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TECHNICAL COMMITTEE ON 
AUTOMOTIVE and MARINE SERVICE STATIONS 

 
 

MEMORANDUM 
 

TO:  Technical Committee on Automotive and Marine Service Stations 
 

FROM: R. P. Benedetti 
 

DATE:  August 24, 2016 
 

SUBJECT: Addendum to Agenda for NFPA 30A Second Draft Meeting 
August 30, 2016  —  8:00 AM to 5:00 PM 
August 31, 2016  —  8:00 AM to 5:00 PM 

_________________________________________________________________________________ 
 
 
 
Ladies and Gentlemen: 
 
 
 
Attached are several additional Agenda items for the NFPA 30A, Code for Motor Fuel Dispensing Facilities and 
Repair Garages, Second Draft meeting, to be held Tuesday, August 30, and Wednesday, August 31, 2016, at 
the Embassy Suites Hotel, Savannah GA. 
 
         Addendum A1: Alternative language for mobile refueling.  [Agenda Topic № 8] 
 

  Addendum A2: Formal Interpretation Request on NFPA 30A: 
Use of Personal Electronic Devices for Point-of-Service Payment. 

  [Agenda Topic № 12 – New Business] 
 
 
This Addendum will also be posted to the NFPA 30A Document Information Page at http://www.nfpa.org/30A   
 
 
 
 
 
 
 
 
 
rpb/ 
 
cc AUV Meeting Folder 
 AUV/NM 
 



Revise First Revision No. 27 – NFPA 30A-2015 as follows: 
 
 
1.1* Scope. 
 

1.1.1 Scope. This code shall apply to motor fuel dispensing facilities, and motor fuel 
dispensing at farms and isolated construction sites and on-demand mobile fueling of 
motor vehicles. 
 
 
2.3.3 UL Publications. Underwriters Laboratories Inc., 333 Pfingsten Road, 
Northbrook, IL 60062-2096. 

 
ANSI/UL 30, Standard for Metal Safety Cans, 1995, Revised 2014. 

 
 
9.6 Refueling from Tank Vehicles. 
 
The dispensing of Class I and Class II liquids in the open from a tank vehicle to a 
motor vehicle located at commercial, industrial, governmental, or manufacturing 
establishments and intended for fueling vehicles used in connection with their 
businesses shall be permitted only if all of the requirements of 9.6.1 through 
9.6.9 have been met. 
 
 
(Add) Chapter 14 On-Demand Mobile Fueling 
 
14.1* Scope. 
 

14.1.1 This chapter shall apply to commercial fuel-delivery operations with the 
primary function of dispensing Class I, II and III liquids into the fuel tanks of motor 
vehicles from a fuel-delivery vehicle meeting one of the following criteria: 
 

(1) A fuel-delivery vehicle with chassis-mounted vessels with an aggregate cargo 
capacity of not more than 1200 gallons (4592 L). 

(2) A vehicle that carries a maximum of 60 gallons (227 L) of motor fuel in 
portable fueling containers. 

 
14.1.2 This chapter shall not apply to the following fuel-delivery operations: 

(1) Refueling from tank vehicles at commercial, industrial, governmental, or 
manufacturing establishments in accordance with Section 9.6.  

(2) Fueling from portable containers in cases of an emergency or for personal 
use. 

 
14.2 General Requirements. 
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14.2.1 An inspection of the operations shall be made, and on-demand mobile fueling 
operations shall be conducted only at locations approved by the authority having 
jurisdiction. 
 
14.2.2 A written safety and emergency response plan shall be developed by the 
owner of the mobile fueling operation and available upon request to the authority 
having jurisdiction.  The plan shall specify personnel training requirements, fire 
safety procedures, and spill prevention and control protocol.  
 
14.2.3 A site plan shall be developed and available upon request to the authority 
having jurisdiction.  The plan shall be in sufficient detail to show the locations of 
mobile fueling operations and the locations of storm drains, property lines, buildings 
and building openings. 

 
14.3 Locations.  Mobile fueling operations shall occur 3 m (10 ft) or more from property 
lines and buildings. 
 
14.4 Sources of ignition. 
 

14.4.1 Smoking materials, including matches and lighters, shall not be used within 6 
m (20 ft) of dispensing activities of Class I and Class II liquids. 
 
14.4.2 Conspicuous NO SMOKING signs shall be posted on the fuel delivery 
vehicle. 
 
14.4.3 The motors of vehicles being fueled shall be shut off during the fueling 
operation. 

 
14.5 Fire Control. 
 

14.5.1 Fire extinguisher.  Each fuel delivery vehicle shall be provided with a fire 
extinguisher maintained and inspected as required by NFPA 10 with a minimum 
rating of 40-B:C. 
 
14.5.2 The fuel delivery vehicle shall not obstruct access to fire-fighting equipment. 
 

14.6 Fuel Dispensing Equipment. 
 

14.6.1 Fuel delivery vehicles with a mounted tank that exceeds 415 L (110 gal) shall 
comply with the requirements of NFPA 385. 
 
14.6.2 A means shall be provided to automatically limit a single-fueling operation to 
not more than 115 L (30 gal). 
 
14.6.3 Dispensing hoses.  A listed hose assembly shall be used to dispense fuel.  
The hose length shall not exceed 15 m (50 ft) in length. 



 
14.6.4 Dispensing nozzles.  The dispensing nozzle shall be a listed, automatic-
closing type without a latch-open device. 
 
14.6.5 Portable Fueling Containers.  Portable fueling containers shall be listed in 
accordance with UL 30 or other approved metal containers each not to exceed 20 L 
(5.3 gal) in capacity.   

 
14.7 Operating Requirements 
 

14.7.1 Nighttime deliveries shall only be made in areas deemed adequately lighted 
by the authority having jurisdiction. 
 
14.7.2 The fuel delivery brakes shall be set and flasher lights shall be in operation 
while dispensing operations are in progress. 
 
14.7.3 The fuel delivery vehicle shall position itself in a manner that prevents 
vehicles from passing over the dispensing hose. 
 
14.7.4 The fuel delivery vehicle shall not be moved unless the dispensing hose and 
nozzle are returned to their nondispensing position and portable fueling containers 
are properly secured. 
 
14.7.5 Means shall be employed during fueling operations to capture drips and 
fueling overfills. 
 
14.7.6 Expansion space shall be left in each fuel tank to prevent overflow in the 
event of temperature increase. 
 
14.7.7 A spill kit designed for motor vehicle fuels shall be carried on the tank vehicle 
and employed in case of a fuel spill. 
 
 

A.14.1 On-demand mobile fueling operations cover the practice of a mobile fueling 
company fueling motor vehicles of the general public upon demand.  Fueling may occur 
when the owner’s vehicle is parked and unattended with the fuel tank cover unlatched. 
The mobile fueling vehicle arrives during an agreed upon time frame, fuels the vehicle, 
and closes the fuel tank cover. 
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Formal Interpretation Request - Use of Personal Electronic Devices for 
Payment Activities at Motor Fuel Dispensing Facilities 
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Use of Personal Electronic Devices for Payment Activities at Motor Fuel 
Dispensing Facilities 

 

Question to the NFPA 30A Committee:   

Does NFPA 30A paragraph 8.3.1 prohibit the use of personal electronic devices, within the Class 
I, Division II hazardous location associated with a dispenser, for communicating with the fuel 
dispenser for payment, transaction, and other related business communications? 

 

Executive Summary 

• The hazards of motor fuel dispensing facilities are very unique and questions related to their 
use (including this interpretation) are most appropriately interpreted by the Technical 
Committee on Automotive and Marine Service Stations.  NFPA 70, for example, specifically 
defers the classification of specific hazardous locations to committees and organizations 
with expertise of the specific hazard.  
 

• There are UL-listed motor fuel dispensers currently available in the marketplace that support 
payments made with immediately proximate personal electronic devices.  Additionally, 
these dispensers are in use and have been permitted by the Authority Having Jurisdiction at 
numerous locations throughout the United States.  Transactions made with these devices 
involve the use of mobile devices within the Class 1, Division 2 area associated with the 
dispensers.    
 

• NFPA 70 and NFPA 497 would require mobile devices to be either intrinsically safe or have a 
PEP 2 classification in accordance with ANSI/ISA 12.12.03 – 2011 to be used in a Class 1 
Division 2 area.  Typical popular commercial mobile devices do not meet these 
requirements.  NFPA 30A, however, modifies numerous other requirements in NFPA 70 and 
NFPA 497, to adapt the general requirements of these broader codes to the unique and 
specific conditions at vehicle fueling facilities. 

 
• Numerous literature reviews and experimental studies have analyzed the likelihood of mobile 

phones being an ignition source for gasoline vapors.  In terms of historical events, there 
appear to be no credible recorded cases in which mobile devices were linked to a fire at a 
service station.  Additionally throughout numerous experimental studies, the likelihood of 
mobile phones igniting gasoline vapors has been determined to be negligible.  Other studies 
opine that mobile phones do not create a risk higher than already exists at gasoline 
dispensing facilities.   
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Use of Personal Electronic Devices for Payment Activities at Motor Fuel 
Dispensing Facilities 

 

Question to the NFPA 30A Committee:   

Does NFPA 30A paragraph 8.3.1 prohibit the use of personal electronic devices, within the Class 
I, Division II hazardous location associated with a dispenser, for communicating with the fuel 
dispenser for payment, transaction, and other related business communications? 

Excerpt of NFPA 30A provided below for reference: 

“8.3.1 Where Class I liquids are stored, handled, or dispensed, electrical wiring and 
electrical utilization equipment shall be designed and installed in accordance with the 
requirements for Class I, Division 1 or Division 2 classified locations, as set forth in 8.3.2 and 
in NFPA 70, National Electrical Code.”  NFPA 30A 2015, 8.3.1 

“8.3.2* Table 8.3.2 shall be used to delineate and classify areas for the purposes of 
installing electrical wiring and electrical utilization equipment where Class I liquids are 
stored, handled, or dispensed.”  NFPA 30A 2015, 8.3.2 

Introduction 

Personal electronic devices, to include such items as cell phones, smart watches, and other 
wearable or handheld portable electronics, have the capability to serve as a means for 
electronic payments, and are currently being used for payment at the dispenser at some retail 
gas facilities.  Additionally, multiple dispenser manufacturers offer the technology to allow for 
mobile payments at the dispenser.  While codes for the use of mobile electronic devices at 
industrial facilities are well defined and controllable (i.e. refineries), there is no defined 
adaptation specifically oriented for retail facilities.  Current industry guidance for refueling safety 
does not restrict mobile phone use at service stations.  The Petroleum Equipment Institute (PEI) 
completed a study in 2010 (Attachment 2), that provides a study of static related fires at service 
stations.  The study emphasized that cell phones have never been linked to any refueling fires.  
Also, guidance from the American Petroleum Institute (API) in Attachment 3, does not address 
mobile device use at motor fuel dispensing facilities.  This request for interpretation identifies: 

1. Why this question is most appropriately interpreted by the Technical Committee on 
Automotive and Marine Service Stations; 

2. Fuel dispensing products currently in the marketplace that support mobile payment; 
3. A summary of current applicable codes; and 
4. A summary of current industry research. 

Why this question is most appropriately interpreted by the Technical Committee on Automotive 
and Marine Service Stations 

NFPA 30A applies and interprets the requirements and recommendations from  NFPA 70 and 
NFPA 497 regarding hazardous location requirements appropriate in a service station/fueling 
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facility environment.  Some analogous language and examples of this 30A specific 
interpretation are: 

1. In an industrial environment, motor vehicle use in a hazardous location is generally 
prohibited, whereas NFPA 30A specifically exempts motor vehicles from being 
considered an ignition source at motor fuel dispensing facilities. (NFPA 30A Handbook 
2015, 8.3.1) 

2. Under the requirements of NFPA 70, 500.6, methanol storage and distribution systems 
drive the need for a hazardous location.   NFPA 30A specifically exempts the requirement 
for a hazardous location around methanol based windshield washer systems, realizing 
that windshield washer fluid concentrates are available with formulations with as much 
as 98% methanol. (NFPA 30A Handbook 2015, 8.3.1) 

3. While NFPA 70 provides requirements and overarching guidance for equipment located 
within classified areas, it defers to other specialized committees when analysis is required 
of specific hazardous areas.  The NEC handbook says: 
 
“The NEC does not specify Class I, II, and III locations.  Other standards and 
recommended practices of NFPA technical committees and the American 
Petroleum Institute (API), among other organizations with experience and 
expertise in working with flammable liquids, gases, vapors, dusts, fibers, and flyings 
inherent to a process or present under abnormal conditions of operation, 
determine the parameters, distances, and degrees of hazard associated with 
classified locations. Some of this information has been extracted from other NFPA 
and API documents and is included in Articles 511 through 516.”  NFPA 70 
Handbook 2014, 500.5 (A) 

As such, the determination of suitability of devices within hazardous locations specifically at 
motor fuel dispensing facilities is most appropriately considered by this committee. 

