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Anhydrous ammonia:
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Presented by Joe Hochstettler

Preventing the Burn

• Purpose

– Promote safe handling of anhydrous ammonia

– Explain proper accident or emergency procedures

A di

Anhydrous Ammonia: Preventing the Burn

• Audience

– Experienced users of field application equipment

– Agricultural producers

– Agricultural workers

Types of Equipment

• Ammonia Distribution Equipment

– Applicators, toolbars, nurse tanks, storage tanks

• Safety Equipment

PPE i f d i

Anhydrous Ammonia: Preventing the Burn

– PPE, passive safety devices, water

• Inspection of Equipment

– Hoses, tires, valves, paint

• Transportation of Equipment

– Safety chains, speed

Operation of Equipment

• Valves, meters and ground speed

– Open slowly, calibrate and rate of flow

• Quick couplers

P i d di i

Anhydrous Ammonia: Preventing the Burn

– Proper connection and disconnection

• Printed Instructions

– Near quick coupler on toolbar

• Review of Procedures

– Every time equipment is delivered or picked up
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Safety

• Goggles and Gloves

– Required of all users of ammonia

• Hoses and Valves

R i h dli

Anhydrous Ammonia: Preventing the Burn

– Review proper handling

• Plant Safety Procedures

– Leave riser area while nurse tank is filled

• Review of Field Safety Practices

– Don’t rely on passive safety devices

Safety

• WATER – WATER – WATER

– The only initial first aid treatment

• Emergency Responders

K h h k b i

Anhydrous Ammonia: Preventing the Burn

– Know that they know about ammonia

• Emergency Responders

– Know how to contact them

• Emergency Responders

– Know how to help them, not hinder them

Video Presentation

• Anhydrous Ammonia Safety

– 35 minutes

• Quiz

C l hil hi

Anhydrous Ammonia: Preventing the Burn

– Complete while watching

• Q & A

– As time allows

• Safety Equipment Display

– Observe at table

D:\VIDEO_TS

Anhydrous Ammonia: Preventing the Burn
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Ammonia Safety References

• www.rci.safety.com (video source)

• http://www.extension.iastate.edu/CropNews/2009/0302hanna.htm

• http://www.dakotagas.com/Products/Safety%20Information/Anhydrous_Ammonia
_Sa.html

• http://ohioline.osu.edu/aex fact/0594.html

Anhydrous Ammonia: Preventing the Burn

http://ohioline.osu.edu/aex fact/0594.html

• http://phmsa.dot.gov/staticfiles/PHMSA/DownloadableFiles/Safety%20Advisories/
Safety_Advisory_Letter_Nurse_Tanks.pdf

• http://ohioline.osu.edu/atts/PDF English/Towing NH3.pdf

• http://www.airgasspecialtyproducts.com/UserDyn/laroche/4001msds r 07 18
2008.pdf



This article was published originally on 3/2/2009 The information contained within the article may or may not be up to date depending on when you are accessing the 

information.  

Links to this material are strongly encouraged. This article may be republished without further permission if it is published as written and includes credit to the author, 

Integrated Crop Management News and Iowa State University Extension. Prior permission from the author is required if this article is republished in any other manner.  

Anhydrous Ammonia Applicators Have New Safety Issue  

By Mark Hanna, Department of Agriculture and Biosystems Engineering

High nitrogen fertilizer prices have producers and ag-input suppliers searching for ways to reduce costs and gain 

efficiency. Some anhydrous ammonia applicators have responded by modifying equipment to allow control of flow 

to individual sections of an applicator, or even to individual knives. These modifications are being made in order to 

avoid unwanted N application on overlapping rows, near field boundaries, or into waterways.   

Although this is a sound strategy to limit unwanted fertilizer application, individual section or knife shutoff valves 

on an anhydrous ammonia toolbar can trap pressurized ammonia at various locations within the system. Operators 

should take care to bleed all lines including those to individual soil injectors that may still be under pressure before 

attempting any servicing or work on or around the system. 

Additional care needed when working around equipment 

Installing a small bleeder valve upstream of any section or knife shutoff valve allows an operator to bleed off 

trapped, pressurized ammonia before working on those sections or lines. Because these systems are relatively new, 

and bleeder valves may not be present, it is important to empty all lines before working around the equipment.  

To bleed pressure from the applicator, operators should: 

1. Shut off ammonia flow first at the supplying field nurse tank.  

2. Then open individual knife or section valves farthest downstream in the plumbing system.  

3. Follow this by opening any upstream section-control valves.  

4. Finally, open the main flow valve.  

This procedure opens valves successively upstream in the plumbing system allowing system pressure to be released.   

Wear appropriate gear

In addition to bleeding pressure from hoses and fittings, individuals working around the equipment should always 

wear appropriate personal protective equipment (PPE), gloves and unvented or splash-proofed goggles to prevent 

injury from minor amounts of ammonia that still may be present in the system. Having readily available water is 

especially important to flush tissue that may be affected by an ammonia release.  

Even if the ammonia plumbing system has been properly bled, openings in hoses, lines, or valves should be treated 

as exit points for ammonia. Heat from surroundings or sunlight can vaporize small amounts of liquid ammonia still 

contained in the system and cause unexpected release as hoses or equipment is moved. Caution is always of 

paramount importance. 

Working with maximum pressure 

Hoses on applicators upstream from shutoff valves must be capable of handling maximum expected pressure within 

the system at that point.  Maximum pressure is often supply (tank) pressure or that delivered by a supply pump along 

with an added safety factor.  All ball valves should be rated for use with anhydrous ammonia and vented to the inlet 

side.  If not properly vented, liquid ammonia can become trapped in the valve’s closed position and later release 

when the valve is opened.   

Mark Hanna is an extension agricultural engineer in agricultural and biosystems engineering with responsibilities in field machinery.
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Farmers throughout Ohio use anhydrous ammonia (NH
3
) as one source of nitrogen fertilizer for crops. All 

associated personnel should be familiar with the safe use of anhydrous ammonia, understand the potential for 

injury and know how to respond to an emergency. Anhydrous ammonia is caustic and will cause severe bums to 

the eyes, skin and respiratory tract. Anhydrous ammonia is a strong alkali that can cause death or severe injury

to body tissue due to its caustic, corrosive, freezing and dehydrating action. Its strong affinity for water and 

rapid evaporation creates an almost instant freeze-drying process when the liquid NH
3
 comes in contact with 

body tissue.

