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OVERVIEW 

 

Section 1 : Introduction to Flammable Substances 

This section details the flammable substances found in and around our 

worksites in the oil and gas industry.  

 

Section 2 : Prevention – Control Methods 

This section will help you to identify needed controls to reduce or 

eliminate the risk of Fire and / or Explosion 

 

Section 3 : Gas Monitors – Use, Care & Testing 

This section is used as training for the monitors we have here at Swab 

Master Ltd.  You will learn how to use the monitor to detect gases, how 

to bump test it and the appropriate care for the device.  
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SECTION 1 : INTRODUCTION TO FLAMMABLE SUBSTANCES 

Understanding the cause of fire and explosion – The Fire Triangle  

Oxygen: Fire needs air 

to breathe and grow. 

Approximately 16% 

needed. Normal air 

contains 21% O2. Some 

fuel materials contain 

sufficient oxygen within 

their make-up to support 

burning. 

Fuel: There are 

different types of fuel 

that can cause and 

sustain a fire, such as 

fumes, vapors, liquids, 

gases, chemicals and 

solids 

Heat / Ignition: There are 

many sources that can 

cause a fire or explosion 

by reaching the ignition 

temperature.  

 

For example, open flame, 

hot surfaces, sparks and 

arcs, friction, chemical 

action, electrical energy, 

and the compression of 

gases.  
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Flammable substances can be divided into 5 physical states:  

• Gases 

• Liquids 

• Vapours 

The table below lists some examples of each category of flammable substance 

• Chemicals 

• Solids 
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GASES:  Flammable gases found in the oil and gas industry include the four hydrocarbon 

gases (Methane C1, Ethane C2, Propane C3, Butane C4) as well as contaminant gases such 

as Hydrogen Sulfide (H2S).  

 

Other than H2S, these gases are colourless, odourless, and tasteless so they cannot be 

detected by any of our human senses.  

 

All gases will expand and contract, mix with each other and fill all the available space.  

Depending on the density, gases can be lighter or heavier than air and may settle or rise 

depending on your surroundings. 

LIQUIDS:  Flammable liquids are carbon based substances including crude, refined 

diesels and gasoline found throughout the oil and gas industry. The volume of a liquid 

will remain constant but the liquid will flow readily filling all available space.  

 

Depending on the specific gravity of the product (lighter or heavier than water), liquids 

will flow over or under other liquids, creating a serious transient fire hazard. For 

example, gasoline is lighter than water and will spread over a pool of water. 

 

Solids and liquids do not burn in their original physical state! It is the vapour from a 

solid or liquid that burns.  
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VAPOURS: Flammable vapours are generated due to the evaporation of a solid or 

liquid. Vapour may re-solidify or re-liquefy, depending on the temperature and pressure.  

All liquids and solids will vaporize.  

 

Generated vapours will spread out, mix with air and other vapours and fill all available 

space. Depending on the density (heavier or lighter than air) of the vapour and the 

temperature of release, the vapour may settle or rise depending on the surroundings.  

SOLIDS:  Flammable solids are carbon bases substances such as iron sulphide, 

paraffin, grease and tar found throughout the oil and gas industry.  Since they are solid 

in structure at normal temperatures, these products tend to remain in one place, limiting 

the risk of a transient fire.  Remember, solids do not burn in their original physical 

state.  

CHEMICALS:  Flammable chemicals may come in different physical states, such as 

liquid or solid.  The information of various chemicals used in our industry can be found 

on their MSDS (SDS).  Solvents or cleaning agents are an example of flammable 

chemicals.  
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Location of Flammable Substances 

 
Depending on the substance and type of work being completed, a fire hazard may be 

present.  It should be noted that toxic gas, oxygen deficiency or other hazards may also 

be present.  

 

Flammable hydrocarbons and other gases/vapours may be found in any of the following 

locations: 

• Any field lease location 

• Floors of service rigs 

• Drilling rig sub-structures 

• Blow Out Prevention Systems 

• The head space of produced water or 

liquid hydrocarbon tanks 

• Storage tanks / process vessels recently 

emptied of hydrocarbon liquids 

• High pressure storage tanks  

• Pipelines 

• Vent lines 

• Mud tanks and shale shakers 

• In the shop 
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Flammable substances will burn if mixed with the correct amount of air and with a suitable ignition 

source available to ignite the mixture. The amount of fuel required to burn is expressed in terms of 

LEL and UEL. 

  

Lower Explosive Limit (LEL) : is the minimum amount of fuel needed in air to burn. If there is too 

little fuel, the mixture is considered “lean” and will not burn.  

 

Upper Explosive Limit (UEL) : is the maximum amount of fuel needed in air to burn. If there is too 

much fuel, the mixture is considered “rich” and will not burn. 