Fuel Dispensing Products Currently in the Marketplace  

Multiple UL listed dispensers are currently available that include mobile payment technology 
that would involve a user placing their device within the hazardous location.   These dispensers 
have been approved for use by the Authority Having Jurisdiction at a variety of locations in the 
US.  Examples include: 

• The Wayne NFC Reader and Wayne iX T5 and T7 Secure Payment Terminals 
(Attachments 4 and 5) 

• Gilbarco Mobile Payments and Encore 700 NFC contactless reader (Attachments 
6 and 7) 
 

Although dispensing equipment must be UL listed, portable electronic devices (for example the 
Apple iPhone and Samsung Galaxy) that are used with these types of systems are typically not 
explicitly approved or listed for use in hazardous locations.  These devices are not UL listed for 
hazardous environments and are not marked per ANSI 12.12.03-2011.  Some devices do not 
including any warnings related to their use while dispensing fuel (Attachment 8), while others 
warn users to not to use their devices at refueling stations (Attachments 9).    
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As part of this analysis, a selection of Fire Officials from city to state level was contacted in states 
known to have dispensers compatible with mobile devices.  The purpose of the contact was to 
locate published interpretation or advisories related to the use of mobile devices at gasoline 
dispensers.  However, no published guidance related to this topic was available with the 
jurisdictions contacted.  A few highlights of the calls are provided below: 

• The majority of Fire Officials contacted stated that they were not aware mobile devices 
could be used for payment at gasoline dispensers.  However, they did not indicate an 
issue with the concept of mobile phone use at gasoline dispensers for payment.   

• An Ohio state fire official stated he knew that there was no guidance on mobile phone 
use at gasoline dispensers and that this was a question that should be brought up to the 
committee that oversees motor fuel facilities.   

• A Fire Official from Illinois indicated that he was aware of mobile devices being used for 
payment at gasoline dispensers in his state.  He mentioned that if the dispenser 
manufacturers have certified the systems as being safe and they are UL-approved, he 
did not have any issues with their use. 

A Summary of Current Applicable Codes 

NIST Handbook 44 - 2016, Specifications, Tolerances, and Other Technical Requirements for 
Weighing and Measuring Devices 

NIST Handbook 44, which regulates meters mounted on fuel dispensers, was amended in 2012, 
to allow the use of personal or vehicle-mounted electronic equipment to view and select unit 
prices on dispensers (Attachment 10).  It now includes the following statement: 

“When a product is offered at more than one unit price, display of the unit price 
information may be through the deliberate action of the customer: 1) using controls on 
the device; 2) through the customer’s use of personal or vehicle-mounted electronic 
equipment communicating with the system; or 3) verbal instructions by the customer.” 
NIST HB 44 2016, S.1.6.4.1 

NFPA 30A - 2015, Code for Motor Fuel Dispensing Facilities and Repair Garages 

NFPA 30A, paragraph 8.3.1 states  

“Where Class I liquids are stored, handled, or dispensed, electrical wiring and 
electrical utilization equipment shall be designed and installed in accordance 
with the requirements for Class I, Division I or Division 2 classified locations, as set 
for the in 8.3.2 and in NFPA 70, the National Electrical Code.” NFPA 30A 2015 8.3.1 

NFPA 30A, Table 8.3.2 describes the classification for installing electrical wiring and electrical 
utilization equipment.  This Interpretation request addresses the portion of the table associated 
with the Class I, Division 2 areas surrounding the dispensing devices.    

This classified area found in NFPA 30A is referenced, but not fully explained in the NEC.  The 
following exemption to classified areas from Table 8.3.2 is found in the NFPA 30A handbook.  
Without this exemption automobiles would not be permitted to enter this area.   
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“Table 8.3.2 in effect designates the types of permanently installed electrical wiring and 
utilization equipment that can be installed in the areas listed in the column ‘Extent of 
Classified Location.’ It does not apply to the electrical system of an automobile, nor does 
it apply to or restrict the presence of other nonelectrical equipment, such as the hot 
surfaces of an automobile. It also does not apply to the inside of any dispensing device; 
this is governed by UL 87, Standard for Power-Operated Dispensing Devices for Petroleum 
Products.” NFPA 30A Handbook 2015, 8.3.1 (bold is our emphasis) 

This clarification in the NFPA 30A handbook states that this classified area only applies to 
permanently installed equipment and specifically exempts vehicle electrical systems and hot 
surfaces of automobiles.   

NFPA 70 - 2014, National Electrical Code 

NFPA 70 has a somewhat similar statement in that it does not apply to portable equipment, but 
instead of exempting this equipment as noted in NFPA 30A, includes the provision that 
equipment should be suitable for the specific location. 

 “Some portable devices — cameras, multimeters, and flashlights — have the capacity 
to cause ignition of a hazardous location. Although this electrical equipment is outside 
the scope of the Code, all equipment used should be suitable for the specific hazardous 
location.”  NFPA 70 Handbook 2014, 500.8 (B).1(bold is our emphasis) 

Additionally, section 7.4.1 of the NEC clarifies that fixed electrical utilization equipment, fixtures, 
and wiring must be properly installed in Class I areas.  It does not indicate that the requirements 
in the code extend to portable equipment.  The NEC handbook provides this additional 
explanation that only fixed equipment is regulated: 

 “Subsection 7.4.1 is new to the 2015 edition of the Code and is intended to explain the 
purpose of proper area classification. The important word here is “fixed”; Chapter 7 of the 
Code does not attempt to regulate, nor does it apply to, mobile motorized equipment or 
vehicles, such as industrial trucks or automobiles. NFPA 70 2014, 7.4.1 (bold is our 
emphasis) 

Although portable electronics are outside of the scope of the NEC, an informational reference 
to an ANSI/ISA standard is provided for these products.    

 “Portable or transportable equipment having self-contained power supplies, such as 
battery operated equipment, could potentially become an ignition source in hazardous 
(classified) locations.  See ANSI/ISA 12.12.03-2011, Standard for Portable Electronic 
Products Suitable for Use in Class I and II, Division 2, Class I Zone 2 and Class III, Division 1 
and 2 Hazardous (Classified) Locations.”  NFPA 70 2015, 505.2 
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ANSI/ISA 12.12.03 - 2011, Standard for Portable Electronic Products Suitable for Use in Class I and 
II, Division 2, Class I Zone 2 and Class III, Division 1 and 2 Hazardous (Classified) Locations 

ANSI/ISA 12.12.03-2011, the Standard for Portable Electronic Products Suitable for Use in Class I 
and II, Division 2, Class I Zone 2 and Class III, Division 1 and 2 Hazardous (Classified) Locations, has 
the following purpose 

“The purpose of this standard is to provide guidance for the use of selected general-
purpose portable electronic products in certain hazardous (classified) locations and is 
primarily intended for use by an owner/operator of the Hazardous Classified Location.” 
ANSI/ISA 12.12.03-2011, Section 1. 

The scope of the document further explains that the document applies to body-worn and hand-
held portable electronic products for use in Class I, Division II hazardous locations which are not 
available listed or labeled for such location.  Although the information provided may be 
regulatory at certain facilities, it is stated as guidance for owners and operators and does not 
appear regulatory per NFPA 30A or NFPA 70.   

ANSI/ISA 12.12.03-2011 provides categories of portable products that may be used at hazardous 
locations.  In this document, products are suitable for Class I, Division 2 environments if they are 
one of the following: 

1. Listed for use in that location:  For example, UL 913, Intrinsically Safe Apparatus and 
Associated Apparatus for use in Class I, II, and III, Division I Hazardous locations or ISA 
12.12.01-2015, Nonincendive Electrical Equipment for Use in Class I and II, Division 2 and 
Class III, Divisions 1 and 2 Hazardous (Classified) Locations 

2. Portable Electronic Product 1 (PEP 1):  These products are defined as body-worn portable 
electronic products, in direct contact with the skin, that are deemed incapable of 
causing an ignition under normal conditions.  PEP 1 devices are button cell powered by 
a maximum of two cells and do not have external electrical connections.  Examples of 
these are wristwatches and hearing aids. 

3. Portable Electronic Product 2 (PEP 2):  Portable electronic products that are deemed 
incapable of causing an ignition under normal circumstances. These are products that 
meet certain criteria and have been labeled as being PEP 2.  Some criteria include: 
battery secured so that it does not fall out during a drop test, no wired accessories or 
external electrical connections used in hazardous areas, and recessed or protected 
terminals. May include medical devices, calculators, and some cell phones. 
 

Both PEP 1 and 2 products also have other requirements such as no sparks or excessive 
temperatures in normal operations, no camera flashes unless they can be disabled, no arcing 
motors, and no visible damage.  Also PEP products are limited the power of any radio frequency 
transmissions.  Personal electronic devices used by the public are not typically UL listed or 
certified as PEP 2 devices.  As shown earlier with Attachments 8 and 9, typical cell phones and 
other portable electronic devices are not UL 913 or PEP 2 listed. 
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NFPA 497 - 2017, Recommended Practice for the Classification of Flammable Liquids, Gases, or 
Vapors and of Hazardous (Classified) Locations for Electrical Installations in Chemical Process 
Areas 

NFPA 497 also references ANSI/ISA-12.12.03.  This document provides guidance for electrically 
installations in hazardous locations, specifically chemical process facilities as indicated by its 
scope in NFPA 497, Section 1.1.  This document uses more direct language in the use of portable 
electronics at these facilities: 

“Portable electronic products (PEPs) meeting the requirements for PEP-1 or PEP-2 of ISA-
RP12.12.03, Standard for Portable Electronic Products Suitable for Use in Class I and II, 
Division 2, Class I, Zone 2 and Class III, Division 1 and 2 Hazardous (Classified) Locations, 
are considered suitable for use in Division 2 and Zone 2 locations.” NFPA 497 2017, 5.1.4.3 

Although this code does provide requirements for portable equipment in hazardous locations, it 
does not appear it that it is intended for full implementation at motor fuel dispensing facilities.  
NFPA 497 may not take the unique considerations of motor fuel dispensing facilities into 
account.  NFPA 497 makes the following statement as well that it is not intended to supersede 
requirements found in NFPA 30: 

“This recommended practice is not intended to supersede or conflict with NFPA 30.” 
NFPA 497 2017, 1.3   

The NFPA 30A handbook provides unique exemption to motor fuel dispensing facility by 
indicating the classified area around a dispenser does not apply to the electrical system of an 
automobile.  As discussed in the next section, the suitability of personal electronic devices at 
motor fuel dispensing facilities may be different than that of hazardous areas associated with 
chemical process areas as found in NFPA 497. 

A Summary of Current Research 

Cell phone use at motor fuel dispensing facilities has been the alleged ignition source  of a 
number of fire incidents found on the internet and sent through email.  The website in 
Attachment 11 includes a collection of stories and hoaxes that may have created caution 
around the issue of cell phones and gasoline dispenser when use of such electronic devices 
were just entering the marketplace.  This reference is not intended as a credible technical 
substantiation, but rather an example of the stories circulated on the topic.   

Similarly, there have been numerous incidents where cell phone use was initially suspected as 
the cause of an ignition, but were subsequently ruled out.  Although many of these stories date 
back to the early 2000’s, a recent review of news releases did not reveal incidents where cell 
phones could be conclusively linked to any fires at fuel dispensing facilities by a credible 
investigative source.   

A 2006 study and subsequence IEEE conference paper (Attachment 12) analyzed the risks of cell 
phones in Class I, Division 2 hazardous locations.  The hazardous locations in this study were not 
limited to fueling stations and encompassed petrochemical facilities as well.  In the study, the 
authors determined cell phones had a very low probability of causing an ignition even under 
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ideal conditions.  The study included a number of experimental methods to generate a spark 
from cell phones.  Such actions included: removing vibration motors from a selection of phones 
and energizing them in a flammable atmosphere (no ignition events occurred), intentionally 
shorting out battery terminals in a darkened environment to monitor for visible sparks (no sparks 
were seen), and short circuited a battery for ten minutes to monitor temperature rise (no 
measurable increase in temperature).  The greatest risk in this study was proposed that if a cell 
phone was dropped on a hard surface the battery may disconnect and cause an impact spark 
from the mechanical impact.  The authors determined the risks of a cell phone causing a fire in a 
Class I, Division 2 environment to be negligible, but noted that there will always be a minimal 
hazard.     

A study published by Exponent Failure Analysis Associates in 1999 (Attachment 13) provided a 
similar conclusion as the IEEE study mentioned previously.  This paper stated that cell phone use 
at gasoline stations represents a negligible hazard.  The authors reasoned that there would need 
to be both a flammable atmosphere present and a malfunctioning cell phone to create an 
ignition.  The paper concludes that numerous ignitions sources on automobiles that are within 
the hazard area and static discharges from personnel pose a greater hazard than cell phones. 

The Federal Communications Commission (FCC) has also published guidance that echoes the 
papers noted above (Attachment 14).  The FCC stated that a number of studies were 
completed and that although theoretically possible, there is no documented incident where a 
cell phone has caused a fire or explosion.   Also the FCC stated that although the potential of 
ignition by wireless devices is remote, automobiles and static electricity are present and will 
always be potential ignition sources. 

