valve and liquid line valve on pup trailer.   

13. Open spray-fill/liquid valve on lead trailer. 

14. Check compressor inlet and outlet pressure gauges to ensure that all lines are 
open. 

15. Start compressor in neutral or bypass position. Then move flow valve to off load 
position. 

16. Check compressor pressure gauges. Differential pressures should be 10 to 15 
psi (higher on the outlet side). 

17. Confirm product flow between the pup and lead trailers by checking the 
percentage gauge or rotary gauge. 

18. Confirm product flow between the lead trailer and customer tank by flow indicator 
and tank percentage gauge. 

19. Stand upwind, and within 8 metres (25 feet), of an emergency shut-off and 
monitor the product transfer. 

20. Confirm empty trailer by checking:  

a. Flow indicator 
b. Tank percentage gauge or rotary gauge 

21. Stop compressor and return flow valve to neutral or bypass position. 

22. Close internal safety control valve & liquid line valve on trailers. 

23. Close customer liquid line valve closest to trailer then remaining liquid line valves. 

24. Bleed liquid lines; disconnect; store and cap fittings. Close liquid bleed valves. 

25. Close pup liquid line and lead spray-fill valve, and bleed the line.  Close the bleed 
valve. 

26. Close the internal safety control valve and then all vapour line valves. 

27. Bleed the vapour lines; disconnect; store and cap fittings. Close vapour bleed 
valves. 

28. Remove jackshaft, if applicable. 

29. Leave a signed copy of the shippers manifest with the customer. 

30. Record time; tank percentage; if a customer was loading product while the 
transport truck was unloading; and update logbook. 

31. Record ñResidue Last Containedò on the carrierôs copy of the shippers manifest. 

32. Prior to re-entering the vehicle, complete a safety walk-around ensuring that all 
equipment is safely stored and the vehicle is ready for travel. 

33. Store all personal protective equipment. 

34. Call dispatch for next destination or further instructions. 
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Pump Unloading of Trailers (individually): 

 
If train units are being unloaded, complete the steps for the pup trailer first, and then 
repeat the steps for the lead trailer. This procedure can be used to unload a pup trailer 
where the piping allows direct connection of the pup off-load line to lead trailer pump.  

 

1. Check wind direction and identify an emergency evacuation route, should the 
need for one arise. 

2. Put on personal protective equipment. 

3. Check for: correct delivery site; good site access; clean emergency water 
source; storage tank percent gauge and storage tank temperature & 
pressure.  Record storage tank percentage and time of arrival on Bill of Lading. 

4. Position unit; check hose layout; chock wheels and connect jackshaft if 
applicable. 

5. Connect vapour hoses from storage tank to trailer. 

6. Open trailer and customer vapour line valves. 

7. Connect liquid line from the pump to the storage tank. 

8. Slowly open trailer and customer internal safety control valve for liquid line. 

9. Slowly open liquid line valves starting from customer storage tank to trailer. 

10. Start the pump at an idle speed and check product flow. 

11. Confirm product flow by checking: 

a. Flow indicator 
b. Tank percentage gauge or rotary gauge 

12. Increase the pump to operating speed.  

13. Stand upwind, and within 8 metres (25 feet) of an emergency shut-off to monitor 
the product transfer. 
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14. Confirm empty trailer by checking:  

a. Flow indicator 
b. Tank percentage gauge or rotary gauge 

15. Stop the pump when the product transfer is complete. 

16. Close internal safety control valve. 

17. Close customer liquid line valve closest to trailer then remaining liquid line valves. 

18. Close the internal safety control valve and then all vapour line valves. 

19. Bleed the vapour lines; disconnect; store and cap fittings. Close the bleed valve. 

20. Bleed liquid lines; disconnect; store and cap fittings. Close the bleed valve. 

(Repeat steps 6 through 20 to unload lead trailer.) 

21. Remove jackshaft, if applicable. 

22. Leave a signed copy of the shippers manifest with the customer. 

23. Record time; tank percentage; if a customer was loading product while the 
transport truck was unloading; and update logbook. 

24. Record ñResidue Last Containedò on the carrierôs copy of the shippers manifest.  

25. Prior to re-entering the vehicle, complete a safety walk-around ensuring that all 
equipment is safely stored and the vehicle is ready for travel. 

26. Store all personal protective equipment. 

27. Call dispatch for next destination or further instructions. 



Anhydrous Ammonia Bulk Carrier Training Manual  Page 24 

Pump Unloading of Pup and Lead in Series: 

 

This procedure is used to off load a train unit by transferring product from pup to lead 
and then into storage.   