Stored as a liquid under pressure, NH
3
 vaporizes to a colorless gas at atmospheric pressure and a temperature of 

-28 degrees F. It is important to understand that vapor pressure of NH
3
 will increase as the temperature 

increases. The pressure relief valve on the tanks are set to open at 250 psig. This pressure will be reached if the 

tank temperature reaches 116 degrees F (see graph below). Conditions that permit tank temperatures to increase 

drastically (i.e., left in the direct sunlight during very hot days) should be avoided.

As temperature increases, the vapor pressure of the anhydrous 

ammonia in the nurse tank increases. At 116 degrees F the pressure in 

the tank will reach 250 psig and anhydrous ammonia will be released.

Ammonia dissolved in water will react readily with copper, zinc, brass and many alloys. Only non-galvanized 

steel or iron should be used for containers, fittings and piping (Schedule 80 pipe or Schedule 40 when welded 

by a certified welder). All materials used with anhydrous ammonia should conform to recommended standards. 

Anhydrous ammonia tanks should not be used to store other materials such as propane or liquefied petroleum 

gas.
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Accident Situations 

The accidental release of anhydrous ammonia can create a dangerous situation for both the handler and 

bystanders. The following situations are dangerous:

Overfilling the tank.

Handling the hose by the valve handle or hand wheel.  

Faulty hitch pin or weakened tongue.

Weakened undercarriage structure.

Moving the tank before disconnecting the hose.

Faulty valves and deteriorated or out-of-date hoses.

Not using personal protective equipment.  

Failure to bleed pressurized NH
3
 from the hose before connecting or disconnecting.

Failure to have sufficient amounts of water available.

Overturning an applicator tank.

External overheating of the storage container.  

An estimated eighty percent of reported accidents result from improper procedure, lack of knowledge or 

training, and failure to follow proper safety precautions. Accidents can be reduced if all individuals follow 

safety rules and maintain the equipment properly. It is essential that all equipment be in good operating 

condition. Only trained individuals should handle and apply anhydrous ammonia.

Personal Protection 

Goggles, rubber gloves, and complete protective clothing are necessary when handling anhydrous ammonia. It 

is recommended that goggles and a face shield or an approved respirator be used to protect the eyes and face 

from a direct blast of ammonia that can permanently blind and disfigure an individual.

Water must be available for flushing the eyes and skin in case of exposure. Each vehicle used for anhydrous 

ammonia must carry a five-gallon container of clean water. Anyone handling NH
3
 should carry a six to eight-

ounce squeeze bottle of water in their shirt pocket for rapid emergency access.  

Washing with water is the emergency measure to use when skin or eyes are exposed to anhydrous ammonia. 

Time is important! Get water onto the exposed area of the skin or eyes immediately and flush for at least 15 

minutes. Never wear contact lenses when handling anhydrous ammonia, since they can trap the gas and freeze 

the contacts to the eye. Contaminated clothing should be removed quickly but carefully. Thaw clothing frozen 

to the skin with water before attempting removal. Wash the affected skin area with abundant amounts of water 

and do not apply anything except water for the first 24 hours. Stay warm and get to a physician immediately.  

Care and Maintenance of NH3 Tank 

Anhydrous ammonia can be handled and used safely. It is imperative that all equipment is properly maintained 

and checked daily. A regular, scheduled maintenance program will ensure that all the valves and the tank are 

safe for handling the high pressure liquid and its vapor form. Perform a daily visual inspection to locate any 

defects in the tank or hoses. To handle NH
3
 safely, all equipment must function properly. The most important 

valves and components that must be routinely checked are listed below. For a more detailed explanation, refer 

to External Visual Inspection Guidelines for Anhydrous Ammonia Nurse Tanks Applicators Tank 

Appurtenances, published by: The Fertilizer Institute (TFI), 501 2nd St. N.E., Washington, D.C. 20002 
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Important Valves And Components List 

Liquid Withdrawal Valve- Be sure valves are functional and will shut off. Any leak detected in the 

valve is cause for immediate repair or replacement. The valve should be removed every five years and 

inspected for internal corrosion and thread deterioration. At this time, check the excess flow for (1) 

movement of the valve plunger, (2) corrosion of springs, valve seat and guide, and (3) out of round disk.

Liquid Fill Valve- ( Same inspection procedure as liquid withdrawal valve.)

Vapor Return Valve- (Same inspection procedure as liquid withdrawal valve.)

Pressure Gauge- Check the consistency with other tanks of similar volume. Make sure the lens is clean 

and the dial face is clearly readable.  

Fixed Liquid Level Gauge- Clean, repair or replace as needed.  

Liquid Level Float Gauge- Check against the 85% level gauge for accuracy. An inaccurate reading, 

leaking at the seal, or unreadable lens should be repaired or the defective item replaced.  

Safety Relief (SR) Valve- Stand to one side and use a mirror for viewing. The SR valve should be free 

of dirt and rust. Replace the rain cap if it is damaged or missing. Leakage or discharge below 250 psi is 

cause for replacement. The SR valve should be replaced every five years.  

Hydrostatic Relief (HR) Valve- Inspect the valve for leakage, corrosion or damage. The HR valve 

should be replaced every five years.  

Transfer Hose- Examine the hose closely for cuts, abrasions, soft spots, bulges, kinking or flattening 

and similar defects. Check for slippage of the hose at coupling. The hose must be replaced five years 

from the date of manufacture (stamped on hose).  

Tank Condition- Prevent corrosion and excessive pressure buildup from direct sunlight by keeping the 

tank painted with a reflective paint. Dented or damaged tanks should be taken out of service until 

checked by an authorized inspector and repaired as necessary. All welding on the tank must be done by 

a certified welder. Be careful in repairing or replacing these parts to prevent accidental exposure to 

anhydrous ammonia. Most retailers will assist you in repairing your nurse tank or applicator.  