A 2011 paper by NFPA highlights some of the same findings (Attachment 15).  It provides 
reference to a study from Australia that reported that 243 fire reports from 1993 to 2004 were 
initially suspected to be caused by cell phones.  Subsequent investigation revealed that none of 
the reports could be linked to cell phone use.  The report also stated that many researchers 
have attempted in laboratory conditions to ignite fuel vapors with cell phones but were 
unsuccessful. 

Mobile phones use at fuel stations in the UK has been heavily debated.  A narrative of some of 
the inconsistences with cell phone policies and risks is provided in Attachment 16, “An Example 
of Everyday Risk Assessment”.  Although the author does not believe cell phones provide a risk of 
ignition at petrol stations, laws in the UK originally written for banning CB radio use at service 
stations also ban mobile phone use.    

A University of Kent case study in Attachment 17, provides a thorough review of alleged hazards 
of mobile phones at service stations.  The study provides an overview of the issues and laws 
related to motor fuel dispensing facilities at a variety of locations.  The author concludes that 
there is a phantom risk that results in precautionary health and safety measures.  The author also 
notes that there is a confusion of blaming fires on mobile phones which disguises the real causes 
of the fires which are typically static.  

A statement by the GSM Association, an organization that represents worldwide mobile 
operators (Attachment 18) provides their position on mobile phone use at fueling station.  This 
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paper also noted that in 2003, the UK Institute of Petroleum hosted a seminar on mobile phones 
and petroleum vapors.  The seminar came to the following conclusion: 

“The seminar showed the findings of research undertaken to date demonstrating that 
although the majority of mobile phones are not specifically designed and constructed to 
prevent them igniting a flammable atmosphere (in accordance with standards for 
‘protected equipment’), the risk they present as a source of ignition is negligible. The 
Institute of Petroleum is not aware of any fire incident that has been substantiated as 
having been caused by a mobile phone anywhere in the world. Presenters indicated 
that all of the reported incidents are either hoaxes or have been incorrectly attributed to 
having been caused by a mobile phone.” UK Institute of Petroleum, 2013. 

A recent investigation by the German Society for Petroleum and Coal Science and Technology 
(summary provided in attachment 19) performed many of the experiments done almost a 
decade earlier in the 2006 IEEE study with modern smart phones.  This study came to the same 
consensus as other studies and concluded that cellular phones in normal use are not an ignition 
danger.  Also no special ignition dangers above that which already exist are created from the 
use of cellular phones at gasoline dispensers. 

Summary 

Personal electronic devices and mobile electronic payment systems on dispensers are an 
emerging market and are in use today.  Although there have not been any credible and 
documented incidents of mobile phones causing a fire, there is no clear guidance if their use is 
permitted at fuel dispensing facilities in accordance with current codes.  This Formal 
Interpretation Request seeks to clarify whether or not the use of personal electronic devices is 
prohibited for payment and payment-related activities at motor fuel dispensing facilities. 
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Cell phones continue to be cited as causing fires at the pump in e-mails circulating on the Internet. 

So far we have been unable to document any incidents that were sparked by a cellular telephone. 

Fires at Refueling Sites That Appear To Be Static Related – Summary 

March, 2010 

Compiled and written by: Robert N. Renkes 

           Executive VP & General Counsel 

           Petroleum Equipment Institute 

           P.O. Box 2380 

           Tulsa, Oklahoma 74101-2380   (918) 494-9696 (phone) 

            rrenkes@pei.org     (918) 491-9895 (fax)  

BACKGROUND/STATEMENT OF THE PROBLEM: 

Until September, 1999, the only motor vehicle refueling fires that the Petroleum Equipment 

Institute (PEI) was aware of were caused either by an open flame (smoking), lack of electrical 

continuity between the nozzle and the gasoline dispenser, or a spark from the engine compartment 

of a vehicle with its motor running. From September 1999 through January 22, 2000, 36 ignitions 

of gasoline vapors during the refueling process were verbally reported to me at PEI. All occurred 

during dry weather. There were no open flames and the engines were off. Continuity was verified 

between the nozzle and dispenser. People that investigated the cause of these accidents concluded 

that static electricity was the source of ignition in all cases.  

HOW PEI GOT INVOLVED: 

Although Americans pump gasoline into their cars between 11 and 12 billion times a year without 

incident, the fact that these fires were occurring in the first place—and with what appeared to be 

greater frequency—caused PEI to gather additional information about the circumstances 

surrounding the fires. We carried an article (Document A) in the January 25, 2000, issue of PEI’s 

newsletter (TulsaLetter), asking readers to report to us all refueling fires presumably caused by 

static electricity. The same article and request appeared on PEI’s Web site (www.pei.org) on 

January 23, 2000. An on-line report form accompanied the newsletter on the Web site (Document 
B). 

WHAT PEI ASKED: 

The newsletter asked readers to identify the make, model and year of the vehicle, the type of fuel 

used, type of tires and driveway finish, customer action while refueling, and any other information 

they believed would be useful. We promised that no oil company or PEI member names would be 
divulged. All responses were strictly confidential.  

INFORMATION PEI INITIALLY RECEIVED: 

PEI received 47 first-hand reports of refueling fires attributed to static electricity in response to our 

request in the newsletter. We also obtained 34 Vehicle Owner’s Questionnaires (VOQs) from the 

National Highway Traffic Safety Administration’s (NHTSA) database which strongly suggested that 

static electricity was the source of ignition. The reported fires occurred between 1993 and April 1, 

2000, with more than half occurring from 1999 through April 1, 2000. A detailed report, similar to 

the one that follows, was posted on PEI’s web site in May 2000. 
 

Permission is granted to reprint, transmit or redistribute this material for your own use as long as 
the source is credited to the Petroleum Equipment Institute. 
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INFORMATION PEI HAS RECEIVED THROUGH MARCH 2010: 

PEI continued to receive reports of accidents/fires attributed to static electricity after we issued our 

report in May 2000, even though we did not actively solicit them in future newsletters. A detailed 

report listing all fires received and confirmed by PEI through March, 2010 contains the following 
information: 

 Reports by Year 

 Reports by Month 

 Reports by State 

 Injuries 

 Damage to Station 
 Damage to Vehicle 

One hundred seventy-six reports (first-hand and NHTSA’s VOQs) have been received from 39 states 

and Washington, D.C. In all the reports we were able to verify that no open flames, running motors, 

or electrical continuity problems were involved. The accidents occurred with conventional and 

vacuum-assist Stage II vapor recovery nozzles. There have been no accidents reported to PEI when 

balance system nozzles were used. Driveway surfaces included concrete, asphalt, stone, crushed 

rock and dirt. Fires occurred with many different types of nozzles, hoses, breakaways and 

dispensers. No cell phones were involved. A wide variety of clothes were worn by the refuelers. 

Rubber-soled shoes were worn by the refuelers in 94% of the accidents where footwear was 

identified. A summary of all the fire reports is also included in Document D. 

WHY DOES THIS HAPPEN? 

The author of this report is not an expert on static electricity. It does appear to many people in the 

industry, however, that electrostatic charging was the probable cause of the fires. In many of the 

reports we received, the refueler became charged prior to or during the refueling process through 

friction between clothing and the car seat to such an extent that electrostatic discharges to the 

vehicle body, fuel cap or dispensing nozzle occurred. Eighty-seven (87) fires occurred when the 

fueler returned to the vehicle during the refueling process and then touched the nozzle after leaving 

the vehicle. Thirty-nine (39) reports described fires before the refueling process began, when the 

fueler touched the gas cap or the area close to it after leaving the vehicle. Thirty (32) fires do not 

involve either of these two fact situations. In all but two of these cases the fueler was not the source 

of the electrical discharge and the source of ignition cannot easily be determined. We received 

insufficient information on seventeen (17) fires reported by NHTSA to confidently categorize them. 

PEI has received five excellent articles (Documents E, 1-5) written over the last six years which 

attempt to explain these types of fires. Most were written in response to similar refueling fires in 

Germany, the United Kingdom and France from 1992 through 1997. Some offer very detailed 
explanations about why these refueling fires occur.  

INFORMATION PEI DOESN’T HAVE: 

Forty-five (45) fires have been verbally reported to us, but no written reports have been submitted. 

As a consequence, these 45 fires were not included in our report. The American Petroleum Institute 

(API) conducted a survey similar to PEI’s in 2000 and identified 54 fires attributed to static 

electricity, most of which did not overlap with those collected by PEI. API’s information is also not 

included in this report. API’s February 2, 2000, report form (Document C) and its February 3, 2000, 
Consumer Advisory (Document F-5) are available from PEI. 

RESPONSES: 

Warnings have been issued by various companies and organizations since November 1999 
(Documents F, 1-6). 

WHERE DO WE GO FROM HERE? 

PEI will continue to collect reports of fires, as well as theories and studies about why these fires 
happen. To contact the author of this report, refer to the numbers listed on the first page. 
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PEI and API joined together September 23, 2002, to remind motorists how to avoid potential 

problems with static electricity at the gas pump (Document G). The groups also listed tips on how 

motorists can follow safe refueling practices (Document H).  

OTHER INFORMATION: 

Information referenced throughout this summary is identified below. It is not included with this 

report because of the number of pages involved. We will mail a full set upon request. Contact PEI at 
the numbers listed on the first page for a copy of the referenced documents.  

REFERENCED DOCUMENTS 

A.     PEI TulsaLetter – January 25, 2000  

B.     PEI Report Form – January 23, 2000  

C.     API Report Form – February 2, 2000  

D.     Summary of Fire Reports  

E.      Articles  

1) German DGMK Project 508 – February 1996  

2) Guidelines for the Control of Hazards Arising from Static Electricity – The Institute of 
Petroleum, London – March 1998  

3) Electrostatic Ignitions of Fires and Explosions, Thomas H. Pratt, Burgoyne Inc., Marietta, 
Georgia (1997) 

4) Report on Refueling Ignitions on Petrol Filling Stations in Europe – The Bulletin, Volume 

35, August 1997 

5) The Role of Static Electricity In Forecourt Fires In Europe – The Bulletin, Volume 38, 
February 2000  

F.   Warnings  

          1) Oil Company Alert: Static Electricity Discharge Explosion Hazards – November 24, 1999  

2) Motor Vehicle Fueling Fires - Nebraska State Fire Marshal’s Office – January 2000 

3) BP Amoco Press Release – January 24, 2000  

4) Flash Fire Alert – Alaska Army National Guard – February 2000  

5) Gasoline Refueling Advisory and Safety Guidelines for Consumers – API – February 3, 

2000  

6) Three petroleum marketer warnings issued January-March 2000  

G.   PEI/API Joint Press Release (September 23, 2002) 

H.    Safe Refueling and Fuel Handling Guidelines for Consumers (September 23, 2002) 
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Fires at Refueling Sites that Appear to be Static Related—The Incidents—March 2010 

 

Compiled and written by: Robert N. Renkes, EVP & General Counsel 

Petroleum Equipment Institute 

P.O. Box 2380, Tulsa, OK 74101-2380 

(918) 494-9696 (phone) 

(918) 494-9695 (fax) 

rrenkes@pei.org  

 

 Reports by Year 

 Reports by Month 

 Reports by State 

 Report of Injuries 

 Damage to Vehicle 

 Damage to Station 

 Incidents reported to PEI 

 Incidents reported via NHTSA Questionnaire 

 

 

 

Reports by Year 

 

Year Total NHTSA Only 

1992 1  

1993 1 1 

1994 3 3 

1995 8 7 

1996 7 4 

1998 10 3 

1999 32 6 

2000 24 1 

2001 12  

2002 31  

2003 12  

2004 5  

2005 3  

2006 5  

2007 1  

2008 2  

2009 2  

2010 1  

Unknown 7 4 

Total 176 34 
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Reports by Months 

 

Month Reports Percent % 

January 30 18 

February 27 14 

March 21 12 

April  11 6 

May 10 7 

June 4 1 

July 1 1 

August 7 2 

September 7 2 

October 8 2 

November 16 7 

December 27 17 

Unknown 7 7 

Total 176 96% 
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Reports by State 

 

State Total NHTSA Only 

Nebraska 14 1 

Texas 11 2 

Colorado 10 3 

Missouri 10  

Kentucky 9  

Pennsylvania 8 3 

California 7 4 

North Carolina 7 1 

Oklahoma  6  

Kansas 6  

Michigan 6 1 

Illinois 6 2 

Virginia 6  

Minnesota 5 2 

Tennessee 5 1 

Louisiana 4 1 

New Mexico 4  

Arizona 4  

Utah 4  

Ohio 4 1 

Idaho  3 1 

New York 3 2 

Washington 3  

Maryland 2 2 

Georgia 2 2 

Wisconsin 2 1 

Mississippi  2  

South Carolina 2  

Massachusetts 2 1 

Montana 3  

Arkansas 2 1 

Alabama 2  

Alaska 2  

Indiana 1  

Iowa 1  

District of Columbia 1 1 

Florida 1  

Nevada 1  

New Jersey 1  

Oregon 1  

Canada 1  

Unknown 2  

Total 176 34 
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Injuries 

 

Number Description of Injury 

 

26 Hair singed/Burned 

8 First and Second degree burns 

7 Burns to hand 

4  Yes 

5 First-degree burns 

2 Burns to leg—treated and released 

3 Burns to face 

3 Second-degree burns—skin grafts 

3 Badly burned 

2 Minor scrapes 

2 Clothing scorched 

2 Treated for burns—released  

1 Third-degree burns over 60& of body 

1 Death-person 

1 Death- Inhalation of heated gas fumes 

1 Death—Dog  

1 Back injury 

1 Bruised leg from running away 

1 Nerve damage 

 

 

 

Damage to Vehicle 

 

 

Number 

 

Description of Damage 

36 Totaled 

15 Paint discolored; blistered 

20 Under $1,000; minor 

9 Melting around fill pipe 

9 $1,000 to $8,000; moderate 

4 Yes 

2 Smoke 

1 Burned rubber around gas tank door 
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Damage To Station 

 

13 Damage to dispenser 

10 Destroyed nozzle 

10 Destroyed dispenser 

8 Destroyed dispenser(s) and canopy 

4 Destroyed canopy 

3 Aboveground storage tank destroyed 

2 Destroyed garage and nearby buildings 

1 Nozzle splash guard 

1 Destroyed dispenser(s), canopy, lighting 

1 Smoke damage to cover above pump 

1 Smashed fire extinguisher housing 

1 Damage to fuel hose and canopy 

1 Damage to gas tank and right quarter panel 

1 Estimated $40,000 
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The Incidents - Details 

87 Fires Reported to PEI Where the Vehicle Was Re-entered and the Nozzle was Touched 

During Refueling 

 

Log #  Date Yr./Make Vehicle  Description of Incident 

    

1 10-99 Toyota Camry  The customer started fueling. She put it on automatic 

and returned to sit in the car. The nozzle shut off. 

