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What Are Non-Sparking Tools 

Non-sparking tools are made of materials 

that do not contain iron (non-ferrous 

metals) and therefore the risk of an ignition 

spark being created while the tool is in use 

is reduced. Non-sparking tools protect 

against both fire and explosion in 

environments that may contain flammable 

liquids, vapors, dusts or residues. 

Common materials used for non-sparking 

tools include brass, bronze, copper nickel, 

copper beryllium, aluminum bronze, and 

copper titanium 



How Does Non-Sparking Tools Help Increase Safety 

Non-sparking tools 

produce “cold 

sparks” as they are 

not hot enough to 

ignite carbon 

disulfide, which has 

one of the lowest 

ignition points of 

any known 

substance. 

Removal of even 

one of these 

(Ignition, 

Oxygen,Flammable 

Material) and fire is 

not possible.  

Non-Sparking 

Tools remove an 

ignition source.  



What Tools Are Available 



Where Should Non-Sparking Tools Be Used 
● Section 5(a)(1)  requires that each employer furnish to each of its employees a workplace that is free 

from recognized hazards that are causing or likely to cause death or serious physical harm. 

● 29 CFR 1910.242(a) Each employer shall be responsible for the safe condition of tools and 

equipment used by employees, including tools and equipment which may be furnished by 

employees 

● OSHA’s information booklet titled “Hand and Power Tools” (Document 3080) states: "Iron or steel 

hand tools may produce sparks that can be an ignition source around flammable substances. Where 

this hazard exists, spark-resistant tools made of non-ferrous materials should be used where 

flammable gases, highly volatile liquids, and other explosive substances are stored or used." 

● Hot work is any work that involves burning, welding, using fire- or spark-producing tools, or that 

produces a source of ignition.  

(https://www.osha.gov/SLTC/etools/oilandgas/general_safety/hot_work_welding.html) 

● Class 1 Division 1 and Division 2 areas 

● Storage, Transportation, and Handling  

● Applicable Permit-Required Enclosed Spaces 

● Maintenance, Repair, and Cleaning 

 

 

https://www.osha.gov/SLTC/etools/oilandgas/general_safety/hot_work_welding.html


What are Flammable or Combustible Liquids 

● NFPA 30 Flammable and Combustible Liquids Code 3.3.33 and Chapter 4 

● 29 CFR 1910.106 has changed and widened the definition of flammable liquids to four 

hazard categories, differing with the standard definition in NFPA 30. 

● NFPA 497 Table 4.4.2  Recommended Practice for the Classification of Flammable Liquids, 

Gases, or Vapors and of Hazardous (Classified) Locations 

● NFPA 704: Standard System for the Identification of the Hazards of Materials for Emergency 

Response 

 





Safety Data Sheets 

The Hazard Communication Standard 29 CFR 1910.1200 requires that the 

chemical manufacturer, distributor, or importer provide Safety Data Sheets for 

each hazardous chemical to downstream users. 

Section 2: Hazard(s) Identification.  

● The hazard classification of the chemical (e.g., flammable liquid, category1) 

● Symbol/Pictograms 

● Hazard Statement (e.g. Extremely/Highly Flammable Liquid) 

● Precautionary Statements (e.g., removal of ignition sources. Use only non-

sparking tools.  Avoid sparks) 

 

https://www.osha.gov/Publications/OSHA3514.html


Safety Data Sheets 

Section 6: Accidental Release Measures 

● Use of personal precautions (e.g., removal of ignition sources. Use only non-

sparking tools.  Avoid sparks) 

Section 7: Handling and Storage 

● Precautions for safe handling 

● Recommendations on the conditions for safe storage (e.g,removal of ignition 

sources. Use only non-sparking tools.  Avoid sparks) 

Section 10: Stability and Reactivity 

● Conditions to avoid (e.g., Avoid sparks) 



Class 1 Division 1 

Class I Locations 

Class I locations are those in which flammable gases or vapors are or may be present in the air in 

quantities sufficient to produce explosive or ignitable mixtures. Class I locations are further subdivided into 

two Divisions 

Class I, Division 1: There are three different situations that could exist to classify an area as a Class I, 

Division 1 location: 

1. Ignitable concentrations of flammable gases or vapors may exist under normal operating 

conditions. 