 

1. Check wind direction and identify an emergency evacuation route, should the 
need for one arise.  

2. Put on personal protective equipment.   

3. Check for: correct delivery site; good site access; clean emergency water 
source; storage tank percent gauge and storage tank temperature & 
pressure.  Record storage tank percentage and time of arrival on Bill of Lading. 

4. Position unit; check hose layout; chock wheels and connect jackshaft.   

5. Connect vapour lines from storage tank to pup trailer.  

6. Open vapour line valves. 

7. Connect pup liquid line to lead trailer spray fill/liquid line. 

8. Open liquid line internal safety control valve, spray-fill/liquid line valve on pup 
trailer and open spray-fill/liquid valve on lead trailer.  

9. Confirm product flow between the pup and lead trailers by checking the 
percentage gauge or rotary gauge. 

10. Connect liquid line from pump on lead trailer to storage. 

11. Slowly open trailer and customer internal safety control valves for liquid line. 

12. Slowly open liquid line valves starting from customer storage tank to trailer. 
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13. Start the pump at an idle speed and check product flow.   

14. Confirm product flow from the trailer to customer tank by checking: 

a. Flow indicator 

b. Tank percentage gauge or rotary gauge 

15. Increase pump to operating speed. 

16. Stand upwind, and within 8 metres (25 feet) of an emergency shut-off and 
monitor product transfer. 

17. Confirm empty trailer by checking:  

a. Flow indicator 
b. Tank percentage gauge or rotary gauge 

18. Stop the pump when product transfer is complete. 

19. Close internal safety control valve on the lead trailer. 

20. Close customer liquid line valve closest to trailer then remaining liquid line valves. 

21. Close the liquid line between the spray-fill/liquid on the lead trailer and the pup 
liquid valve.  Bleed the line. 

22. Close the internal safety control valve and then all vapour line valves. 

23. Bleed the vapour lines; disconnect; store and cap fittings. Close the bleed valve. 

24. Bleed liquid lines; disconnect; store and cap fittings. Close the bleed valve. 

25. Remove the jackshaft, if applicable. 

26. Leave a signed copy of the shippers manifest with the customer. 

27. Record time; tank percentage; if a customer was loading product while the 
transport truck was unloading; and update logbook. 

28. Record ñResidue Last Containedò on the carrierôs copy of the shippers manifest. 

29. Prior to re-entering the vehicle, complete safety walk-around ensuring that all 
equipment is safely stored and the vehicle is ready for travel. 

30. Store all personal protective equipment. 

31. Call dispatch for next destination or further instructions. 
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MANAGING PRESSURE DIFFERENTIALS 

Always remember that ammonia will flow from the tank with the higher pressure to the 
tank with the lower pressure. This means that the tank to be filled must have a lower 
pressure than the one being emptied.  This is called a normal or forward flow 
condition.  If the tank to be filled has a greater pressure, is in a reverse flow position, 
since the flow would be in the opposite, or reverse, direction.  If the pressures are 
equal, there is a neutral or no-flow condition. 

Before beginning any transfer, ensure that all the hoses are properly connected 
(vapour hoses to vapour lines and liquid hoses to liquid lines).   

Then, look at the pressure gauges.  If the pressure in the transport unit is higher than 
the pressure in the storage vessel, you can manage this pressure differential to make 
the product transfer more efficient. 

At this time, do not open any vapour valves.  Proceed as follows: 

§ Open the transport and customer liquid internal safety control valves very 
slowly. 

§ Open the transport and customer liquid valves very slowly.   

§ Once the liquid starts flowing, monitor vapour pressures in both the transport 
trailer and the customer storage vessel, and start the pump. 

§ When the vapour pressures equalize, open all vapour lines and continue with 
unloading procedures. 

 

DELIVERY TO UNATTENDED NH3
 STORAGE TANKS 

The purpose of this section is to address the issue of delivering product to an 
anhydrous ammonia storage facility that is not attended by a site operator.  

In this context, "unattended" means that although the site operator may be present, he 
or she has not elected to participate directly and the delivery is under full control of the 
carrier driver. 

Drivers should have access to a communication device when working alone. 

Be sure to check with the companyôs specific requirements prior to 
delivering to their sites. 

General guidelines to follow: 

Upon arrival at the delivery site, the driver will: 

1. Unlock the gate. 

2. Check the wind direction upon entering the site, prior to parking the unit. 

3. Check the mailbox for delivery documents and instructions. 
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4. The driver should always double-check information on the Unattended Delivery 
document, dispatch instructions and Bill of Lading. 

