POL SAFETY

Lesson Plan & Program Text

I. Introduction:

A. Annual Review of POL Safety.

B. References:


FM 10-67-1 Concepts and Equipment of Petroleum Operations

C. Instructions:  Review the information and complete the written exam.  Submit the exam to the Training Officer. If you require further material or clarification, contact the Training Officer.

II. Outline:

A. General Petroleum Safety

B. Safety Training for POL Products

C. POL Products Fire and Explosion Hazards

D. Specific POL Safety Precautions

E. Precautions for Controlling Vapor Formation 

F. Precautions for Controlling Ignition Sources

G. Specific Fuel Fire and Explosion Hazards

H. Static Electricity Control Measures

I. Grounding and Bonding Test Methods

J. Aircraft Refueling Safety

K. POL Fire Fighting

L. Student Evaluation

III. Lesson Plan:

A. General Petroleum Safety.

Handling POL products presents many unique safety hazards.  However, handling POL products correctly is very safe.  Explosions and fires caused by ignition of combustible mixtures of POL vapors and air causes some of the most serious POL-related accidents.  Thus, controlling POL vapor formation and ignition sources at all times is critical.

B. Safety Training for POL Products.  

(1) Safety Training is the key to preventing accidents

(2) Safety Training is conducted for the soldier’s entire career

(3) Fire Prevention, First Aid, Emergency Procedures is an integral part of a soldier’s safety training.

C. POL Products Fire and Explosion Hazards.

(1) Flash Points

A fuel’s flash point is the lowest temperature the fuel’s vapor will catch fire momentarily (flash) when exposed to a flame.  The lower a fuel’s flash point, the more dangerous it is.  Some sample flash points are AVGAS, -50 degrees F, JP-4, -10 degrees F; and JP-8, 100 degrees F.  These flash points show that fuels give off ignitable vapors at temperatures normally found in Army units.  Aviation-related fuels can ignite even in sub-zero temperatures.

(2) Explosive Range

Petroleum vapor and air may form a range of mixtures that are flammable, and possibly explosive.  This range is called the mixture’s “flammability limit, “ explosive range,” or “explosive limit.”  A mixture in the explosive range ignites when it contacts a spark, flame, or other ignition source.  In open spaces, this causes an intense fire.  In enclosed spaces (such as an empty tanker), the mixture explodes.  A mixtures lower explosive limit is formed at about the product’s flash point.  Thus, AVGAS vapors can burn or explode at temperatures as low as –50 degrees F.

D.  Specific POL Safety Precautions.

(1) No Smoking, and No Smoking Signs

(2) Fire Extinguishers

(3) Flame and Spark Producing Equipment

(4) Explosion Proof Equipment

(5) Tools

(6) Equipment Bonding and Grounding

(7) Spills

(8) Leaks

(9) Inspections

(10) Ventilation

(11) Fuel Vapors

(12) Protective Clothing

(13) Work Area

(14) First Aid Training

(15) Solvents

(16) Flame and Spark Arrestors

(17) Nylon Clothing

E. Precautions for Controlling Vapor Formation.

(1) Avoid Spills

(2) Use Drip Pans and/or Absorbent Material

(3) Inspect Frequently for Leaks

(4) Clean Up Spills/Leaks Immediately

(5) Beware of Flammable Vapors in Empty Containers

(6) Inspect Drums and Containers Before Use

(7) Keep Containers Closed

(8) Open Drum Bungs Carefully 

(9) Beware of Unventilated Spaces

(10) Do Not Use Gasoline for Cleaning

(11) Consult with Others When Conducting Ventilating and Vapor   Freeing Operations

F. Precautions for Controlling Ignition Sources.

(1) No Smoking

(2) Electrical Storms.  Be aware of the environment.  Use the “five mile rule.”

(3) Equipment Bonding and Grounding

(4) Spills and Leaks

(5) Fuel Vapors

(6) Protective Clothing

(7) Flame and Spark Arrestors



G.  Specific Fuel Fire and Explosion Hazards.

(1) Gasoline:

Gasoline, along with jet fuels, is a greater fire and explosion hazard than other fuels.  Gasoline forms explosive mixtures above its surface, at gage openings or vents at temperatures above –70 degrees F.  Vapors from any size gasoline spill easily form explosive mixtures.  Gasoline vapors, as all petroleum vapors, are heavier than air.  This causes them to spread for long distances along the ground and collect in low places.  Such vapors ignite easily.  Preventing small gasoline leaks is difficult.  Therefore, there is always a danger of ignition from sparks and flames in gasoline storage and handling areas.  Prevent gasoline vapor accumulation by proper storage facility ventilation and maintenance.  Never allow gasoline to enter any drain line or sewer not designed to handle petroleum products.