IMPORTANT SAFETY POINTS 

Always have an ample water supply  

Always wear personal protective equipment Never fill a tank over 8-5 percent of the tank's capacity 

Inspect and replace hoses and valves as needed Bleed off pressure in the hose before disconnecting it

Stay clear of hose and valve openings

Follow step-by-step procedure when using the equipment  

Never try to repair the tank yourself; Seek a qualified technician

Never tamper with relief valves  

Use a proper hitch, safety chains and a Slow Moving Vehicle (SMV) sign when towing on the highway
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Labels, Marking & Safety Signs Legal Requirements 

Nurse tanks must be labeled "ANHYDROUS AMMONIA" in 4 inch letters, on contrasting background , on 

the sides and rear of the tank. Federal DOT regulations require the words "INHALATION HAZARD", in 

association with the anhydrous ammonia label, in three inch lettering be placed on both sides of the tank. A 

Non-Flammable Gas placard with the numbers 1005 (identifying it as anhydrous ammonia) must be located on 

both sides and both ends of the tank. A Slow Moving Vehicle (SMV) sign must be prominently displayed on the 

rear of the tank with the bottom of the sign at least 2 and not more than 6 feet from the ground.. The valves must 

be appropriately labeled by color or legend as vapor (Safety Yellow) or liquid (Omaha Orange). The letters of 

the legend must be at least 2 inches high on contrasting background and within 12 inches of the valves.

Standard Recommendations 

The American Society of Agricultural Engineers (ASAE) has developed a number of general safety standards 

which contain requirements that should be applied to anhydrous equipment. ASAE S441 establishes 

requirements for uniform safety signs to promote safety of persons associated with agricultural equipments. 

This includes:

Signal Words (Caution, Warning or Danger).  

Sign Format (See Page 4).  

Sign color combinations (Black background and yellow lettering for caution and warning signs and red 

background with white lettering for danger signs).

Letter Sizes and durability requirements.  

These safety signs should be strategically placed in the immediate vicinity of the hazard and be readily visible 

so that the viewer can avoid the hazard or take other appropriate action. In consideration of these requirements 

and the multiple concerns for various safe operating procedures mentioned previously, several standard safety 

signs (illustrated below) should appear on the equipment used in handling and application of anhydrous 

ammonia.

Additional ASAE safety standards require the following:

An operator's manual. It is extremely important that this manual be with the equipment and available for 

reference at all times.  

A safety type hitch pin with a standard safety chain attachment for the nurse tank wagons or running 

gear.

In addition to the mandatory SMV sign, appropriate lighting for travel on roadway must include at least 

one red tail lamp and two amber flashing warning lamps. These may be on the towing vehicle or the 

tank wagon, but they must be visible from the rear. Additionally, the tank wagon must have at least two 

red reflectors visible to the rear.  

Turn signals, flashing warning lights and a red brake light are recommended on all anhydrous ammonia 

tank wagons which are towed on public roadways. To accommodate these lights, a standard seven 

terminal breakaway connector plug should be used on the tank wagon.

At least one safety sign should be located in between the control valves and the 5 gallon water supply.
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Highway Safety 

The speed limit for anhydrous ammonia tanks traveling on the public roadways of Ohio is 25 M.P.H. and only 

one nurse tank may be towed. Prior to operating a nurse tank on public roadways the following should be 

carefully checked:  

Running Gear - Inspect the farm wagon frame tongue, reach poles, anchor devices, wheel bearings, knuckles, 

ball joints and pins for structural damage, cracks, excessive wear and adjustments.  

Tires - Check for proper inflation, cuts, badly worn spots, and signs of weathering. Assure that lug nuts are 

tight.

Lubrication - Steering knuckles, wheels, tongues, or other applicable farm wagon equipment should be 

lubricated at least once every year.  

It is highly recommended that the vehicle used to tow the nurse tank be at least equal in weight to the gross 

weight of the nurse tank. This will assist the operator in maintaining control of all the vehicles, at 25 M.P.H., 

and minimize the potential for an accident.  

Any tank operating on the highways should look similar to the above drawing. Regulations require: An SMV 

emblem be attached to the rear of the vehicle and visible from at least 500 feet; The words Anhydrous 

Ammonia (4 inches high) in contrasting colors be placed on both sides and the rear of the tank; The words 

Inhalation Hazard (3 inches high) in association with the anhydrous ammonia label be on both sides of the 

tank; The DOT placard for non-flammable gas be placed on the front, back and sides of the tank.

All educational programs conducted by Ohio State University Extension are available to clientele on a nondiscriminatory basis without regard to race, color, creed, religion, sexual 

orientation, national origin, gender, age, disability or Vietnam-era veteran status. 

Keith L. Smith, Associate Vice President for Ag. Adm. and Director, OSU Extension. 

TDD No. 800-589-8292 (Ohio only) or 614-292-1868 
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SECTION  1:  CHEMICAL PRODUCT & COMPANY IDENTIFICATION 

CHEMICAL NAME: Anhydrous Ammonia  TRADE NAMES / SYNONYMS: Ammonia

DISTRIBUTOR:  EMERGENCY TELEPHONE NUMBERS: 
Airgas Specialty Products  Transportation (CHEMTREC):  1-800-424-9300 
6340 Sugarloaf Parkway, 300  Transportation, Canada (CANUTEC): 1-613-996-6666 
Duluth, GA 30097  USA  Environmental/Health/Safety (24-hr): 1-800-528-4963 
  Customer Service (Toll Free):  1-800-295-2225

SECTION  2:  COMPOSITION / INFORMATION ON INGREDIENTS 
CHEMICAL FORMULA % BY WEIGHT CAS OSHA PEL NIOSH REL / ACGIH TLV IDLH
  C-grade P-grade  25 ppm (California only)   
Ammonia  NH3 99.5 99.995 7664-41-7 50 ppm (TWA) 25 ppm (TWA) 35 ppm (STEL)  300ppm 
Water  H2O  0.4 33 ppm 7732-18-5 None None None  
Oil  ----  0.1  2 ppm ------------- None None  None  

SECTION  3:  HAZARDS  IDENTIFICATION 
EMERGENCY OVERVIEW:  1. Colorless gas or compressed liquid with a pungent, suffocating odor 2. Liquid ammonia reacts

violently with water.  Vapor cloud is produced. 3. Avoid contact with liquid and vapor. 4. Stay upwind and use water spray to

absorb vapor. 5. Not flammable under conditions likely to be encountered outdoors. 6. Stop discharge if possible.

POTENTIAL HEALTH EFFECT 
ROUTES OF ENTRY:  Inhalation, Skin Contact, Eye Contact, Ingestion. TARGET ORGANS: Eyes, skin and respiratory system. 