5. Check for adequate water supply.  

6. If a discrepancy is discovered between the load and the delivery instructions (i.e., 
NH3 Unattended Delivery documents are missing or do not match delivery 
instructions, additional instructions from the site operator are in conflict), delay 
unloading until the discrepancy is resolved with the site operator. If this is not 
possible, contact the Carrier dispatch for further instructions (i.e., re-routing). 

7. Put on all appropriate personal protective equipment. 

8. Read the gauge and calculate the volume that the tank can hold. Record gauge 
readings and time on the NH3 Unattended Delivery documents as well as on the 
Carrier's BOL. Tank capacity must be sufficient to accommodate the product 
based on the 85%-fill policy. 

9. Now follow the appropriate unloading procedures to complete your delivery, as 
referenced in previous ñUnloading Proceduresò sections. 

When the product is unloaded the driver will: 

1. Take the gauge readings. Record both gauge readings and time on the NH3 
Unattended Delivery documents as well as on the shipperôs manifest/Carrierôs 
BOL. Record any nurse units that may be filling while unloading. Verify that the 
difference between opening and closing volumes correspond with the shipperôs 
manifest/Carrierôs BOL volumes. 

2. Obtain a signature of any on-site personnel on the shipperôs manifest/Carrierôs 
BOL (if available). 

3. Complete the "final check" of all documentation. Leave a copy of the shipperôs 
manifest/Carrierôs BOL and NH3 Unattended Delivery documents with the on-site 
personnel, or leave it in the mailbox. 

4. Prior to re-entering the vehicle, complete safety walk-around ensuring that all 
equipment is safely stored and the vehicle is ready for travel. 

5. Leave the unloading area slowly. Whenever feasible, move the truck in a forward 
direction and avoid reversing if at all possible. 

6. Lock delivery site gate, if applicable. 

 

The best practice in the industry is to use an Anhydrous Ammonia Unattended 
Delivery Document when delivering to unattended sites.  The next page has a sample 
of an NH3 unattended delivery document.
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NH
3
 Unattended Deliv ery Document  

 

Sales Associate Section 
Date 

Location Maximum tank percentage  
allowed to start unload 

 
 

 

 

 
 
 

Special Delivery Instructions 

 

 

Sales Associate Signature (Before Delivery) 
 
 

 

Driver Section  
      Date of Delivery 

     Order Number       Amount of Product Loaded 

     Arrival Time       Departure Time 

     Start Gauge Reading       Finish Gauge Reading 

     Number of Nurse Trucks Loading       Bill of Lading Number 

     Driver Name       Unit Numbers 

Driver Signature 
 
 

White Copy to Carrier Yellow Copy to Agent 
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FIRST AID  
 

Water is the only first aid measure in the event of an ammonia burn.  Make sure 
there is enough clean fresh water at all times when loading and unloading.   

 
 
The instant that anhydrous ammonia comes in contact with skin, a personôs first 
reaction must be to get to water quickly.  Due to the freezing action of ammonia, 
clothing could be frozen to a personôs skin ï flush with water before removing any 
clothing.   If possible, apply a wet towel to a burn while seeking medical attention. 
 
Human eyes are made up of about 85% water.  The slightest hint of anhydrous 
ammonia in an eye requires immediate flushing with water.  Flush eyes for a minimum 
of 15 minutes while holding the eyelids open and away from the eye. 
 
DO NOT use any lotions, salves, or creams.  They will form a barrier that could trap 
ammonia onto the burn, potentially causing more damage.   
 
High concentrations of anhydrous ammonia can quickly restrict breathing.  To get 
away from a vapour cloud, immediately move upwind and perpendicular to the vapour 
cloud.  Prompt medical attention is required for cases of ammonia inhalation. 
 
Do not induce vomiting.  However, if a person is vomiting, make sure that their head is 
below their waistline to prevent liquid from getting into the lungs.  A conscious person 
that has ingested ammonia should drink lots of water or juice to dilute the ammonia. 
 
Do not use mouth-to-mouth to resuscitate a person if they have ingested or inhaled 
anhydrous ammonia.  Alert medical personnel of the victimôs situation immediately. It 
is always beneficial to have first aid training 
 
A person should never work around anhydrous ammonia while are on medication that 
affects concentration, ability to perform duties, or respond to an emergency. 
 
Handling emergencies safely is a matter of pre-planning and training.   