She topped off the tank. As she grabbed the nozzle to 

remove it, a flash fire occurred.  

2 1-00 1991 Plymouth Voyager  Started fueling the car with the automatic nozzle set. 

She reentered the car leaving the door open. She 

returned to the nozzle in order to stop the pump at 

the amount she wanted. After shutting off the nozzle 

manually she started to remove the nozzle; a fire 

started at the filler pipe of the car. When the fire 

started she removed the nozzle and threw it to the 

ground.  

3 12-99 Mitsubishi Eclipse  Started fueling. Returned to car to write a check. 

Returned to the fueling site to stop fueling at $7.00. 

When she touched the nozzle, a flash fire followed.  

4 12-99 1999 Ford Windstar  I shut off my engine before refueling my van. I got 

out of my van and began fueling. I set the pump to 

operate automatically while I sat in my car for a few 

minutes. While waiting in my car I called my husband 

on the cell phone and shut the phone off. After the 

pump had a little over $10 worth of gas, I grabbed a 

$20 bill and got out of the van to shut the gas off and 

pay. I got out and proceeded to pull the nozzle out of 

my vehicle. When I pulled the nozzle from my tank, a 

burst of flames shot out of my tank with the nozzle 

on fire. I jammed the nozzle back into the tank and 

ran from the vehicle.  

6 1-00 1995 Mitsubishi Eclipse  I was letting it fill up and I got out of the car to go to 

stop the gas and when I reached down I felt a pop on 

my finger and I pulled back and the flames came up.  

9 1-00 1995 Plymouth Voyager  Driver gets out of car to fuel. Returns to car. 

Dispenses $9 and gets out of car. Shuts door. 

Touches nozzle. Fire. Driver goes into store. Latch 

still on. Yanks the nozzle out to put out the fire. 

Gasoline comes out.  

11 3-99 1996 Nissan Quest  Started dispensing fuel, got back in van, left door 

open. Jumped out to stop fueling and a static spark 

ignited the vapors as he reached for the nozzle.  

12 Unknown 1999 Chevy Van  Started fueling. Got back in van. Got back out. Spark 

from hand to nozzle ignited vapors.  

13 10-99 1997 Buick Regal  Operator was wearing cotton gloves. Started fueling 

and sat back in car waiting for nozzle to trip. Reached 

for nozzle after 11 gallons were dispensed. Flame 

came out. Turned off nozzle and dropped it on the 

ground. Attendant put out fire at fuel port.  
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Log #  Date Yr./Make Vehicle  Description of Incident  

    

15 1-00 1999 Ford F150 Pickup  Started fueling, went back to car, turned on power to 

view fuel gauge, turned off power. Left vehicle with 

door open. Touched nozzle and felt spark.  

16 1-00 1992 Ford F150 Pickup  Engine on while refueling. Blocked nozzle open to 

―on‖ position with a rock. Climbed back into vehicle. 

Gauge at ¾ full, reached for nozzle to stop fuel flow, 

and saw flame shoot out from tank spout. Fire 

marshal said ―a static discharge occurred.‖  

18 5-99 Unknown  Customer sat in car while refueling. Turned key on to 

auxiliary. As the nozzle was pulled out, saw a flame.  

19 3-97 1985 Buick Park Avenue  Chocked the nozzle open with the gas cap. Went into 

the car to talk to the children. Heard tank filling to 

top, got out of car, reached for the nozzle to turn off 

fuel flow. Sparking occurred at the nozzle-vehicle fill 

connection. 

    

21 10-97 1985 Buick station wagon  After four gallons were dispensed, the driver opened 

the driver’s side door, got in car and turned key to 

observe the gauge. She got out of the car, leaving 

the door open. She touched the nozzle to put more 

gas in her car and felt her hand getting hot. She 

looked down and saw fire coming from the fill spout 

of the gas tank. She jerked back and pulled the 

nozzle out, spraying some gasoline in (the door was 

open) and on the car. 7.28 gallons dispensed.  

23 1-96 1996 Camaro  Put nozzle in car. Returned to car. Went back to 

nozzle. Bent down behind nozzle. Flash. Ran away 

but returned to car to remove nozzle.  

25 1-99 1997 Chevy Silverado  Driver blocked nozzle open with gasoline cap. Sat in 

driver’s seat with driver’s side door open. Went back 

to nozzle as tank became full, touched the nozzle and 

vapors ignited. Started to run away but returned to 

remove nozzle and dropped it on the ground.  

26 2-99 1993 Olds Cutlass 

Supreme  

Started fueling. Sat back in car to return gas card to 

purse. Returned to rear of car to hold nozzle. Fire 

flared up as she reached for the nozzle.  

29 11-99 1990 Nissan XS  Nozzle in car. Latch-open device on. Punched in I.D.# 

on card system. Sat in car with door open with one 

foot on the ground. Reached for nozzle to disengage, 

and saw a spark, flash and flame from filler neck. 

Removed nozzle and threw it down. Pushed car away.  

30 1-98 1997 Ford Crown Victoria  Started fueling. Sat back in car. Nozzle clicked off. 

Touched nozzle to remove it. Flash fire. 

  

32 1-99 1991 Chevy Lumina  Driver turned off ignition, turned on pump and began 

to refuel. She then opened the driver’s side door and 

entered the car. Turned ignition switch to ―on‖ 

(engine off) and watched the gas gauge. Got out of 

car and touched the nozzle to shut it off. Flames 

erupted.  
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Log #  Date Yr./Make Vehicle  Description of Incident   

     

36 12-99 Ford Pickup  Driver pulled up to an MPD, cleared the dispenser and 

placed the nozzle in the fuel tank. He was going to 

put $5 in the vehicle so he reentered the driver’s seat 

and closed the door while the fueling was in 

operation. When the dispenser was at $4, he opened 

the door on the pickup, stepped down to get out, and 

reached back to touch the nozzle. When he touched 

the nozzle there was a flash fire. 

 

72 1-00 1999 Ford Pickup  Owner put nozzle in fuel tank and began fueling. As 

he got back in the truck, he touched the door and got 

a shock. He got out of the truck while it was still 

pumping (he wanted $20), touched the nozzle and a 

fire resulted.  

 

73 12-99 1994 Mitsubishi  Turned on accessory. Filled to $19 and nozzle clicked 

off. Got out of car, touched the nozzle (never the 

car), and it flashed. Dropped nozzle on ground.  

 

75 2-99 1993 Ford Probe  Pumping gas. Set auto fill. Got in car to get keys. 

Reached for nozzle to top off car and fire resulted. 

Car was almost full of gasoline.  

 

76 2-99 1993 Dodge Caravan  Driver started fueling and got back in car. Nozzle shut 

off. As she touched the nozzle, she felt a shock and 

fire ensued.  

 

78 2-00 1997 Honda Accord  Lady drove in, started fueling, reentered car, got out 

of car, closed door, touched nozzle with right hand. 

Flash.  

 

81 Unknown 1999 Dodge Durango  Started fueling. Got back into vehicle. Got back out, 

reached for nozzle and a spark jumped from hand to 

nozzle, igniting the vapors.  

 

84 4-00 1995 Ford Windstar  Fueling van on automatic. Driver reentered van to 

talk to a friend. Opened door and doesn’t remember 

if she shut it. Touched nozzle—or got close to it. Fire 

out fill neck. Turned off dispenser and ran to station 

to get extinguisher to put out flames. 

 

88 3-00 2000 Chrysler Town & 

Country LX  

Started fueling and left latch-open device on. 

Returned to van to get money. Shut door by grabbing 

window frame. Stood watching meter and touched 

nozzle. Flame went up left hand and continued for at 

least a minute. Shot out like a torch.  

 

89 12-99 1998 Ford Mustang  Driver got out of vehicle, engine running, nozzle 

inserted. Walked back to vehicle to sit down. Left 

door open. Driver thought nozzle clicked off. Got out 

of vehicle. Two inches from nozzle saw a spark.  

 

90 8-00 1995 Ford Escort  Turned off engine and exited vehicle, leaving door 

open. Removed nozzle from pump and placed in tank. 

Re-entered car to place credit card into wallet. Exited 

car to remove nozzle. Reached for nozzle. Entire 

nozzle was engulfed in flames. Fire followed hose to 

the dispenser.  

 

91 4-92 1992 Chrysler Van  Fueling car. Sat in car as tank filled. Got out and 

reached for nozzle. Flash fire occurred, burning car 

and area on the ground around it.  
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Log #  Date Yr./Make Vehicle  Description of Incident   

     

93 11-99 2001 Chevy S-10  Began fueling. Returned to car to put credit card 

away. Got back out. As hand got close to the pump, 

heard the fire ignite. Fire burned hair and eyelashes.  

 

99 8-01 1995 Chevy Lumina  Fueler set auto nozzle latch open. Entered back seat 

to see about baby buckled in car seat. While 

attempting to remove nozzle from tank blaze 

occurred at nozzle area.  

 

100 9-01 1999 Dodge Durango  Put nozzle in vehicle and set for self-fill. Returned to 

vehicle to write check. While grabbing handle to 

remove nozzle, flames shot out and up the side of 

car.  

 

103 2-02 1996 Z71 Chevrolet  Driver unscrewed gas cap and put nozzle into tank. 

Got back into vehicle to put credit card away. Got out 

and attempted to touch the nozzle. Saw a large spark 

come out of the gas tank, fire ignited - it was a huge 

burst of flames.  

 

104 3-02 1991 GMC Safari Van  Started fueling. Got back into vehicle to write a 

check. Got back out to manually finish pumping fuel. 

Left door open to hear two young children in vehicle. 

As soon as I grabbed nozzle flames were all around 

me.  

 

105 3-02 1994 Geo Tracker  Driver started fueling on auto-cut-off. During fueling 

at passenger side rear of vehicle, he returned to 

driver’s side, entered car and returned without 

closing door to fueling side. When he removed nozzle 

from tank a fire ball erupted.  

 

106 3-02 2001 Nissan Pathfinder  Driver got back into car to put something away. Got 

out to stop pump from fueling. Driver felt a shock and 

a whoosh sound. Flames were coming out of gas 

tank.  

 

107 6-02 1996 Toyota Corolla  Started pumping gas. Got back into car because it 

was cold. Got out of car, reached for handle and felt a 

buzz. Saw a spark and a fire ignited at the entrance 

to the fuel line.  

 

110 10-99 1995 Chevy ½ ton  Sitting inside vehicle while fueling. Stepped out of 

truck and immediately grabbed for handle to take out 

of tank. Fire shot out of gas tank.  

 

113 8-01 Nissan Pathfinder Van  When fueling vehicle driver sat down in vehicle. When 

dispenser clicked off he returned to dispensing 

nozzle. Driver grabbed nozzle, felt static go up arm. 

Fire started coming out of fill hole by nozzle.  

 

114 1-02 Not known  Driver started fueling and returned to vehicle. After 

fueling, she pulled nozzle out of car and fire started.  

 

115 5-02 1987 Pontiac Firebird  Customer entered store to prepay for fuel. Driver 

returned to vehicle, put nozzle in tank and set auto-

clip. She returned to vehicle, sat down in driver’s seat 

and left door open. As she went to remove nozzle 

there was a flash.  