EYE CONTACT:  Exposure to liquid or high concentrations of vapor can cause painful, instant and possibly irreversible damage

to tissue such as conjunctiva, cornea and lens. SKIN CONTACT: Prolonged contact with high concentrations can cause painful

tissue damage, frostbite and serious chemical burns. INHALATION:  Depending on exposure concentration and duration, effects
can vary from none or only mild irritation, to obstruction of breathing from laryngeal  and bronchial spasm, to edema and
severe damage to mucous membranes of the respiratory tract with possible fatal results. Latent edema and residual reduction

in pulmonary function may occur. INGESTION:  Tissue damage, chemical burns, nausea and vomiting can occur.  Ammonia is a

gas under normal atmospheric conditions and ingestion is unlikely. CARCINOGENICITY:  NTP? No IARC? No OSHA? No

SECTION  4:  FIRST AID MEASURES 
EYE CONTACT: Flush with large amounts of water for at least 15 minutes then immediately seek medical aid.

SKIN CONTACT:  Immediately flush with large quantities of water for at least 15 minutes while removing clothing.  If clothing
has frozen to skin, thaw with water before removal.  Seek immediate medical aid. 

INHALATION:  Remove from exposure.  If breathing has stopped or is difficult, administer artificial respiration or oxygen as needed. 
 Seek immediate medical aid.

INGESTION: Do not induce vomiting.  Have victim drink large quantities of water if conscious.  Immediately seek medical aid.

Never give anything by mouth to an unconscious person.
SECTION  5:  FIRE FIGHTING MEASURES 

FLASH POINT(method used): Not Applicable FLAMMABLE LIMITS: 16-25% in air (for labeling purposes, not DOT

flammable gas). EXTINGUISHING MEDIA: Stop flow of gas or liquid.  Ammonia will burn in the range of 16-25% in air with a 

constant source of ignition. SPECIAL FIRE FIGHTING PROCEDURES:  Move containers from fire zone if possible; if not, use 
water to cool fire-exposed containers.  Use water spray to control vapors. Do not put water directly on liquid ammonia.  Personnel
must be equipped with appropriate protective clothing and respiratory protection. 

NFPA HAZARD CLASSIFICATION: Health: 3 Flammability:  1 Reactivity:  0 (least-0        4-highest)

SECTION  6:  ACCIDENTAL RELEASE MEASURES 
In US, federal regulations require that a release of 100 lb. or more of ammonia must be reported immediately to the National 
Response Center at (800) 424-8802, the SERC and the LEPC.  In California, ALL releases must be reported to CUPA, state and 

local agencies.  Additional state and local regulations may apply.  SUGGESTED LOCAL ACTION:  Stop leak if feasible.  Avoid 
breathing ammonia.  Evacuate personnel not equipped with protective clothing and equipment.  Use copious amounts of water 
spray or fog to absorb ammonia vapor.  DO NOT put water on liquid ammonia.  Contain run-off to prevent ammonia from entering a 
stream, lake, sewer, or ditch.  Any release of this material, during the course of loading, transporting, unloading or temporary
storage, must be reported to U.S. DOT as required by 49 CFR 171.15 and 171.16. 

SECTION  7:  HANDLING AND STORAGE 
Refer to the ANSI K61.1 standard for storage and handling information.  Protect containers from physical damage and
temperatures exceeding 120°F.  Use only approved storage systems.  Zinc, copper, silver, cadmium, and their alloys must not be 
used in ammonia systems since they can be rapidly corroded by it.  Avoid hydrostatic pressure, which can cause equipment
rupture, by adhering to proper filling procedures and the use of hydrostatic pressure relief valves where appropriate. 

SECTION  8:  EXPOSURE CONTROLS/PERSONAL PROTECTION 
RESPIRATORY PROTECTION:  Respiratory protection approved by NIOSH / MSHA for ammonia must be used when exposure
limits are exceeded.  Whether chemical canister respirator or self-contained breathing apparatus is sufficient for effective
respiratory protection depends on the type and magnitude of exposure. 
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SKIN  PROTECTION:  Rubber gloves and rubber or other types of approved protective clothing should be used to prevent skin
contact.  A face shield should be used for increased protection from contact with liquid or vapor.

EYE  PROTECTION: Chemical splash goggles, approved for use with ammonia, must be worn to prevent eye contact with liquid
or vapor.  A face shield should be used for increased protection from contact with liquid.

VENTILATION:  Local positive pressure and/or exhaust ventilation should be used to reduce vapor concentrations in confined
spaces.  Ammonia vapor, being lighter than air, can be expected to dissipate to the upper atmosphere.  Ammonia concentrations
may also be reduced by the use of an appropriate absorbent or reactant material.

SECTION  9:  PHYSICAL AND CHEMICAL PROPERTIES 
BOILING POINT: -28.1°F SPECIFIC GRAVITY: 0.62 @ 60°F (water=1) 

SOLUBILITY IN WATER: High VAPOR DENSITY: 0.60 @ 32°F (Air=1)

MELTING POINT: -107.9°F pH: Approx. 11.6 for 1 N Sol’n. in water 

PERCENT VOLATILE BY VOLUME:  100% APPEARANCE: Colorless, pungent gas

VAPOR PRESSURE:  4802.9 mm Hg @ 60°F or 107.6 psia.

SECTION  10:  STABILITY AND REACTIVITY 
STABILITY: Material generally considered stable.  Heating above ambient temperature causes rapid increase of vapor pressure. 

INCOMPATIBILITY (materials to avoid):  Ammonia can react violently with strong acids. Under certain conditions, ammonia
reacts with bromine, chlorine, fluorine or iodine to form compounds, which explode spontaneously. Reactions of ammonia with
gold, silver or mercury to form explosive fulminate-like compounds has been reported. 

HAZARDOUS DECOMPOSITION PRODUCTS: Hydrogen on heating to over 850°F.  The decomposition temperature may be
lowered to 575°F by contact with certain metals such as iron or nickel.

HAZARDOUS POLYMERIZATION: Will not occur CONDITIONS TO AVOID: Not applicable 

SECTION  11:  TOXICOLOGICAL INFORMATION 
Ammonia is a strong alkali and readily damages all body tissues.  Ammonia is not a cumulative metabolic poison. 
Carcinogenicity, Reproductive, Mutagenicity, Teratogenicy Effects:  No information is available and no adverse effects are 
anticipated.  Synergistic Materials:  None known. 