Lower Explosive Limit & Upper Explosive Limit 

The range between the LEL and UEL is called the Explosive or Flammable Range. The values are 

expressed in percent (%) of fuel by volume in air.  The wider the explosive range of a substance, the 

more difficult it is to manage the potential for fire or explosion. This is a critical concern when 

attempting to purge a tank.  
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Target range for work area (when flammable gases or vapours are present) 

In order to ensure the health & safety of our workers, the work area should maintain 

between 0 – 20% LEL (depending on the type of work) for the following reasons: 

• Unknown composition of flammable gas or vapour 

• Gas monitor may be calibrated for a different substance 

• Inaccuracy or unreliability of correction factors 

• Sampling strategy and knowledge level of the person using the monitor 

• Required safety factor to minimize risks and reduce potential incidents 

 

The following provides a suggested target concentrations and types of sampling for work 

areas where flammable substances may be present.  If the LEL level rises, work should stop 

and further assessments should be done.  

TARGET 

CONCENTRATION 
COLD WORK HOT WORK 

* 0% LEL Ideal, Intermittent Sampling Ideal, Continual Sampling 

* 1% to 9% LEL Continual Sampling Continual Sampling 

* 10% to 19% LEL Continual Sampling with 

SCBA/SABA 
No Hot Work 

20% (+) LEL Emergency Measures Only No Hot Work 

*When flammable gases or vapours are less than 10% LEL, occupational exposure levels of other substances may be exceeded,  

and therefore respiratory protection will be required.  
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Health Hazards Associated With Flammable Substances 

In addition to the fire and explosion hazards associated with flammable 

substances, many of the substances have serious health hazards that need to be 

addressed to ensure a safe work site. The following are some of the major health 

hazards: 

• Many gases and vapours can act as a simple asphyxiant by displacing oxygen 

from the area and creating an oxygen deficient environment.  The oxygen 

would be reduced to a concentration below 19.5% by volume 

• Hydrocarbon gases, such as methane or butane, have been linked to a narcotic 

response that is characterized by disorientation, headaches, inability to make 

decisions, slow to respond to instructions, difficulty remembering simple 

tasks, dizziness and an unsteady stature.  It is recommended that SCBA or 

SABA protection is used if you are exposed to combustible gas/vapour 

concentrations above 10% LEL.  

• H2S and Carbon Monoxide have toxic effects if you are exposed to gas 

concentrations above 10ppm and 25ppm over an 8 hour time frame.  

• BTEX (Benzene, Toluene, Ethel Benzene, Xylene) have established toxicity 

with the OEL for Benzene listed as 1ppm in Alberta. 



SECTION 2 : PREVENTION – CONTROL METHODS 
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There are 3 general methods of controlling hazards at the worksite. Engineering, 

administrative and personal protective equipment methods. Engineering is the 

best method of control as it involves removal or engineering out the hazard. The 

next best method is administrative controls such as safe work procedures and 

limiting exposure to certain tasks.  The last line of defence in control methods is 

personal protective equipment. An example of PPE would be fire retardant 

coveralls.  In some cases a combination of engineering, administrative and PPE 

control methods are needed to effectively control the hazard.  

We use combinations of controls to ensure the health & safety of our employees. 

These control methods include: 

• Pre-Job Safety Meetings 

• Training 

• Safe Work Procedures 

• Maintenance 

• Inspections 

• Fire Retardant Work Wear 

• Respiratory Protective Equipment 



Some General Precautions to keep in mind: 

 

When working with flammable substances, the following precautionary 

measures should be followed at all times: 

 

• Review your safe-work procedures. Be aware if there is need to use spark or 

heat producing tools or equipment.  If you are transferring flammable 

materials, ensure correct electrical bonding and grounding to prevent static 

sparks. 

• Observe the wind direction and other work activities on the site to determine 

if you or others may be exposed. A hazardous condition may be created. 

• Use ventilation where applicable to reduce the concentration of combustible 

gases and vapours in the work area. 

• Do not attempt to put out a hydrocarbon fire unless you are trained to do so 

and know the composition of the burning fuel.  

• Wear fire retardant clothing while you are working. This requirement 

minimizes burn injuries. 

• Know how, when and where to use the combustible gas monitor correctly 

and safely.  
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Always Ask Yourself…. What IF?  
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Pre-Job Safety Meetings 

 

The middle section of the Pre-Job 

Safety Meeting Report Form 

includes a diagram of the Fire 

Triangle and possible hydrocarbon 

sources.  

 

Always evaluate the potential for fire 

and explosion prior to engaging in 

work at an oilfield lease site.  
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Opportunity Reports 

 

This form is used to report, track 

and complete defects or faults. 

These reports are tracked by the 

coding on the bottom right hand 

side. Do not use duplicated forms. 