 

116 2-02 1999 Chevrolet Venture  Driver put gas in van and returned to vehicle because 

it was cold. As she pulled nozzle out, flames shot out 

of tank on to van, nozzle and ground.  
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Log# Date  Yr./Make Vehicle Description of Incident   

     

117 11-00 1993 Subaru Legacy  Driver began filling tank and then engaged hold-open 

clip. She returned to car to put away debit card and 

then grabbed nozzle to disengage clip and continue 

filling. Driver felt a static spark as she grabbed nozzle 

and heard ―whoosh‖ sound as fumes ignited.  

 

118 10-99 Honda  Driver pumped gas, sat in car because it was cold, 

touched nozzle to release automatic and felt spark 

and saw flames.  

 

120 1-02 1997 Ford F150  Customer paid clerk $20. Started nozzle pumping and 

got back into truck because it was cold. She noticed 

pump had passed $20 and jumped out to grab nozzle 

to stop gas. Vapors burst in a big fireball.  

 

121 3-99 1991 Olds. Silhouette  Driver put nozzle in tank and set auto-fill. She 

returned to van to write a check and get out of cold 

and wind. Driver reached down to remove nozzle, 

saw a spark and fire came out of tank.  

 

122 4-02 1994 Nissan Altima  Driver set nozzle to self-pump and returned to car. 

When fueling was complete driver returned to pull 

nozzle from tank. Flash of fire occurred around 

opening of gas tank.  

 

127 3-01 1988 Chevy S-10  Customer sitting in vehicle during refueling process. 

When fueling complete, he exited vehicle and 

returned to nozzle. Felt shock when touching the 

pump. Truck caught fire. 

 

131 9-02 1972 Chevrolet P/U  The victim was with a friend and both were filling their 

vehicles at the same time after a trip. He began filling 

his vehicle and walked to his friends pickup at the 

next pump. He had agreed to pay for the gas in the 

pickup. The owner of the pickup placed the nozzle in 

the fill opening located behind the driver’s door. He 

then stepped back from the vehicle. The victim stood 

in the open doorway of the driver’s side and reached 

in to retrieve his wallet. He had his wallet in the palm 

of his left hand as he placed his hand on the truck’s 

fabric seat cover. He then touched the cab of the 

truck close to the fill opening. He heard a ―whoosh‖ 

sound as the fire occurred. 

133 1-98 1995 Toyota 4-Runner  Driver began fueling and returned to drivers seat. 

Automatic shutoff had not occurred yet when he 

exited the vehicle. Reached for nozzle and static 

discharge occurred. Vapors ignited. 

134 10-02 1992 Dodge Caravan  Customer started the fueling process and then got 

back inside the vehicle and sat down in the  seat. 

Driver then got out of the vehicle and reached for the 

nozzle. Vapors around her ignited, catching the 

vehicle on fire. 

135 10-02 2001 Chevy Tahoe  Owner of a private fuel tank began fueling vehicle. 

Returned to front seat to log mileage. Returned to 

rear of vehicle to remove nozzle. As owner reached 

for the nozzle the gasoline fumes ignited totaling 

vehicle, tank, stand, hose and nozzle. 
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Log# Date  Yr./Make Vehicle Description of Incident  

    

136 10-02  Plymouth Voyager  Driver started fueling process and returned to vehicle. 

Driver returned to manually finish fueling vehicle. Fire 

started. 

138 5-19-01  1992 Olds Cutlass  Driver activated nozzle and used hold-open device. 

Returned to driver’s seat with door open. Driver exited 

vehicle and touched nozzle. Felt shock on hand and 

saw fire from nozzle. 

139 4-02  1997 Buick 4-door  Driver left ignition turned to accessory, exited vehicle, 

inserted nozzle into fill pipe and put gas cap in handle 

to keep gas flowing. Went to driver position to watch 

gauge. Exited vehicle to return to fuel area. Flames 

erupted. 

141 11-02  1998 Chevy Suburban  Driver began fueling. Placed nozzle on automatic. 

Returned to car. Reached for nozzle to stop fueling 

and fire erupted. 

144 12-02  1997 Jeep Wrangler  Driver got into car after pumping gas. He returned 

when pump shut off and touched the dispenser. A 

small fire erupted.  

145 12-02  2000 Mitsubishi Eclipse  Motorist began fueling and then reentered vehicle 

front seat. Driver exited vehicle and proceeded to rear 

of car. When she reached filler spout with hose in it, 

she leaned over to listen to see if fuel was flowing into 

the fuel tank. There was an instantaneous flash fire.  

146 12-02  2000 Toyota 4-Runner  Driver started pumping gas and went back inside the 

vehicle. Driver exited vehicle and touched nozzle. Fire 

started.  

147 12-02  Dodge Caravan  Driver started pumping gas and returned to vehicle. 

When pump showed almost $10 driver jumped out 

and grabbed nozzle. Spark occurred and fire erupted 

from tank fill port.  

148 1-03  1991 Subaru Legacy  Customer began filling car with gas. Got back in car, 

got out and grabbed nozzle, felt shock and saw 

flames.  

149 1-03  1990 Cadillac Eldorado  Gasoline station attendant put hose in gas tank and 

proceeded to fill the tank. Customer upset because 

cap was placed on top of trunk of vintage Cadillac, got 

out of car to remove it and place it on the door to the 

gas tank. When driver placed the cap on the door 

cover, he felt a shock which produced flames at the fill 

pipe.      

151 1-03  1994 Ford Escort Wagon  Customers niece started fueling vehicle. She got back 

into car. When nozzle clicked off she got out of car 

and touched the nozzle. She saw a spark and fire 

started.  

152 11-00  1997 Buick LeSabre  Driver sat down in car while fueling vehicle. Driver 

then touched nozzle while fuel was still dispensing. 

Fumes ignited.  

154 4-03 1996 Dodge Gr. Caravan Driver started fueling, got back in car, got out, 

touched nozzle to remove. Flames. 

156 12-01 1997 Chevy Van The driver exited the car, began fueling and returned 

to vehicle due to cold weather. Driver exited for the 

second time and removed the gas nozzle after filling 

up. The spark from her hand to the nozzle started the 

fire. 
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Log# Date  Yr./Make Vehicle Description of Incident  

    

157 10-98 1996 Chevy Pickup Driver inserted hose to begin fueling. Driver returned 

to sit on seat with door open and legs resting on 

running boards. When gauge approached full, driver 

stepped out and attempted to pull nozzle out. Static 

popped off fingers and a ring of flames formed around 

nozzle. 

159 11-03 2000 Nissan Pathfinder Driver fueling car. Returned to vehicle because it was 

cold. When fueling was finished driver exited car and 

touched nozzle. Nozzle sparked and a fire ball 

occurred. 

160 11-03 2003 Ford Expedition Driver started fueling, got back in vehicle, got out to 

remove nozzle, flash fire occurred. 

162 1-04 SUV While driver inside vehicle, the nozzle overflowed. 

Driver tried to grab the handle and flames shot out. 

163 12-03 1998 Ford Ranger Driver started fueling process and returned to car to 

wait while the vehicle fueled. When driver returned 

and attempted to reach the nozzle she felt a charge 

from her palm and saw an explosion. 

164 12-03 1996 Chevy Pickup Driver exited vehicle to start fueling. Driver returned 

to truck to sit down. When fuel reached $29, driver 

got out, touched the nozzle and saw fire. 

165 1-04 1994 Honda Civic Driver inserted nozzle to fuel car and returned to car 

to wait for fueling. After fueling completed, driver 

exited car and touched handle of pump. After flame 

occurred driver removed handle and ran to station to 

report fire. 

167 2-04 Unknown Driver exited vehicle, removed gas cap and put nozzle 

in fuel port to begin fueling. Driver got back into 

vehicle and sat down. Driver then exited vehicle and 

attempted to remove the nozzle. As soon as driver 

touched the nozzle, flames erupted.  

169 5-04 1996 Isuzu Trooper Driver placed nozzle into vehicle and returned to the 

car to sit with son. As fuel approached the $30 mark, 

she slid out of the car and reached for the nozzle. 

Driver saw a spark leap from her hand to the nozzle, 

which ignited in flames. 

171 2-24-06 Unknown A lady was fueling her car. She opened the door to 

put her purse back inside her vehicle. When she 

returned, the pump caught fire. 

175 12-8-06 Pickup Driver started fueling and got back in vehicle. After 

fueling, driver exited truck and removed nozzle. When 

he reached for nozzle, sparks ignited. 

176 11-12-06 Van Driver got back in car, came back out of vehicle prior 

to flash fire/vapor flash.  

178 

 

2-5-05 SUV Driver began to pump gas into the vehicle. Driver got 

back into vehicle. Once the pump stopped, she got out 

of the car and approached the fuel dispensing nozzle, 

which resulted in a fire in and around the car and 

damage to the pump.  

 

179 1-25-07 1998 Ford Ranger Started pumping, got back into truck. Got out of 

truck, on cell phone and fire ignited. 

 

180 1-08 1999 Ford Ranger Driver got out of vehicle to begin fueling. She 

engaged the hold-down clip to fill automatically and 
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returned to sit in the vehicle. When the tank was full 

she got out of the vehicle and reached for the nozzle. 

Felt a shock and fire came out of the tank. 

 

181 1-18-08 Minivan Driver got out of vehicle to begin fueling. He got back 

in his car, to warm up. When he returned and touched 

the nozzle, the vehicle and gas pump burst into 

flames. 

 

182 12-15-09 Car Driver left the car running and was talking on cell 

phone as he started the gas pump. Police said static 

electricity generated by the man getting in and out of 

his car likely sparked the fire. 

 

 

52 Fires Reported to PEI Where Refueler Did Not Reenter the Vehicle and/or Touch the 
Nozzle During Refueling 

 

Log#  Date Yr./Make Vehicle  Description of Incident  

    

7 11-99 Dodge Caravan  Customer got in car and saw flames shooting out of the 

filler neck.  

8 11-99 Geo Prizm  It was chilly that morning and the driver got out of his 

truck and put on a nylon jacket. He held the nozzle and 

fire traveled up the driver’s arm.  

10 2-00 1998 Pontiac Sunbird  Customer began fueling, returned to inside of the car, 

got out of the car and flash occurred as she approached 

the right quarter panel. She never touched the nozzle. 

This is on video.  

14 6-99 1984 Ford Bronco II  Fueler was standing between the pump and vehicle 

when he noticed flames at eye level.8 ½ gallons were 

dispensed. 

17 1-00 1999 Ford F-150  Began fueling, got back into vehicle, saw dispenser was 

near amount she wanted to purchase, jumped out of 

vehicle to shut off the nozzle and said, ―It is on fire.‖  

20 10-97 1991 Chevy Lumina  Driver was sitting in her vehicle when the nozzle shut 

off and the fire occurred. She saw it in her rear view 

mirror.  

24 7-98 1997 Dodge Ram Pick-

up Truck  

Placed nozzle, attached to aboveground storage tank, 

in fuel port of car and started fueling. Went into the 

shop to consult colleague. Noticed smoke and then a 

fire. No sign of spilled fuel.  

31 12-99 Honda Accord  Popped the lid to her gas tank before getting out of the 

car, then walked over to fill port and flipped the lid 

open with her key. The gas cap was never opened. 

Flames engulfed her car.  

33 12-99 1994 Dodge Pickup  Customer began to fuel at #4 dispenser and fire 

erupted. Customer pulled back, put nozzle away, and 

went into store. Clerk hit E-Stop. Fire went out. 

34 4-99 1999 Dodge Dakota  Started fueling and set the hold-open latch. Returned 

to cab to check purse for money. Remained outside the 

vehicle. Returned to fill port and shut off nozzle. 

Noticed flames as soon as the nozzle was released.  
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37 5-98 1989 Ford 70 passenger 

school bus  

Bus pulled up beside dispenser, driver turned dispenser 

on and as soon as nozzle was opened, flash occurred.  

71 1-00 1999 Ford Expedition 

SUV  

Inserted nozzle. Started pump. One hand on vehicle 

and one on nozzle. Looked at dispenser. Arm holding 

nozzle got warm. 3 to 5 foot flame.  

74 1-00 1988 Chevy Silverado  Turned truck off. Nozzle in truck. Got inside vehicle and 

put on accessory to listen to radio. Dispensed $6 and 

saw fire coming from side of truck.  

77 2-00 1987 Honda Civic  The customer removed the gas cap and the fumes 

ignited. 

 79 5-96 1992 Honda Accord  My son went from the rider’s side of the car, opened 

the fuel door, and unscrewed the cap. Took the nozzle 

from the dispenser and put it in car. Before dispensing 

began, flames shot out like a dragon shooting out fire.  
 80 2-00 1999 or 2000 Honda 

CRV  

A woman was in the process of refueling her Honda 

CRV. She put $10 in when a flashback occurred.  

 83 Winter 1999 1994 Dodge Caravan  I put the nozzle in tank, clicked it to pump itself, and 

sat back down in van. I stepped out of my van and 

turned toward the nozzle and there was fire coming out 

of the end of the nozzle and flames were shooting over 

the top of the van. I never touched the nozzle the 

second time before the fire.  

 85 2-00 Unknown  Motorist got out of car and touched gas cap. Explosion 

and fire.  