SECTION  12:  ECOLOGICAL INFORMATION 
AQUATIC TOXICITY: 2.0-2.5 ppm/1-4 days/ goldfish and yellow perch/LC; WATERFOWL TOXICITY: 120 ppm 

 60-80 ppm/3 days/crayfish/LC100; BIOCHEMICAL OXYGEN DEMAND: Not pertinent

 8.2ppm/96hr/fathead minnow/TLm                    FOOD CHAIN CONCENTRATION POTENTIAL: None

SECTION  13:  DISPOSAL CONSIDERATIONS 
Recover ammonia if feasible.  Otherwise, let ammonia evaporate if appropriate.  Only personnel experienced in ammonia spills
should add water to liquid ammonia.  Dispose of diluted ammonia as a fertilizer or in an industrial process.  For Hazardous Waste
Regulations call (800) 424-9346, the RCRA Hotline. 

SECTION  14: TRANSPORT INFORMATION 
 DOMESTIC SHIPMENTS INTERNATIONAL SHIPMENTS CANADIAN TDG ACT 
Proper shipping name: Ammonia, Anhydrous Ammonia, Anhydrous Ammonia, Anhydrous 
Shipping Class: DOT 2.2 (nonflammable gas) 2.3 (poison gas) 2.4 (9.2) 
Identification Number: UN1005 UN1005 UN1005 
Packing Group: None None None 

SECTION  15:  REGULATORY INFORMATION 
NOTICE: This product is subject to the reporting requirements of SARA (1986, Section 313 of Title III) and 40 CFR Part 370.  Be 
sure to verify and comply with state and local regulations. 

CERCLA/SUPERFUND, 40 CFR 117.302: Unpermitted releases of 100 lb. or more of ammonia in any 24-hour period must be 
reported immediately to the NRC at 1-800-424-8802, the SERC, and the LEPC.  Written follow-up is required to SERC & LEPC.

OSHA HAZARD COMMUNICATION RULE, 20 CFR 1910.1200: Ammonia is considered a hazardous chemical.

TOXIC SUBSTANCE CONTROL ACT: This material is listed in the TSCA Inventory.

EMERGENCY PLANNING AND COMMUNITY RIGHT-TO-KNOW ACT (SARA, TITLE III): Section 302 Extremely Hazardous
Substance: Yes;  Section 311/312 Hazardous Categories: Immediate (Acute) Health Hazards;  Section 313 Toxic Chemical: Yes.

WHMIS: One percent (1%) CALIFORNIA PROPOSITION 65:  Reproductive: No  Carcinogen: No

OSHA PROCESS SAFETY MANAGEMENT, 29 CFR 1910.119:  This product is subject to the Process Safety Management
requirements of 29 CFR 1910.119 if maintained on-site in quantities of 10,000 lb. or greater.

EPA CHEMICAL ACCIDENTAL RELEASE PREVENTION, 40 CFR PART 68:  This product is subject to the Risk Management
Plan requirements of 40 CFR Part 68 if maintained on-site in quantities of 10,000 lb. or greater.

DRINKING WATER: Maximum use dosage in potable water is 5mg/l. 

SECTION  16:  OTHER INFORMATION 
REASON FOR REVISION: 1. Addition of new Toll Free Customer Service Number in Section 1. 
2. Revised LEL and UEL from 16-25% to 15-28%.  3. Company name change from LaRoche Industries to Airgas Specialty 
Products.
4. Canadian transportation emergency information added.   5.  California PEL limits added.  6. LEL and UEL Revised: 16-25%.

MSDS PREPARED BY: Airgas Specialty Products 
This information is taken from sources or based upon data believed to be reliable, however, Airgas Specialty Products makes no warranty as to the absolute 
correctness or sufficiency of any of the foregoing or that additional or other measures may not be required under particular conditions.
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Anhydrous Ammonia Safety Information 

Everything You Ever Wanted to Know but Didn’t 

Want to Ask* 

Anhydrous Ammonia is a compound formed by the chemical combination of the two 

gaseous elements nitrogen and hydrogen. Anhydrous means "without water" and when 

used with the word ammonia indicates that the water content is less than 0.2 percent. This 

distinguishes it from aqueous solutions of ammonia. 

Ammonia is one of the top twenty highest volume chemicals produced in the United 

States. Approximately, 80 percent of all ammonia produced in this country is used in 

agriculture as a source of nitrogen. Nitrogen and other elements essential to plant growth 

must be restored to maintain soil fertility following the harvesting of fruit, vegetable or 

grain crops. Ammonia is also used as a refrigerant, in pH control efforts, explosives 

manufacturing, metal-treating operations and chemical manufacturing. 

The properties of Ammonia make it one of the most potentially dangerous chemicals 

used in agriculture. At room temperature and normal atmospheric pressure, ammonia is a 

pungent, colorless, lighter than air gas. Because of its relatively low boiling point (-28  F) 

ammonia is easily liquefiable. Ammonia is usually shipped as a liquid since more 

material can occupy the same space in a liquid form rather than as a gas. If Ammonia is 

to be stored above this boiling point it must be kept under pressure or maintained at the 

boiling point temperature of minus 28 degrees. Ammonia in unrefrigerated storage tanks 

expands and increases the vapor pressure in the tank as the outside temperate fluctuates. 

For example, at 60  F the pressure in the tank is 93 psig and when the outside 

temperature is at 100  F the pressure in the tank is 200 psig. If a hose ruptures or a valve 

is unintentionally opened, the high pressure from a tank can cause ammonia to spray out 

possibility into your eyes, face, and other parts of your body before you can react. 

When pressure is released on liquid ammonia it quickly converts to a gas. One gallon of 

liquid ammonia will turn to a vapor cloud that is just less than 5 feet by 5 feet by 5 feet or 

113 cubic feet in size. This conversion will freeze atmospheric moisture forming a white 

colored cloud. The temperature of the vapor cloud can range from -45  F to -100  F in 

the first 10 to 12 feet of the vapor cloud which may rapidly freeze everything it touches. 