2. Ignitable concentrations of such gases or vapors may exist frequently because of repair or 

maintenance operations or because of leakage. 

3. Breakdown or faulty operation of equipment or processes might release ignitable concentrations 

of flammable gases or vapors, and might also cause simultaneous failure of electric equipment. 

 



Class 1 Division 2 

Class I, Division 2: One of the following three situations must exist in order for an area to be considered 

a Class I, Division 2 location: 

1. Volatile flammable liquids or flammable gases are handled, processed or used, but the 

hazardous liquids, vapors or gases will normally be confined within closed containers or closed 

systems from which they can escape only in the event of accidental rupture or breakdown of 

such containers or systems, or as a result of abnormal operation of equipment. 

2. Ignitable concentrations of gases or vapors are normally prevented by positive mechanical 

ventilation, and which might become hazardous through failure or abnormal operations of the 

ventilating equipment. 

3. Adjacent to a Class I, Division 1 location, and to which ignitable concentrations of gases or 

vapors might occasionally be communicated unless such communication is prevented by 

adequate positive-pressure ventilation from a source of clean air, and effective safeguards 

against ventilation failure are provided. 

 



Class 1 Division 1, Division 2 

Frequency of Occurrence Class, Division System Zone System 

Continuous 

Class 1, Division 1 

Zone 0 

Intermittent Periodically Zone 1 

Abnormal Conditions Class 1, Division 2 Zone 2 

29 CFR 1910.307 

NFPA 497 Chapter 5 



Examples 

 

Rig Floor 

Shale Shaker 

Derrick/mast, Drawworks and Top Drive 

Power/pump station and mud/fuel tank 

Petroleum Refineries, Gasoline Storage Areas 

Pipeline Transportation 

Compressor Stations 



Transportation, Storage, Handling 



What Are Enclosed Spaces 

● Large Enough to Enter and Work 

● Limited Openings for Entry and Exit 

● Not Designed for Continuous Worker Occupancy 

 

 

 

What Are Permit Required Enclosed Spaces 

29 CFR 1910.146 

 

● Hazardous Atmosphere - Flammable Gases, vapor, mists, or dusts.  

● Oxygen Enriched Atmospheres - Oxygen level above 23.5% causes 

flammable and combustible materials to burn violently when ignited 

 

 

 



Confined Space Entry Permit 

29 CFR 1910.146(d4)  Provide the following equipment at no cost to the 

employee:  IX: Other needed entry/rescue equipment 

29 CFR 1910.146 Appendix D - Confined Space Pre-Entry Check List, under 

section 9 - Equipment, reference is made to having "All electric equipment listed 

Class I, Division I, Group D and Non-Sparking Tools." 



OSHA Inspection 309178523 

Employer was cited for violating Section 5(a)(1) of the Occupational Safety and 

Health Act of 1970, often referred to as the General Duty Clause which requires 

employers to "furnish to each of his employees employment and a place of 

employment which are free from recognized hazards that are causing or are likely 

to cause death or serious physical harm to his employees" for exposing 

employee to an explosion hazard by opening the hydrogen tube trailer main 

valve without using non-sparking tools. 



OSHA Inspection 304994304 

Employer was cited for violating Section 5(a)(1) of the Occupational Safety and 

Health Act of 1970 violation for exposing employee to a fire/explosion hazard 

while performing maintenance operations on LP gas tanks with ferrous 

tools. One feasible and acceptable abatement method to correct this hazard 

is to implement the use of non- sparking tools. 