 86 3-00 SUV  Fueling with hold-open clip on. During the process, she 

was petting her small dog which had just returned from 

groomers. Put dog down, touched nozzle and fire 

started.  

 92 4-95 1987 Mazda Pickup  While fueling, heard popping sound and fire started 

coming out of nozzle.  

 94 8-00 2000 Toyota Sienna Van  Started fueling vehicle. Driver cleaned windows then 

reached for nozzle to take off automatic. Fire started.  

 95 2-01 2000 Nissan Maxima  Driver noticed static shock when getting out of car. 

When he removed gas cap, flames shot out.  

 96 2-01 1997 Mazda Protégé  16 year old girl began to fuel car. Got back in and sat 

down. Got out and shut door. Stood against car 

watching the dispenser. Grabbed the nozzle. It was too 

hot to hold. Dropped nozzle and gasoline spilled. 

Caught fire and burned the car.  

 97 2-01 1992 Chevy Lumina  Driver set auto-fill on nozzle. Started to get back in 

vehicle and flames appeared.  

 98 2-01 1999 Ford Windstar  Customer was pumping fuel, heard spark and flames 

appeared.  

 101 1-02 1991 Suzuki Sidekick  Upon removal of gas cap, fire shot out.  

 102 2-02 1996 Toyota Corolla  Driver opened fuel door, turned gas cap and a flash fire 

occurred.  

 108 6-02 1996 Ford Contour  Removed gas cap prior to going in to pay. Driver leaned 

against car while fueling. Fire started after 10 gallons 

were pumped.  

 109 2-01 1994 Toyota Maxima  Vapors ignited while pumping fuel.  

 111 3-99 1994 Chevy Camaro  Flash from fuel port. When nozzle was pulled out fuel 

went everywhere and caught fire.  

 119 3-02 2000 Honda Odyssey  Driver turned off the motor. While removing the gas 

cap, a flame of fire burst out of tank.  

 123 5-02 1992 Subaru Legacy  Driver reached for gas cap when static spark jumped 

from finger to area around gas cap. Small flame ignited 

around gas cap.  
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 124 8-02 1993 Dodge Caravan  Driver got out of van and turned gas cap ¼ to ½ turn. 

Flames shot out around gas cap.  

 125 4-02 Ford Aerostar  Driver filled up car. While driving away, noticed gas cap 

still lying on seat of car. Stopped car, got out to put cap 

back on. Gas tank erupted in fire.  

 126 11-97 1994 Nissan Altima  Driver pulled up to pump, pulled the lever inside the 

vehicle that opens the lid and got out of the vehicle. 

Driver quickly untwisted the plastic gas cap, heard air 

rush out, and placed the plastic cap in the inside lid 

holder. Fire ignited from the car.  

128 5-98 1990 passenger car  Driver exited vehicle and unscrewed gas cap. Fire 4 

inches high started around gas port.  

129 2-02 Mid-size sedan  Driver got out of car. Vapors ignited when gas cap was 

removed.  

130 2000 1993 Subaru Legacy  As driver unscrewed the gas cap fire flashed  flames 

about a foot.  

132 9-02 2001 Honda Civic EX  Driver turned the gas cap to begin fueling and saw a 

flame.  

137 11-96 1996 Pontiac Firebird  Passenger got out of vehicle and removed gas cap to 

begin fueling. He was standing between pump and 

vehicle with right hand near nozzle when flames shot 

up from fuel port.  

140 9-02 Subaru  Fire occurred when customer removed fuel cap.  

142 12-00 Nissan Altima  Driver pumping gasoline and heard a sound like a 

strong wind. Flames were coming from gas tank.  

143 12-02 2001 Ford F-250  After placing nozzle in the fuel fill port and locking it in 

the open position, driver opened driver’s door to get in 

due to cold weather. While exiting the vehicle he 

noticed a small fire around fuel intake port and nozzle.  

 150  1-03 1990 Honda Accord  Driver proceeded to twist off gas cap. Fire came 

shooting out and stayed lit until put out with a fire 

extinguisher.  

153 6-03 2000 Honda Civic Driver was unscrewing gas cap 1/4 turn. Small blue 

flame came out from around the cap. 

155 2-03 1997 Ford 

F-150 Truck 

Driver exited the vehicle and observed fire at the gas 

filler to the gas tank. Driver did not touch the nozzle. 

Continuity was verified on the dispensing equipment. 

157 2-02 1994 Chevy 

Lumina 

Fueled car. Fire occurred as pump handle was 

removed from car. Flames shot out. 

161 12-03 Unknown Driver exited car and opened door to fill pipe. As she 

removed gas cap a fire four to five feet erupted. 

170 1-05 Honda CRV Driver felt a small shock when removing the gas cap. 

Flames started coming out of the refueling hole. 

Flames shot out about 8 inches. 

172 3-05 Cat Excavator Lifted nozzle to check for flow. The tank was near 

empty. Vapors rising from the tank. Flash fire 

occurred. 

173 1-06 93 Mazda Protege Driver backed up to the pump. Turned off ignition. 

Popped gas tank lever and got out of the car. Turned 

the gas tank lid 1/4 turn. Fire blazed out of tank. 

174 9-00 Unknown Came out of station. Fire started out the side of my 

car. When I pulled the nozzle out, it sprayed gas all 

over the car. 
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Fires Reported by Respondents to the 

National Highway Traffic Safety Administration Vehicle 
Owner’s Questionnaire (VOQ) 

Thirty-Four (34) Vehicle Owner’s Questionnaires (VOQs) from the National Highway Traffic Safety 

Administration’s database contained enough pertinent information to be included in this compilation. 

Seventeen (17) VOQs described fires that occurred before, during or immediately after the gas cap 

was removed and before fueling began. Although technically not a refueling fire, they are included 

because they describe fires that occurred during the first step of the refueling process. Descriptions 

of events leading up to the 17 fires are included under the sheet entitled NHTSA’S GAS CAP FIRES. 

The other 17 fires described in the VOQs are all refueling fires and appear to have fact patterns 

similar to those received by PEI. We have not been able to verify that the cause(s) of these 17 fires 

were not due to smoking, an engine on, or lack of electrical continuity between the nozzle and 

dispenser. This is because incomplete information was contained in the VOQs and we were unable to 

contact the victims to "fill in the blanks," since the VOQs do not identify those who submitted the 

reports. Descriptions of the fire events can be found under the sheet entitled NHTSA’S 17 OTHER 

REFUELING FIRES. The reader of this report can decide the relative value of this information to the 
overall study. 

NHTSA’S GAS CAP FIRES 

Log # Date Yr./Make Vehicle Description of Incident 

46 5-23-97 1997 Dodge Caravan  I was going to put gas in and as I was taking the gas 

cap off flames were coming out from under the gas 

cap. They were orange and blue.  

49 11-25-98 1991 Toyota Camry  About to put gas in vehicle, gas tank seemed to 

result in combustion, and flames came out of tank. 

No fuel leak.  

50 3-1-94 1993 Subaru Legacy  Owner took gas cap off, heard a hissing sound and a 

few seconds later there were flames shooting out of 

the vehicle.  

52 2-2-95 1994 Mazda Protégé  Turned the gas cap and flames shot out from tank.  

53 3-30-95 1993 Mazda Protégé  After turning the gas cap, the gas tank opening 

ignited. The cap had only been turned slightly before 

it ignited.  

54 12-16-96 1993 Mazda Protégé  Flames were coming out of the fuel tank when the 

cap was removed.  

56 4-3-97 1997 Honda Civic  When taking the gas cap off of the fuel tank, flames 

were coming out of the tank around the filler neck.  

57 2-3-94 1991 Toyota Corolla  Owner took gas cap off to get gas and flames shot 

out of truck. Fire department said it was a short in 

the fuel pump.  

58 9-26-93 1993 Toyota Corolla  1/8 full. Fire inside the tank when the cap was 

removed.  

59 11-15-98 1996 Toyota Corolla  I turned the gas cap to remove it before filling the 

car, flames shot out of the gas tank (full description 

provided).  

61 3-2-95 1993 Toyota Previa Truck  Removed gas cap to fill, flames burst out of gas 

tank.  

62 4-12-97 1992 Toyota Previa  When opening fuel filler tank cap, a flame shot out.  

63 5-18-94 1991 Toyota Truck Land 

Cruiser  

While unscrewing the gas cap to pump gas, the gas 

tank burst into flames at a gas station.  

66 2-27-99 1999 Jeep Wrangler  I took the gas cap off to fill up, noticed a fire in the 

gas tank and in an instant, flames shot out (full 
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description provided).  

67 Unknown 1995 Isuzu Trooper Truck  Upon removing pressure vacuum relief filler cap, 

flames spewed out of the filler neck.  

68 Unknown 1991 Toyota Truck-Previa  Upon unscrewing pressure vacuum filler cap, flames 

spewed from filler neck for 5-7 seconds.  

69 2-24-99 1992 Toyota Camry  When removing the gas cap at the gas station, a 

flame shot out of the tank after one turn of the cap. 

 

17 Fires While Removing Gasoline Cap – NHTSA 

Make and Model of Vehicles Involved 

2 Toyota Camry (1991,  1992) 

3 Toyota corolla (1991, 1993, 1996) 

3 Toyota Previa (1991, 1992, 1992) 

1 Toyota Land Cruiser (1991) 

3 Mazda Protégé (2-1993, 1994) 

1 Dodge Caravan (1997) 

1 Subaru Legacy (1993) 

1 Honda Civic (1997) 

1 Jeep Wrangler (1999) 

1 Isuzu Truck Trooper (1995) 

 

NHTSA’S 17 OTHER REFUELING FIRES 

Log # Date Yr./Make Vehicle Description of Incident 

42 4-15-95 1994 F150 Ford Truck  While fueling gas tank, flames/fire suddenly appear 

from gas tank hole. Static discharge caused gas 

flames to ignite from gas tank, resulting in a fire.  

44 3-1-97 1996 Chevy Suburban  Consumer was filling the vehicle with fuel and there 

was some type of electrical static and the vehicle 

caught fire around the filler neck.  

5 11-99 1999 Ford Windstar  Started fueling. Went back into car to get money. 

During that time the automatic nozzle clicked off. 

Went to pump more and it sparked between the 

nozzle and her hand.  

38 11-30-99 1992 Dodge Caravan  While filling the fuel tank, a fire erupted due to the 

fumes coming from the tank, possibly from static 

electricity. The Dodge distributor suggested I let 

them install a ground strap on the fuel filler neck of 

the fuel tank.  

39 2-23-99 1991 Geo Prizm  As I stopped at a gas station and attempted to fill up 

with gas, my jacket sleeve caught on fire from 

flames coming out from the tank.  

40 4-20-95 1994 Geo Prizm  Flames around opening of gas tank.  

43 8-9-96 1996 Ford Taurus  Pulled into gas station, filled tank, as hand touched 

pump nozzle fuel tank burst into flames.  

45 11-21-98 1997 Chevy Cavalier  While filling gas tank the check engine light is on, 



 - 21 - 

vehicle caught fire in fuel tank, which caused 

injuries.  

47 12-9-95 1996 Dodge Caravan 

Truck  

Fire ignited inside or outside of tank while filling 

tank; flames started shooting out of gas tank, gas 

nozzle caught fire, thrown to ground, ground caught 

fire.  

48 2-3-96 1996 Dodge Caravan  I started to fill up at the pump. I saw a flash as I put 

the tip of the gas hose into the opening of the tank. 

Not a second later, flames came from out of the 

tank. I immediately removed the hose from the tank, 

even though the tip of the hose still had flames in it. 

Pulling the hose out as fast as I could, gas spilled on 

the ground near the van and other pumps, and 

caught the ground on fire.  

51 3-12-97 1995 Pontiac Transport  After filling the vehicle with fuel and removing the 

nozzle, the vehicle caught on fire around the filler 

neck.  

55 11-16-99 1999 Honda Odyssey  While filling the van with fuel, it caught fire and 

burned.  

60 8-3-99 1996 Toyota Corolla  Fire occurred at gas nozzle, which was 3-5 seconds 

into the fueling process.  

64 11-12-96 1994 Dodge Caravan  When refueling vehicle at the fuel filler pipe neck, a 

spark occurred, causing a fire.  

65 9-30-95 1995 Dodge Neon  Fuel tank filler pipe caught fire when filling up the 

tank.  

70 Unknown 1996 Audi S6  While refueling with the engine off, a flame shot out 

of the gas tank.  

85 3-8-00 2000 Ford F150 Truck  Vehicle experienced a fire while consumer’s son was 

filling the fuel tank at a gas station. Local fire 

department arrived and extinguished the fire. Fire 

Department informed consumer that static electricity 

may have been cause of fire. 
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MOBILE PAYMENT AT THE C-STORE

GET PRODUCT PRICING!

Mobile Payment

As the retail petroleum technology leader, Gilbarco is committed to bringing the latest technologies to
 the retail petroleum industry, allowing our broad customer base to remain at the forefront of retail
 technologies.