As a liquid pool of ammonia warms from its boiling point of -28  F and turns to a gas it 

will rise. Ammonia vapor has a vapor density of approximately 0.597 compared to air at 

1. Ammonia vapors will rise and easily travel with any wind present. Personnel 

downwind of any spill must be notified and warned of the potential hazard heading in 

their direction. 
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The acute effects of ammonia are listed below: 

5 ppm Least perceptible odor 

20-50 ppm Readily detectable odor 

50 ppm OSHA PEL-8hr workshift 

50-100 ppm No discomfort or impairment of health for prolonged 

exposure

150-200 ppm General discomfort and eye tearing; no lasting effect on 

short exposure 

400-700 ppm Severe irritation of eyes, ears, nose, and throat; no lasting 

effect on short exposure 

1700 ppm Coughing, bronchial spasms 

2000 -3000 ppm Dangerous, less than one-half hour exposure may be fatal 

5000-10,000 ppm Rapidly fatal 

Acute and Chronic Health Effects

Earlier it was explained that the word anhydrous means "without water." This factor 

contributes to the hazardous nature of ammonia. When it comes in contact with any 

moisture, the water and ammonia quickly combine. If ammonia contacts your eyes, skin 

or mucous membranes it will quickly cause rapid dehydration and severe burns as it 

combines with the moisture of your body. The speed with which you wash the ammonia 

from your eyes or skin will determine the degree of injury. The eyes are especially 

vulnerable to severe injury due to the amount of water or fluid contained there. Similarly, 

the respiratory tract and skin are easily burned due to the percentage of moisture found 

there. 

Anhydrous ammonia is caustic and causes severe chemical burns. Body tissues that 

contain a high percentage of water, such as the eyes, skin, and respiratory tract are very 

easily burned. Victims exposed to even small amounts of ammonia require immediate 

treatment with large quantities of water to minimize the damage. 

Warning Properties/ Personal Protective Equipment/Respirators

Ammonia's odor threshold is sufficiently low to acutely provide adequate warning of its 

presence. However, ammonia causes olfactory fatigue (loss of sense of smell) or 

adaptation, making its presence difficult to detect when exposure is prolonged. 

Eye Protection Requirements: Full eye and face protection. 

Hand Protection Requirements: Butyl rubber. 

Protective Clothing Requirements: Impervious clothing where contact with liquid is 

possible.
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Respiratory Protection Requirements:

Half face cartridge respirator with appropriate NH3 cartridge(s):Upper Limit: 100 ppm 

Full face chemical cartridge respirator with appropriate NH3 cartridge(s): Upper Limit: 

300 ppm 

Full face respirator (gas mask type) with appropriate NH3 canister: Upper Limit: 500 ppm 

Supplied air respirator, or self-contained breathing apparatus: Unlimited 

First Aid for Inhalation:

Remove the victim from the contaminated area while protecting yourself. Initiate 

artificial respiration and supply oxygen if needed. Keep the victim warm and at rest. Seek 

medical attention, pulmonary injury may continue to evolve over 18 to 24 hours. If 

patient is conscious, the irritation of the throat may be relieved by water in the mouth. 

Seek medical attention immediately. 

First Aid for Eye Contact:

Remove victim from the source of contamination and take to nearest eye wash or shower. 

Immediately wipe away any excess chemical very gently and quickly. Wash the affected 

eye or eyes under slowly running water for 15 minutes or longer, making sure the eyelids 

are held wide apart and moved slowly in all directions. 

First Aid for Skin Contact:

Remove victim from source of contamination and take immediately to nearest shower or 

source of clean water. Wash victim down taking care to protect eyes. Wash until the 

feeling of stickiness or soapiness disappears. This may take an hour or more. 

First Aid for Ingestion or Swallowing:

Loosen tight clothing around the neck and waist. Flush mouth several times with cold 

water and spit out. Give victim 1 to 2 cups of milk. Do not induce vomiting. Do not give 

oils or attempt to neutralize with an acid. Do not give sodium bicarbonate or carbonated 

drinks. If vomiting occurs, keep the head lower than the hips to prevent vomitus from 

entering the lungs. 

*This information is directed at emergency responders and others who may come to the 

assistance of victims of anhydrous ammonia exposure. – Joe Hochstettler 
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U.S. Department         1200 New Jersey Avenue, SE   

of Transportation                                                                                                              Washington, D.C. 20590

                                                                                                                                                                                                       

Pipeline and Hazardous            

Materials Safety Administration

December 19, 2008 

To all Anhydrous Ammonia/Nurse Tank Owners, Fillers, Transporters, Users, Repair Stations, Welders, 
Inspectors and Related Associations: 

Based on eight (8) recent enforcement investigations, conducted by the U.S. Department of Transportation, 

Pipeline and Hazardous Materials Safety Administration (PHMSA), Office of Hazardous Materials 

Enforcement (OHME), this letter is intended to notify the industry of serious safety problems and non-

compliance issues regarding the maintenance, filling, transport and use of nurse tanks in anhydrous 

ammonia service.  PHMSA is greatly concerned with the lack of compliance and understanding of the 

minimum safety requirements for nurse tanks based on its investigations.  PHMSA recognizes the breadth 

of the nurse tank industry.  In order to magnify its safety and compliance efforts, PHMSA feels this letter 

will help increase awareness and provide a means of contact for questions about the prescribed safety 

requirements.   

In all of the investigations, PHMSA Hazmat Investigators noted a similar pattern of non-compliance and 

safety problems. Below is a list of the areas of non-compliance and safety problems.  

A nurse tank, by US DOT regulatory definition, is a cargo 

tank considered an implement of husbandry for the 

transportation of bulk anhydrous ammonia. 

Under an exception in 49 CFR § 173.315(m) in the 

Hazardous Materials Regulations (HMR), the 

transportation of anhydrous ammonia in a “nurse tank” is 

only authorized if the tank is operated by a private carrier 

and used exclusively for agricultural purposes.  This 

section also excepts a “nurse tank” from meeting the 

specification requirements for packaging in the (HMR).  

However, a nurse tank must meet the general requirements 

of        § 173.24 and the specific criteria outlined in § 

173.315(m) (below). 

§ 173.315(m) Requirements 

The tank must: (1) Have a minimum design pressure of 250 psig and meets the requirements of the edition 

of Section VIII of the ASME Code in effect at the time it was manufactured and marked.  

(2) Be equipped with safety relief valves meeting the requirements of CGA pamphlet S1.2.  

(3) Be painted white or aluminum. 

Nurse Tank Safety Advisory 



(4) Have a capacity of 3,000 gallons or less. 