(2) Jet Fuels:

Jet fuel flammability characteristics vary with fuel grade.  However, follow the same safety precautions when handling all jet fuels.  This is particularly important at large storage and handling sties where tanks and equipment handles several different fuel grades.  JP-4 presents the most extreme safety hazard.  JP-8 is replacing JP-4 as the Army’s primary aviation fuel.  However, JP-4 is still used in some areas.  JP-4 is very dangerous because it forms explosive mixtures over all normal storage and operating temperatures.  It also creates large quantities of static electricity when pumped and handled.  

Follow these precautions when storing and handling jet fuels:

(a) Use as small a storage tank as necessary to support the mission.  

(b) Do not use overhead fill lines that permit product free-fall.

(c) Keep air out of fuel lines.

(d) Pump fuel at a reduced flow rate.

(e) Continually check bonding and grounding connections

H.  Static Electricity Control Measures.

(1) Bonding

(2) Grounding

I. Grounding and Bonding Test Methods.

(1) Method 1:  Equipment is grounded to a rod or rods with a measured resistance equal to or less than 10,000ohms.  These rod (or rods) ground both the refueling system or tanker and the vehicle or aircraft being refueled.  In addition, the fuel handler bonds the refueling nozzle to the aircraft vehicle he is refueling.  This is the only acceptable grounding method, unless granted exceptions by appropriate authorities, at any fixed airfield or refueling point.  It is the safest method.

(2) Method 2:  In some instances, equipment is not available to test resistance to ground.  In such cases, fuel handlers can ground refueling equipment to untested grounding systems, subject to certain constraints.  

(a) The unit commander authorizes this method when the location, tactical situation, or type of operation makes it impossible to test ground rods or to mark them in the manner appropriate for fixed rods.

(b) The grounding rods are driven to a specific depth in the ground depending on the type of soil.

(c) Required depths for ground rods:


Course ground, sands and grovels

6 feet


Inorganic clay




4 feet


Silty gravel




3 feet

WARNING

Do not rely on the information contained in this Lesson Plan as a sole source of data regarding the depths and type of sole that “field expedient” methods may be use for the use of grounding rods that are not properly tested.  It is strongly recommended that FM 10-67-1 be utilized whenever the field method is employed.

J. Aircraft Refueling Safety.

(1) Bonding and Grounding During Aircraft Refueling

(2) Required Skills

(3) Required Equipment



K.  POL Fire Fighting.

Fires require three elements to keep burning.  They are fuel, heat and oxygen.  Eliminating or sufficiently controlling one of more of these elements will extinguish the fire.  The procedures to control these elements are provided below.

(1) Fuel Control.  Immediately shut off the fuel flow, if possible.  If the fire is in a broken line, plug the break, if possible.  Use foam on the fuel fire.  Do not use water and foam together.  Water will destroy the foam’s effectiveness and cause the fuel to spread. 

(2) Heat Control.  The use of water in streams, spray, or fog is the best way to reduce heat and vapor transfer to combustible materials in the immediate area.  Remember; do not use water on a petroleum fire.

(3) Air Control.  It is impossible to remove all air in the area of a fire.  However, fire fighters can dilute the air, smother the fire, or both.  Diluting the air means reducing the percentage of oxygen in the air to the point it can no longer support combustion.  To smother the fire, use foam or similar agents to cut off the air at the combustion surface. 

(4) Smother.  Foam is one of the best ways to blanket and smother a petroleum fire.

(5) Air agitation.  See FM 10-67-1 for specific guidelines regarding air agitation as a means to extinguish a petroleum fire.

K. Student Evaluation.

Please select the most correct answer to the following questions.  When you have completed the test return this sheet and study materials, program text, and other related materials to the unit Training Officer.

1. What is the most critical factor to control regarding the prevention of POL fires and accidents?  ____________________________________________________________

2. What is the “Key” to preventing petroleum accidents, and how long does this “Key” remain with the soldier?  __________________________________________________________________________________________________________________________________________

3. Define Flash Point.  _______________________________________________________________________________________________________________________________________________________________________________________________________________

4. AVGAS vapors can burn or explode at temperatures as low as __________________.

5. List five (5) POL Safety Precautions.  

(a)  ___________________________________________

(b) ___________________________________________

(c) ___________________________________________

(d) ___________________________________________

(e) ___________________________________________

6. List five (5) Precautions for Controlling Vapor Formation.

(a) ___________________________________________

(b) ___________________________________________

(c) ___________________________________________

(d) ___________________________________________

(e) ___________________________________________

7. Which grade of jet fuel when comparing JP-4 to JP-8 presents the most safety hazard?

_______________________.

8. May the unit commander authorize a substitute criteria for the testing requirement of grounding rods, and if so, what are the circumstances?

________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. Name the three (3) elements for a fire to keep burning.

(a) ____________________________

(b) ____________________________

(c) ____________________________

10.  What does the term “Air Agitation” mean to you?  ________________________________________________________________________________________________________________________________________________________________________________________________________________________