Safety issues, hazard identification, 

process errors, vehicle defects, 

vehicle maintenance needed, tool 

defects or maintenance, document 

errors, shop problems or training 

deficiencies should all be reported 

on this form.  It is imperative that 

this form is submitted as soon as 

possible so follow up and correction 

of an issue can be completed in a 

timely manner. 
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Section 3 : Gas Monitors – Use, Care & Testing 

 

At Swab Master Ltd. we use 4-head personal gas monitors to ensure the safety of 

our employees working around dangerous gases and in an oxygen deficient 

atmosphere.  

 

We mainly use the GX-2009 Model from RKI Instruments Inc.  We do have some 

GX-2001 Models still running, but are in the process of updating them.  This 

training will focus on the newer model, but you can find any information 

regarding the old models still in use at www.rkiinstruments.com 

 

http://www.rkiinstruments.com/
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Using an advanced detection system consisting of four gas sensors, the GX-2009 personal 

four-gas monitor detects the presence of combustible gas, oxygen (O2), carbon monoxide 

(CO), and hydrogen sulfide (H2S) simultaneously. 

Some of the features of these monitors are: 

• Backlit LCD for easy reading 

• Distinctive audible/vibrating alarms for 

dangerous gas conditions and audible alarms for 

unit malfunction 

• Resistance to RF (radio frequency) interference 

• Datalogging including interval trend data and 

alarm trend data 

• Lightweight and compact 

CSA classified for Class I, Division I, Groups A, 

B, C, and D hazardous atmospheres 
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The “Cal Station” is located on the desk inside the dispatch 

office of the Brooks Shop. You can also find extra bump test 

booklets here as well as a charger for the GX-2009 units.  

When bump testing a monitor the 

readings should be the same as the 

contents of the air cylinder: 

 

Carbon Monoxide (CO) – 50PPM 

Methane (CH4) – 2.5%Vol (50% LEL) 

Hydrogen Sulfide (H2S) – 25PPM 

Oxygen (O2) – 12% Vol 

 

Remember, the cylinder is listed as 

UN1956 – Class 2 Compressed Gas 

under TDG regulations. Keep in mind 

the proper precautions from your TDG 

Training when working with this 

product.  
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Connecting the monitor to the Cal Station.  Place the monitor in the Cal station as shown 

and follow the steps listed.  
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A Bump Test should be performed on the monitor every day it is being used.  After connecting 

the monitor to the Cal Station, complete the following steps to perform a bump test.  
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Use a Bump Test Book 

to record the results of 

your daily bump test 

04/21 

April, 2015 337102878RN 

50% 50ppm 25ppm 12.5% RM 
04/22 12.5% 24.5ppm 45ppm 48% RM 
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A.  Calibrate: Press the “Cal” button to start calibration *Note: Ensure calibration gas cylinder is connected to 

a demand flow regulator and then to the back of the cal station. Make sure calibration gas concentrations 

match values shown on display. 

B.  Calibration Gas Readings: During calibration, the display shows current gas readings. Typical calibration 

takes approximately 3 minutes. 

C & D.  Calibration Results: Once calibration is complete, the display shows either a “P” for Pass or an “F”                         

for fail for each sensor. The display will alternate between the gas concentration and the letter “P” when the 

monitor passes calibration. The Cal LED lights in green when the calibration is passed.  The light will be red if 

the calibration fails 

E. Removing the Unit. After a successful bump test or calibration, the GX-2009 will turn off within 15 

seconds.  To turn it off manually, hit the Edit/Enter and Power buttons at the same time.  

WARNING: DO NOT remove the GX-2009 before turning it off and do not use the units power button to shut 

it down.  
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Use the following 

steps to perform a 

fresh air adjustment 

on the monitor 

prior to use.  
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Use in the field: 

 

• Sample the air within 30 mm of the ground, in low spots, in “dead” or non-

ventilated areas, at ventilation exhausts, around valves and fittings, waist 

high, and overhead. 

• If the meter is equipped with an add-on sampling pump and hose, the 

sampling hose should be kept where flammable liquid, steam, or water will 

not be drawn into the instrument. Any of these substances would put it out of 

service. 

• Generally, gas indicators should not be used to test vapors from heated 

liquids. Such vapors condense in the sampling lines or cell and give results 

that are inconsistent or meaningless. 

• Avoid using the meter in known high LEL atmosphere since that will cause 

the sensing element to fail sooner. 

• Document the sampling results. 

• Periodically check batteries. 

 
(Reference: Gas Detection Procedure: Element 3 – Page 83 & 84) 
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Be aware of the following alarms when working with the GX-2009 Personal 

Monitor Device.  

Remember to keep your unit clean!  For any alarms or malfunction, fill out an 

Opportunity Report and submit it to the office.  

We outsource any maintenance of our units to a local Safety Services company. 