(5) Be loaded to a filling density no greater than 56 percent. 

(6) Be securely mounted on a farm wagon.  

(7) Be in conformance with the requirements of part 172 of this subchapter except that shipping papers are 

not required; and it need not be marked or placarded on one end if that end contains valves, fittings, 

regulators or gauges when those appurtenances prevent the markings and placard from being properly 

placed and visible.

All of the requirements listed in § 173.315(m) must be followed for the regulatory exception to apply, 

otherwise the full requirements of the HMR apply for specification containers, hazard communication, and 

paperwork, training and carrier specific requirements.   

Non-Compliance 

Based on investigations conducted throughout the Midwest area, PHMSA discovered a pattern of 

widespread non-compliance regarding the following:  

(1) 49 CFR Sections 172.400 and 500: Placarding and 

marking violations (lack of placarding and marking, 

and illegible or extremely faded placarding and 

marking).

(2) 49 CFR Section 173.315(m): Missing or illegible 

American Society of Mechanical Engineers (ASME) code 

nameplates.  (ASME nameplates 

must be legible to be valid). 

Nurse Tank Safety Advisory 2

Missing nameplate 

Illegible nameplate 
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) 49 CFR Section 173.315(m) Unauthorized repairs on the tank – the HMR requires the tank to be 

manufactured in accordance with ASME Code and marked accordingly.  Nameplates on ASME code tanks 

) 49 CFR Section 173.24(b)(2) – Tanks used for the shipment of anhydrous ammonia must be properly 

maintained.  A reduction in package (or tank) integrity poses an unsafe and increased risk of failure during 

OT-SP 13554:  On January 10, 2005, based on an application from The Fertilizer Institute, the Pipeline 

and Hazardous Materials Safety Administration granted DOT-SP 13554 to address nurse tanks with 

urse tanks with missing nameplates and a replacement nameplate is not 

available; the owner may apply for a special permit for continued operation. (The alternative is to remove 

n of nurse tanks without nameplates, providing the tanks are 

tested and marked as follows; external visual inspection (V), thickness test (T), and hydrostatic pressure 

ies

(3

are marked with a “U” stamp at the time of manufacture.  

Based on the ASME Code incorporated by reference standard 

in section 171.7, repairs of “U” stamped ASME tanks must be 

repaired in accordance 

with the  National 

Board Inspection Code 

procedures for repair, 

and performed and 

marked by an 

authorized “R” stamp  

facility. 

(4

conditions normally incident to transportation (vibration, shock, and loading). Many tanks were observed 

that showed documented use, where the 

integrity and effectiveness of tanks were 

compromised, thus potentially affecting 

public safety. 

D

missing nameplates.  

ASME Nameplate: For n

the tank from hazardous materials service). 

Testing:  DOT-SP 13554 allows the operatio

test (P).  In addition, each tank must be marked with a unique number to identify the tank, along with 

marking DOT-SP 13554 on the tank.  For continued use, a tank must be tested and marked every five 

years, the owner must renew the special permit, and a current copy of the special permit must be 

maintained by the owner and every location the tank is filled.  These tests must be performed by facilit
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Repairs:  Repairs on ASME code tanks require the facility making the repairs to have an R stamp and be 

ntil

Training:  Owners of nurse tanks operating under DOT-SP 13554 must conduct and document training 

ASME Nameplate Requirements: Required nameplate 

ASME Nameplate Markings 

Prior to the um 

. Official Code “U” Symbol; 

rking Pressure (MAWP); 

ilt;

ASME Nameplate Requirements: Required 

ASME Nameplate Markings 

1986 AS resent

. Official Code “U” Symbol; 

rking Pressure (MAWP); 

lt;

registered with US DOT FMCSA as cargo tank testers.  Currently, nurse tanks with legible nameplates are

not required to be tested. 

registered with US DOT FMCSA.  Repairs must follow the procedures as outlined in the Nation Board 

Inspection Code.  Tanks having completed a successful authorized repair must be marked and repair 

records must be maintained by the tank’s owner.  Unauthorized repairs place the tank out-of-service u

corrections can be made.  DOT-SP 13554 currently prohibits repairs on nurse tanks without 

nameplates.

for its employees on the specific requirements and conditions of the special permit and applicable areas of 

their operation under the HMR.

markings per the ASME Code, Section VIII, Division 1, 

UG-116 through UG-118(b) for the years prior to 1988. 

1986 ASME Code/1988 Addend

1

2. Name of Manufacturer;; 

3. Maximum Allowable Wo

4. Manufacturer’s Serial No. (National Board No. 

optional);

5. Year Bu

nameplate markings per the ASME Code, Section 

VIII, Division 1, UG-116 through UG-119 for the 

years after 1988 Addendum. 

ME Code/1988 Addendum to P

189
2. Name of Manufacturer; 

3. Maximum Allowable Wo

4. Minimum Design Metal Temperature (MDMT); 

5. Manufacturer’s Serial No. (National Board No. 

optional);

6. Year Bui
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 PowerPoint presentation on this subject is planned for the PHMSA Hazmat Safety website.  A

http://hazmat.dot.gov

Should you have any questions, please contact PHMSA Hazmat Investigators Terry Pollard or 

Sincerely,

Ted Turner in our Central Region at 847-294-8580.

R. Ryan Posten

 of Hazardous Materials EnforcementDirector, Office



Agricultural Tailgate Safety Training

Training Module:  Towing Anhydrous Ammonia Tanks

Objective: To learn the necessary safety precautions for towing anhydrous ammonia tanks.

Trainer’s Note: Review this module in advance.  A demonstration of the proper way to tow anhydrous

ammonia tanks can be done at the training session.  Point out the selection of the proper hitch pin for the tank,

SMV signs and other warning signs. If your nurse tanks are equipped with running lights make sure they are

working properly during this demonstration. This module is intended as a refresher for employees who work

with NH
3

and is not intended as a sole source of information on the safe use of this product. Contact your

dealer for more information on in-depth training for your employees.

Background:
Highway and towing safety are important for the safe transport of anhydrous ammonia.  Check the

following items before towing the tanks to the field.

•  Running Gear - Inspect the wagon frame tongue, reach poles, anchor devices, wheel bear-
ings, knuckles, ball joints and pins for  structural  damage, cracks, excessive wear and/or
needed adjustments.