OSHA Inspection 938046 

 
The employer did not furnish employment and a place of employment which were 

free from recognized hazards that were causing or likely to cause death or serious 

physical harm to employees in that employees were exposed to the hazard of 

fire and explosion; At the time of the inspection, employees were not 

required to use non-sparking tools in areas where P2S5 was handled. In the 

Thimet/Counter process employees had access to metal sparking tools where 

P2S5 was stored, transferred, and unloaded. Employees were not trained to 

use non-sparking tools for opening containers or cleaning up spills of P2S5. 

One method of abatement to correct this apparent hazard is to comply with 

NIOSH International Chemical Safety Cards ICSC: 1407 lists explosion prevention 

by using non-sparking tools.  



OSHA Inspection 124728437 

Employee #1 and a coworker, both maintenance mechanics, were working in a 

30 inch by 36 inch manhole at a gas station.  

Employee #1 was trying to change a fuel pump, while the coworker watched from 

outside the manhole. Employee #1 was using an Allen wrench to loosen the 

bolts on the fuel pump lead when he created a spark that ignited the gas fumes in 

the manhole, causing an explosion.  

Employee #1 suffered burns to his face, hands, arms and legs in the 

explosion and was hospitalized. 



OSHA Inspection 2272953 

Two employees were assigned the job of tending a 100 gallon (water jacket) 

reactor kettle of methyl methacrylate in the mixing room. Employee #1 used a 

metal wrench (visegrips) to pry open the cover of a kettle. The wrench handle 

struck the angle iron support for the agitator motor, producing a spark. 

Employee #2 noticed the spark, which was immediately followed by a massive 

“fire ball”. Both employees were engulfed in the fireball. Employee #3 came to 

the area to assist the other employees. The investigation states that non-

sparking tools were not provided for the employees. All three employees 

received first, and second degree burns on their face, arms and abdomen. 

Employee #2 also received some third-degree burns. All three employees 

were hospitalized. 



OSHA Inspection 111109237 

Employee #1 or #3 attempted to cut a metal pipe with a metal saw while 

Employee #2 was standing on top of one of two 5,000 gallon gas tanks, trying 

to remove a tank fitting. Sparks from the saw, the pipe wrench, or another 

unknown source ignited the gas vapors, which exploded.  

Employees #1 and #3 were killed of burns at the scene. Employee #2 died at 

the burn center as a result of burns sustained in the explosion 



OSHA Inpsection 300983459 

Employee #1, a valve installer, and employee #2, a valve installer assistant, were 

installing an external valve assembly on a liquefied petroleum gas (LPG) 

tanker trailer when there was a sudden release of a liquefied petroleum gas. 

Gas ignited and the flash fire engulfed both employees, causing them to sustain 

serious burns. Employee #1 was hospitalized. Employee #1 died later from 

complications. The investigation revealed that the vapor ignited due to the 

presence of an ignition source, which may include a spark produced from 

ferrous containing hand tools, static caused by release of the compressed LPG 

vapors, and/or the presence of other ignition sources. OSHA issued a violation of 

Section 5(a)(1) for exposing employees to the hazards of fire and deflagration due 

to release and ignition of LPG or propane. As a minimum, control and 

prevention of sources of ignition, such as open flames, sparks must be 

addressed. 



OSHA Inspection 300965795  

An employee in the process of cleaning loose material from drill piping with a 

metal hammer. While striking the pipe with a hammer, an explosion occurred.  

Employee was killed in the explosion on site 



California Wildfires 

● The Mendocino Complex Fire in California this year may have been started 

by a spark set off by a man with a hammer working on a fence post in a field 

of dry vegetation. 

"'Both fires began in late July, one of them believed to have been caused by a 

spark from someone using a hammer', Mr. Ghilarducci, Director of the 

California Governor’s Office of Emergency Services, said." - NewYorkTimes 

● The Crown fire in California in 2010 was started by workers who were using 

a hammer to extract bolts from a tire rim and created sparks. 