Mobile payment is being touted as the next big thing in retail payment technology. With contactless
 payment options quickly gaining popularity amongst smartphone savvy users, you can now leverage
 the power of mobile payment at the pump and give your customers a simple and effective way to pay
 for fuel and other in-store items.

The intuitive mobile communication channel also helps incentivize the sales process and helps you
 grow and maintain a regular stream of repeat customers.

With technologies like Near Field Communication (NFC) and cloud based network interaction, mobile
 payments are extremely easy to setup and integrate, allowing secure and seamless integration
 between mobile devices and a point of sales system.

Mobile payments at the c-store not only allow your customers make transactions in a safe and secure
 manner, but also adds a lot of value to your operations including media and marketing message
 integration such as issuing electronic coupons and receipts.

store sales, look no further than sstore upselling solutions. Solutions such as the Impulse™ brings the
 power of suggestion to your company strategy by making use of the c-store suggestive selling
 technology that helps improve cashier performance and boost upsell conversion rates.

Go for the best and the latest in retail payment technology and see how s innovative and future proof
 solutions can make a difference to your business.

http://www.gilbarco.com/us/
http://www.gilbarco.com/us/products
http://www.gilbarco.com/us/products/forecourt-payment
http://www.gilbarco.com/us/products/flexpay-payment-systems/payment-options
http://www.gilbarco.com/us/
http://info.gilbarco.com/mobile-rfq.html
http://www.gilbarco.com/us/products/upselling/impulse
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Mobile payment on Gilbarco Veeder-Root's Encore platform

Press Release: Gilbarco Veeder-Root working with PayPal to simplify payment at the pump.

PayPal Blog Post: PayPal: Coming to Neighborhood Gas Station Near You.

Implementation:

Two technologies are typically referenced in mobile payment discussions: Near Field Communication
 (NFC) or Cloud (network)-based interaction.

1. Near Field Communication:

Payment, Loyalty, and Coupons transmitted from phone to POS via contactless chip
Uses EMV contactless reader
Required POS integration work

https://www.paypal-media.com/aboutus.cfm
https://www.youtube.com/watch?v=U1EliOeOCrQ
https://www.paypal-media.com/aboutus.cfm
https://www.thepaypalblog.com/2013/02/paypal-coming-to-neighborhood-gas-station-near-you-2/
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2. Cloud-based (network):

(QR-code or unique transaction ID)
Payment, Loyalty, and Coupons exchanged in the ‘cloud’
Mostly POS development work
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Mobile Payment Benefits

Adds value to the transaction
Enhanced loyalty / media integration with targeted messaging
Electronic coupons and receipts
  

Gilbarco remains committed to providing these latest technologies to our customer partners. Please
 check back often for additional content. Visit our blog for more information about Mobile Payment.

 

Contact Careers Privacy Legal Sitemap Blog

     

http://c-storeadvisor.gilbarco.com/tag/mobile-payment/
http://www.gilbarco.com/us/content/contact-us-0
http://www.gilbarco.com/us/about/careers-gilbarco-veeder-root
http://www.gilbarco.com/us/privacy
http://www.gilbarco.com/us/legal/terms-of-use-policy
http://www.gilbarco.com/us/sitemap
http://www.gilbarco.com/us/blog
http://www.gilbarco.com/us/
http://www.gilbarco.com/us/
http://www.veeder.com/us/?__hstc=33229921.0b380ff3c86d24e941c435fda11ed5eb.1470237785987.1470237785987.1470237785987.1&__hssc=33229921.10.1470237785987&__hsfp=708680514
http://www.veeder.com/us/?__hstc=33229921.0b380ff3c86d24e941c435fda11ed5eb.1470237785987.1470237785987.1470237785987.1&__hssc=33229921.10.1470237785987&__hsfp=708680514
http://www.redjacket.com/
http://www.redjacket.com/
http://www.gasboy.com/us/?__hstc=33229921.0b380ff3c86d24e941c435fda11ed5eb.1470237785987.1470237785987.1470237785987.1&__hssc=33229921.10.1470237785987&__hsfp=708680514
http://www.gasboy.com/us/?__hstc=33229921.0b380ff3c86d24e941c435fda11ed5eb.1470237785987.1470237785987.1470237785987.1&__hssc=33229921.10.1470237785987&__hsfp=708680514
http://www.catlow.com/
http://www.catlow.com/
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Technology with a human touch.

Encore® 700 S Dispensers
Secure your competitive advantage and increase profits with Gilbarco® Veeder-Root’s 
Encore 700 S -- your best dispenser investment for today and tomorrow. Highly 
secure, powerful CRIND® electronics build a flexible and innovative platform for 
your changing forecourt marketing and payment needs. Enjoy peace of mind with 
a leading foundation that is highly secure today and upgradeable to meet the 
payment security and technology needs of tomorrow.

Encore 700 S delivers:
>  EMV Readiness – Encore 700 S is the cornerstone of Gilbarco’s suite  

of EMV technology.
>  Reliability – Gilbarco’s proven quality provides durable construction for  

lower cost of ownership.
>  Flexibility – Encore 700 S offers the most configurations and options to  

fit your forecourt.
>  Marketing Capability – Gilbarco’s future-ready electronics platform, FlexPay™ IV,  

supports technologies such as Applause pump media to drive in store traffic.
>  Security – Enhanced features minimize potential for fuel loss and  

payment fraud.



www.gilbarco.com

P-2397G  |  Printed in the U.S.A.  |  © 2016  |  0316  |  7300 W. Friendly Ave., Greensboro, NC 27410 (336) 547-5000

Encore® 700 S Dispensers

Options. Uptime. Reliability.
Proven design guarantees uptime.
You get the best of Gilbarco’s field-proven Encore® 700 S series: 

>  Familiar ATM-style customer interface

>  Full range of alternative fuel options

>  Industry’s most comprehensive warranty

Enhanced, upgradeable security.
You’ll benefit from Gilbarco’s global EMV® leadership and experience, including 
the largest installed base of EMV® fueling pay points in North America. The  
Payment Card Industry and EMV® certified platform in Encore 700 S include:

> FlexPay™ Encrypting PIN Pad (EPP) to protect PIN data

> FlexPay™ Hybrid (Chip and Magnetic Stripe) Card Reader

> EMV® certification

> PCI-UPT certification

> Secure Controller to protect the entire electronics platform

Superior merchandising improves profits.
Encore® 700 S gives you field-proven tools to inform, persuade, and motivate your fuel 
customers to come inside your store and buy higher-margin goods, through:

> Flexible content management options, with the industry leading Applause 
merchandising system

> Superior image clarity, resolution and video performance

> 5.7" color screen as standard for clear, effective communication

> 10.4" color upgrade option for maximum impact

Platform for continued growth.
Encore® 700 S provides a strong foundation for growth with powerful, future 
ready electronics to support your innovation needs, such as mobile payments, 
enhanced loyalty, expanded merchandising and other applications: 

> Enhanced applications processor for future growth

> Enhanced CRIND® memory for improved application speed

> CAT-5 connectivity for ultimate flexibility

Encore® 700 S Specifications

Regulatory / Governmental Approvals:
>  UL, cUL

>  Measurement Canada, Weights & Measures, FCC

>  PCI PED 4.x

>  EMV® Compatible

Environmental: 
>  – 30°C to +70°C Operating Temperature

>  A cabinet or keypad heater option is available to  
    avoid ice accumulation.

Processor: 
>  Up to 400-MHz ARM A9 Core for enhanced  
    CRIND applications speed

>  Secure processor for data encryption and  
    tamper responsiveness

>  Memory:
>  NAND Flash: 512 MB
>  DDR SRAM: 256 MB
>  eMMC: 4GB

Component Options: 
>  5.7" QVGA (10.4" VGA upgrade option available)

>  NFC Contactless Reader

>  2D Barcode Scanner

>  Door switches to notify the POS to limit access  
    and prevent tampering*

>  Key components that self-disable in the event  
    of tampering

>  High Speed Graphic Thermal Printer

>  Encrypted Pulser (optional)

*POS Dependent

EMV is a registerd trademark or trademark of EMVCo LLC in the United States and other countries.



 

 

 

 

 
Attachment 8 

Formal Interpretation Request - Use of Personal Electronic Devices for 
Payment Activities at Motor Fuel Dispensing Facilities 

 

 

 

 

 

 

 









 

 

 

 

 
Attachment 9  

Formal Interpretation Request - Use of Personal Electronic Devices for 
Payment Activities at Motor Fuel Dispensing Facilities 

 

 

 

 

 

 

 



145

Health and Safety
This safety information contains content for mobile devices. Some content may be not 
applicable to your device. To prevent injury to yourself and others or damage to your device, 
read the safety information about your device before using the device.

Warning:  Failure to comply with safety warnings and 
regulations can cause serious injury or death.

Do not use damaged power cords or plugs, or loose electrical sockets

•  Unsecured connections can cause electric shock or fire.
Do not touch the power cord with wet hands or disconnect the charger by pulling the 
cord

•  Doing so may result in electrocution.
Do not bend or damage the power cord

•  Doing so may cause electric shock or fire.
Do not use your device while it is charging or touch your device with wet hands

•  Doing so may cause electric shock.
Do not short-circuit the charger or the device

•  Doing so may cause electric shock or fire, or the battery may malfunction or explode.
Do not use your device outdoor during a thunderstorm

•  Doing so may result in electric shock or device malfunction.
Use manufacturer-approved chargers, accessories, and supplies

•  Using generic chargers may shorten the life of your device or cause the device to 
malfunction. They may also cause a fire or cause the battery to explode.

•  Use only Samsung-approved charger specifically designed for your device. Incompatible 
battery and charger can cause serious injuries or damage to your device.

•  Samsung cannot be responsible for the user’s safety when using accessories or supplies 
that are not approved by Samsung.

•  Do not drop or cause an impact to the charger or the device
Handle and dispose of the device and charger with care

•  Never dispose of the device in a fire. Never place the device on or in heating devices, 
such as microwave ovens, stoves, or radiators. The device may explode when overheated. 
Follow all local regulations when disposing of used battery or device.

•  Never crush or puncture the device.
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•  Avoid exposing the device to high external pressure, which can lead to an internal short 
circuit and overheating.

Protect the device and charger from damage

•  Avoid exposing your device to very cold or very hot temperatures.

•  Extreme temperatures can damage the device and reduce the charging capacity and life 
of your device and battery.

•  Never use a damaged charger.
Do not store your device near or in heaters, microwaves, hot cooking equipment, or 
high pressure containers

•  The battery may leak.

•  Your device may overheat and cause a fire.
Do not use or store your device in areas with high concentrations of dust or airborne 
materials

•  Dust or foreign materials can cause your device to malfunction and may result in fire or 
electric shock.

Do not bite or suck the device

•  Doing so may damage the device or result in an explosion or fire.

•  Children or animals can choke on small parts.

•  If children use the device, make sure that they use the device properly.
Do not insert the device or supplied accessories into the eyes, ears, or mouth

•  Doing so may cause suffocation or serious injuries.
Do not handle the device if the Lithium Ion (Li-Ion) battery is damaged or leaking

•  For safe disposal of your Li-Ion battery, contact your nearest authorized service centre.
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Caution: Failure to comply with safety cautions and regulations 
can cause injury or property damage

Do not use your device near other electronic devices

•  Most electronic devices use radio frequency signals. Your device may interfere with other 
electronic devices.

•  Using an LTE data connection may cause interference with other devices, such as audio 
equipment and telephones.

Do not use your device in a hospital, on an aircraft, or in an automotive equipment that 
can be interfered with by radio frequency

•  Avoid using your device within a 15 cm range of a pacemaker, if possible, as your device 
can interfere with the pacemaker.

•  To minimize possible interference with a pacemaker, use your device only on the side of 
your body that is opposite the pacemaker.

•  If you use medical equipment, contact the equipment manufacturer before using your 
device to determine whether or not the equipment will be affected by radio frequencies 
emitted by the device.

•  On an aircraft, using electronic devices can interfere with the aircraft’s electronic 
navigational instruments. Make sure the device is turned off during takeoff and landing. 
After takeoff, you can use the device in flight mode if allowed by aircraft personnel.

•  Electronic devices in your car may malfunction, due to radio interference from your 
device. Contact the manufacturer for more information.

Do not expose the device to heavy smoke or fumes

•  Doing so may damage the outside of the device or cause it to malfunction.
If you use a hearing aid, contact the manufacturer for information about radio 
interference

•  The radio frequency emitted by your device may interfere with some hearing aids. Before 
using your device, contact the manufacturer to determine whether or not your hearing 
aid will be affected by radio frequencies emitted by the device.

Do not use your device near devices or apparatuses that emit radio frequencies, such as 
sound systems or radio towers

•  Radio frequencies may cause your device to malfunction.
Turn off the device in potentially explosive environments

•  Turn off your device in potentially explosive environments instead of removing the 
battery.
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•  Always comply with regulations, instructions and signs in potentially explosive environments.

•  Do not use your device at refueling points (petrol stations), near fuels or chemicals, or in 
blasting areas.

•  Do not store or carry flammable liquids, gases, or explosive materials in the same 
compartment as the device, its parts, or accessories.