•  Tires - Check for proper inflation, cuts, bald spots, and signs of weathering.  Assure that lug
nuts are tight.

•  Lubrication - Knuckles, wheels, tongues, or other applicable farm wagon  equipment should
be lubricated annually.

 Follow these safety rules:

•  Towing Vehicle - The towing vehicle should weigh at least as much as the tank.  This balance
of weigh increases the driver’s ability to control the vehicles, minimizing the potential for an
accident.  If the towing vehicle is a tractor two  tanks may be towed at a time, but if it is a pick-
up truck only one tank may be towed at a time.

•  Speed Limit -The speed limit for anhydrous ammonia tanks is 25 M.P.H.

Important information regarding the use of anhydrous equipment:

•  Operator’s Manual - This should be obtained and kept with the equipment for easy  refer-
ence

•  Safety Type Hitch Pin - A hitch pin with a safety chain attachment is essential for the tank
wagons or running gear.



 Safety Signs and Lighting:
• SMV Sign - With the mounted point up, place the sign on the vehicle 2-6 feet above the

ground. Place the perpendicular plane to the direction of travel (+ - )10 degrees.  Place the
sign as near to rear center as possible.

• Warning Lights - Turn signals, flashing warning lights and a red brake light are recom-
mended when towing an anhydrous ammonia tank wagon on public roadways.  A standard
seven terminal break-away connector plug should be used on the tank wagon to accommo-
date these lights.

 Appropriate lighting for roadway travel includes at least one red tail lamp and two amber flashing

warning lamps.  These lights must be on the towing vehicle or the tank wagon and  visible from the

rear.  Additionally, the tank wagon must have at least two red reflectors visible to the rear.

• Safety Sign - At least one safety sign should be located  between the control valves and the 5
gallon water supply.

Proper safety and warning signs -  Tanks operating on the highway must have the proper safety

markings.   Regulations require that a SMV sign be attached to the rear of the vehicle and visible

from at least 500 feet.  The words Anhydrous Ammonia (4 inches high) and Inhalation Hazard (3

inches high) must be placed on both sides of the tank.  In addition , the anhydrous ammonia label

must be placed on the rear of the tank.  The words should appear in a color that contrast with the

tank.  The Dot placard (1005) for nonflammable gas should be placed on the front, back and sides of

the tank.

Review The Following Points
• Upkeep is mandatory for  tanks.
• Know Ohio’s highway requirements.
• Know the number of tanks which may be towed behind each vehicle.
• Keep the operator’s manual with the equipment.
• Use safety signs and lighting.

Front    Side    Back

2

ANHYDROUS
AMMONIA

INHALATION HAZARD

2 2

True or False Answer Key

1. F,  2. T,  3. F,  4. F,  5. T



Agricultural Tailgate Safety Training

1. There are no standardized safety markings when towing NH
3.

2. It is acceptable to tow more than one NH
3
tank at a time

depending on the type of vehicle towing it.

3. The speed limit for a NH
3
tank is 35 mph.

4. The towing vehicle should be lighter than the tank.

5. Keep the operator's manual near the equipment.

True or False Name__________________________

T F

T F

T F

T F

T F

Towing Anhydrous Ammonia Tanks Quiz
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ANHYDROUS AMMONIA TEST 

Choose the best answer for the following questions: 

1. Anhydrous ammonia as a gas or liquid is: 

A. Colorless
B. Blue 

C. White
D. Light brown 

2. Contact with anhydrous ammonia liquid or concentrated vapors can cause: 
A. Severe and permanent eye damage and blindness 

B. Severe burns 
C. Permanent damage to the lungs 

D. All of the above 

3. Anhydrous ammonia contains  % nitrogen. 
A. 18%

B. 82%

C. 32%
D. 28%

4. Anhydrous ammonia has a great attraction for: 

A. Oxygen 
B. Hydrogen

C. Water
D. Clay particles 

5. The safety water container on a nurse tank must have at least: 
A. 5 gallons of water 

B. 10 gallons 
C. 15 gallons 

D. 20 gallons 
6. Body parts exposed to anhydrous ammonia should be flushed with water for at least: 

A. 20 minutes 
B. 15 minutes 

C. 30 minutes 

D. 1 hour 
7. Anhydrous ammonia handlers should wear: 

A. Rubber gloves approved for ammonia use 
B. Unlined chemical gloves 

C. Leather gloves 
D. Cotton gloves 

8. Vapor pressure inside an ammonia container: 

A. Increases as temperature increases 

B. Decreases as temperature increases 
C. Remains constant regardless of the temperature 

D. Increases as temperature decreases 

9. Pressure in a hose coupling should be relieved by: 
A. Opening excess flow valves 

B. Opening bleed off valves 
C. Loosening fittings 

D. Opening safety relief valves 
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10.Pressure relief valves are designed to: 
A. Equalize pressure between the nurse tank and the toolbar 

B. Release the pressure in couplings when disconnecting 
C. Release excessive pressure in an anhydrous ammonia tank 

D. None of the above 

11.Bleeder valves are for releasing vapor pressure or liquid between two valves. 

A. True
B. False 

12.When working on anhydrous ammonia equipment personal protective equipment should always be 

used. 
A. True

B. False 

13.Connecting the liquid hose from the tool bar to the nurse tank should be tightened by hand and 

should never have a wrench used. 
A. True

B. False 

14. Field application of anhydrous ammonia does not require having a full face respirator on hand. 
A. True

B. False 

15.The breakaway coupler on an anhydrous ammonia applicator is made to pull apart it the trailing 

nurse tank should come unhooked to prevent a hose or valve from being broken. 
A. True

B. False 

16.Anhydrous ammonia nurse tanks can be filled above 85% if the temperature is below 75  F. 

A. True

B. False 

17.When the wind is blowing more than 15 mph away from any persons or public gathering places, a 
leaking anhydrous ammonia nurse tank will cause not harm and doesn’t need to be reported. 

A. True
B. False 

18.When checking the liquid level of a nurse tank you can always rely on the float gauge for accuracy. 
A. True

B. False 

19.Sloshing of the liquid anhydrous ammonia inside a nurse tank can cause the wagon to tip over if 
the vehicle is not slowed down before turning a corner. 

A. True
B. False 

20.When towing a nurse tank, the tank must be connected to the towing vehicle be two chains crossed 
under the tongue. 

A. True
B. False 