"'workers were apparently using a hammer to extract bolts from tire rims' 

Deputy Chief Michael Bryant of the L.A. County Fire Department" - LATimes 

 



To right: Crown Fire of 

2010 

To Left: Mendocino Fire of 

2018 and was the largest 

fire in California history 



What Non-Sparking Tool Are You Using? 

Make sure you know 

what type of non-

sparking tool you are 

using and it meets 

your specific needs. 

Is your tool: 

Safe  

Strong 

Durable 

And display other 

necessary properties 

 

 



Copper Beryllium 

Copper Beryllium Alloy (C17200) 

• Copper Beryllium (CuBe), is a copper alloy 
with 0.5-3% beryllium and sometimes with 
other alloying elements. 

• It has many specialized applications in 
tools for hazardous environments, musical 
instruments, welding electrodes, precision 
measurement devices, electrical 
components bullets, deference and 
aerospace.  

Properties 

• High Strength  

• Non-Magnetic 

• Non-Sparking  

• Good Hardness 

• Good Electrical Conductivity 

• Good Thermal Characteristics 

• Contains Beryllium 

 



Permissible Exposure Limit (PEL)   29 CFR 1910.1024 

OSHA has qualified skin exposure as a route to sensitization and any area where there is work 

going on or with a material having more than 1% by weight of beryllium has to be identified as a 

beryllium work area 

2 
µg/m3 

0.1 
µg/m3 



Further Risks associated with using CuBe Tools 

• Skin disease 
• A skin disease, which is characterized by poor wound healing and a rash 

or wart-like bumps. 

 

• Hazards of Corroded Copper Beryllium Items:  
• Tools being used in corrosive environment, will tend to corrode.  

• Corroded Copper Beryllium could be as much as 135 times more toxic 
and harmful than Non-Corroded Copper Beryllium. 
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Medical Case Study on Copper Beryllium 

Marked Tachypnea in Siblings With Chronic Beryllium Disease due to Copper-Beryllium 
Alloy 

Susan M. Tarlo, MB BS, FCCP; Kunuk Rhee, MD; Elizabeth Powell, MD, FCCP; Emad Amer, 
MD, FCCP; Lee Newman, MD, FCCP; Gary Liss, MD; Norman Jones, MD  : February 2001 

• Two biological sisters working at the same factory for > 9 years developed chronic 
beryllium disease (CBD) from a copper-beryllium alloy.  

• Sibling 1 is a 51-year-old non-smoking woman who immigrated to Canada from Portugal 
25 years ago. Her primary responsibilities were the brushing and cleaning of casts 
containing metals. About 5 to 10% of the time, the casting would be a copper (98%)-
beryllium (2%) alloy.  

• Sibling 2 is a 39-year-old woman who worked in the same factory for 9 years, also 
cleaning the casts. She presented in 1988, during her third trimester of her third 
pregnancy, with a dry cough and shortness of breath on exertion. 

http://journal.publications.chestnet.org/article.aspx?articleid=1079454 

https://journal.chestnet.org/article/S0012-3692(15)38252-0/fulltext


Aluminium Bronze 

Properties 

• Light weight 

• Non-Sparking  

• Lacks harness, strength and 
durability 

• Not completely non-magnetic 

 



Copper Titanium 

Properties 

● Non-Sparking  
● Non-Magnetic 
● Beryllium Free 
● High Strength 
● Good Hardness 
● Great Durability 
● Corrosion Resistant 
● Good Conductivity 

 

New to non-sparking tools and North America 



Recap 

● Non-Sparking Tools ensure safety in flammable environments and around 

flammable liquids and gases.  

● Non-Sparking Tools should be used in Class 1 Division 1 and Division 2 

areas, applicable permit required enclosed spaces, in storage, transportation 

and handling of flammable materials, and during maintenance, repair, and 

cleaning around flammable liquids and gases.  

● Be aware of the non-sparking tool you are using and it meets all your needs 

as well as ensuring the highest level of safety. 