If you notice strange smells or sounds coming from your device, or if you see smoke 
or liquids leaking from the device, stop using the device immediately and take it to a 
Samsung Service Centre

•  Failure to do so may result in fire or explosion.
Comply with all safety warnings and regulations regarding mobile device usage while 
operating a vehicle

•  While driving, safely operating the vehicle is your first responsibility. Never use your 
mobile device while driving, if it is prohibited by law. For your safety and the safety of 
others, use your common sense and remember the following tips:

•  Get to know your device and its convenience features, such as speed dial and redial. 
These features help you reduce the time needed to place or receive calls on your mobile 
device.

•  Position your device within easy reach. Make sure you can access your wireless device 
without taking your eyes off the road.

•  Suspend calls in heavy traffic or hazardous weather conditions. Rain, sleet, snow, ice, and 
heavy traffic can be hazardous.

•  Do not take notes or look up phone numbers. Jotting down a “to do” list or flipping 
through your address book takes attention away from your primary responsibility of 
driving safely.

•  Dial sensibly and assess the traffic. Place calls when you are not moving or before pulling 
into traffic. Try to plan calls when your car will be stationary.

•  Do not engage in stressful or emotional conversations that may be distracting. Make 
the person you are talking to aware that you are driving and suspend conversations that 
could potentially divert your attention from the road.
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self-operated device may be equipped with cumulative indicating or recording elements, provided 
that it is also equipped with a zero-return indicating element. 

 
(b) It shall not be possible to return primary indicating elements, or primary recording elements beyond 

the correct zero position. 
(Amended 1972) 

 
S.1.6.4. Display of Unit Price and Product Identity. 

 
S.1.6.4.1. Unit Price. 

 
(a) A computing or money-operated device shall be able to display on each face the unit price at 

which the device is set to compute or to dispense. 
 
(b) Except for dispensers used exclusively for fleet sales, other price contract sales, and truck 

refueling (e.g., truck stop dispensers used only to refuel trucks), whenever a grade, brand, 
blend, or mixture is offered for sale from a device at more than one unit price, then all of the 
unit prices at which that product is offered for sale shall meet the following conditions: 

 
(1) For a system that applies a discount prior to the delivery, all unit prices shall be displayed 

or shall be capable of being displayed on the dispenser through a deliberate action of the 
customer prior to the delivery of the product.  It is not necessary that all of the unit prices 
for all grades, brands, blends, or mixtures be simultaneously displayed prior to the delivery 
of the product.   
[Effective and Nonretroactive as of January 1, 1991] 

 
(2) For a system that offers post-delivery discounts on fuel sales, display of pre-delivery unit 

price information is exempt from (b)(1), provided the system complies with 
S.1.6.8.  Recorded Representations for Transactions Where a Post-Delivery Discount(s) is 
Provided. 
(Added 2012) 

 
Note: When a product is offered at more than one unit price, display of the unit price information may be 
through the deliberate action of the customer: 1) using controls on the device; 2) through the customer’s 
use of personal or vehicle-mounted electronic equipment communicating with the system; or 3) verbal 
instructions by the customer. 
(Added 2012) 

 (Amended 1989, 1997, and 2012) 
 
S.1.6.4.2. Product Identity. 

 
(a) A device shall be able to conspicuously display on each side the identity of the product being 

dispensed. 
 
(b) A device designed to dispense more than one grade, brand, blend, or mixture of product also 

shall be able to display on each side the identity of the grade, brand, blend, or mixture being 
dispensed. 

 
S.1.6.5. Money-Value Computations. 

 
(a) A computing device shall compute the total sales price at any single-purchase unit price 

(i.e., excluding fleet sales, other price contract sales, and truck stop dispensers used only to refuel 
trucks) for which the product being measured is offered for sale at any delivery possible within 
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either the measurement range of the device or the range of the computing elements, whichever is 
less. 
[Effective and Nonretroactive as of January 1, 1991] 

 
(b) The analog sales price indicated for any delivered quantity shall not differ from a mathematically 

computed price (quantity × unit price = total sales price) by an amount greater than the value in 
Table 1. Money-Value Divisions and Maximum Allowable Variations for Money-Value 
Computations on Mechanical Analog Computers.  

(Amended 1984, 1989, and 1993) 
 

S.1.6.5.1. Money-Value Divisions, Analog. – The values of the graduated intervals representing 
money values on a computing type device shall be no greater than those in Table 1. Money-Value 
Divisions and Maximum Allowable Variations for Money-Value Computations on Mechanical Analog 
Computers. 
(Amended 1991) 
 

Table 1. 
Money-Value Divisions and 

Maximum Allowable Variations for Money-Value 
Computations on Mechanical Analog Computers 

Unit Price 
Money-Value 

Division 

Maximum 
Allowable Variation 

From To and including Design 
Test 

Field 
Test 

                0 $0.25/liter or 
$1.00/gallon 1¢ ± 1¢ ± 1¢ 

$0.25/liter or 
$1.00/gallon 

$0.75/liter or 
$3.00/gallon 1¢ or 2¢ ± 1¢ ± 2¢ 

$0.75/liter or 
$3.00/gallon 

$2.50/liter or 
$10.00/gallon 1¢ or 2¢ ± 1¢ ± 2¢ 

    $0.75/liter or 
$3.00/gallon 

$2.50/liter or 
$10.00/gallon 5¢ ± 2½¢ ± 5¢ 

 
S.1.6.5.2. Money-Value Divisions, Digital. – A computing type device with digital indications shall 
comply with the requirements of paragraph G.S.5.5. Money-Values, Mathematical Agreement, and the 
total price computation shall be based on quantities not exceeding 0.05 L for devices indicating in metric 
units and 0.01 gal intervals for devices indicating in U.S. customary units. 
(Added 1980) 
 
S.1.6.5.3. Auxiliary Elements. – If a system is equipped with auxiliary indications, all indicated 
money-value divisions of the auxiliary element shall be identical with those of the primary element. 
[Nonretroactive and Enforceable as of January 1, 1985] 
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S.1.6.5.4. Selection of Unit Price. – A system shall not permit a change to the unit price during 
delivery of product.  When a product or grade is offered for sale at more than one unit price through a 
computing device, the following conditions shall be met:  

 
(a) Except for a system only capable of applying a post-delivery discount(s), the selection of the 

unit price shall be made prior to delivery through a deliberate action of the customer to select 
the unit price for the fuel delivery.  

 [Nonretroactive as of January 1, 1991] 
 

(b) For a system only capable of applying a post-delivery discount(s), the selection of the unit price 
shall be made through a deliberate action of the customer to select the unit price for the fuel 
delivery.   

 (Added 2012) 
 

Note:  When a product is offered at more than one unit price, selection of the unit price may be through the deliberate 
action of the customer:  1) using controls on the device; 2) through the customer’s use of personal or vehicle-
mounted electronic equipment communicating with the system; or 3) verbal instructions by the customer.  

 (Added 2012) 
 
 The provisions in (a) and (b) do not apply to dispensers used exclusively for fleet sales, other price 

contract sales, and truck refueling (e.g., truck stop dispensers used only to refuel trucks). 
(Added 1989) (Amended 1991, 1992, 1993, 1996, and 2012) 
 
S.1.6.5.5. Display of Quantity and Total Price. – Except for aviation refueling applications, when a 
delivery is completed, the total price and quantity for that transaction shall be displayed on the face of 
the dispenser for at least five minutes or until the next transaction is initiated by using controls on the 
device or other customer-activated controls. 
[Nonretroactive as of January 1, 1994] 
(Added 1992) (Amended 1996 and 2007) 

 
S.1.6.5.6. Display of Quantity and Total Price, Aviation Refueling Applications. 

 
(a) The quantity shall be displayed throughout the transaction. 

 
(b) The total price shall also be displayed under one of the following conditions: 

 
(1) The total price can appear on the face of the dispenser or through a controller adjacent to 

the device. 
 
(2) If a device is designed to continuously compute and display the total price, then the total 

price shall be computed and displayed throughout the transaction for the quantity delivered. 
 

(c) The total price and quantity shall be displayed for at least five minutes or until the next 
transaction is initiated by using controls on the device or other customer-activated controls. 

 
(d) A printed receipt shall be available and shall include, at a minimum, the total price, quantity, 

and unit price. 
[Nonretroactive as of January 1, 2008] 
(Added 2007) 
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Cell Phone Use at Gas Pump : snopes.com

http://www.snopes.com/autos/hazards/gasvapor.asp[8/3/2016 8:53:38 AM]

David Mikkelson
 From the Archive  

Claim:   The use of cellular phones poses a danger of touching off explosions at gas stations 

FALSE

Examples: 

[Collected on the Internet, 1999] 

 Cell Phones 

 In case you do not know, there was an incident where a driver suffered burns and his car severely
 damaged when gasoline vapors ignited an explosion while he was talking on his mobile phone standing
 near the attendant who was pumping the gas. All the electronic devices in gas stations are protected
 with explosive containment devices, (intrinsically safe) while cell phones are not. READ YOUR
 HANDBOOK! 

Does the use of cellular phones pose a danger of touching off explosions at gas
 stations?

  Fact Check Automobiles Highway Hazards

Fuelish Pleasures


SHARE 9.9K

http://www.snopes.com/author/snopes/
http://www.snopes.com/category/facts/
http://www.snopes.com/category/facts/fact-automobiles/
http://www.snopes.com/category/facts/fact-automobiles/fact-auto-hazards/
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 Mobile phone makers Motorola, Ericsson, and Nokia, all print cautions in their user handbooks that
 warn against mobile phones in "gas stations, fuel storage sites, and chemical factories." Exxon has
 begun placing "warning stickers" at its gasoline stations. The threat mobile phones pose to gas stations
 and their users is primarily the result of their ability to produce sparks that can be generated by the
 high-powered battery inside the phone. Please pass this on. 
  

[Collected on the Internet, 1999] 

 *** PASS THIS ON TO ALL YOUR FAMILY AND FRIENDS *** 

 Mobile phones an explosive risk at gas stations. Switch off your mobile phone while filling your car. This
 is the latest advice for mobile phone users and gas station attendants alike from the Chinese Petroleum
 Corp. (CPC), which has recently informed all its affiliates to be on alert for people chatting on mobiles
 while pumping gas, a practice it asserts can cause explosions. "There have been several explosions in
 Southeast Asia and Europe and we hope similar tragedies can be avoided in Taiwan," said David Tung
 from CPC's main engineering division. 

 According to a report released by Shell Chemicals, a driver in Indonesia suffered burns and his car was
 severely damaged when petrol vapor exploded after being ignited by static electricity from the mobile
 phone he was using. 

 Apparently, the driver had been talking on a mobile phone as a gas station attendant filled his car with
 petrol. When the driver bent down close to the petrol tank to check whether it was full, the vapor
 exploded. In Belgium, customers have been prohibited from using mobile phones within 10 meters of
 gas stations and warnings are posted everywhere to remind people of the danger, according to a
 Belgian newspaper. 

 The threat mobile phones pose to gas stations and their users around the world is largely due to their
 ability to produce sparks. These can be generated by the high-powered battery inside the phone, which
 is itself, a possible cause of fire. But the electromagnetic waves emitted by the phone are more than
 sufficient to create considerable static electricity that heats the surrounding air and if the flammable
 vapor is concentrated enough, causes an explosion. But other electronic devices installed in the gas
 stations are safe. "All the electronic devices in gas stations are protected with explosive containment
 devices, while cellular phones are not," Tung explained. Mobile phone makers Motorola, Ericsson and
 Nokia, all print cautions in their user handbooks that warn against mobile phones in "gas stations, fuel
 storage sites and chemical factories." 

 But the danger is still being ignored by many users who continue to talk on their cellular phones while
 filling up at gas stations. "Asking them to turn off the phone is the only thing we can do now, but not all
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 the users like to : some of them even get mad with me," one attendant at a gas station complained. In
 fact, if danger is to be avoided, all transmitting devices - not just mobile phones - should be switched off
 near gas stations and locations housing flammable substances. Mobile phones should also be switched
 off near sensitive electronic equipment, in places such as hospitals and airports for public safety
 reasons. 

 Taken from 'The China Post' by Chris Lang.

  

Origins:   Warnings about the dangers of using cellular phones in the presence of gasoline fumes began
 circulating on the Internet in 1999. Though both versions of the original Internet
 warning alluded to an accident in Indonesia wherein a driver was burned and his
 car badly damaged as a result of such an explosion, no reports ever surfaced in
 the news media to confirm the incident. Moreover, nothing turned up about
 similar explosions in other countries. If sparks from cell phones were touching off
 conflagrations at gas pumps around the world, as suggested at the time, the
 phenomenon escaped the media's notice. Such rumors were furthered in May
 1999 when a lengthy article appeared in the Bangkok Post supporting this
 warning. It mentioned "a recent report in the China Post newspaper" and from
 there proceeded to parrot the warning given in the longer example quoted above,
 complete with reference to the report by Shell Chemicals on the injuries suffered
 by the man in Indonesia and the Chinese Petroleum Corporation's instructions to
 filling stations to get drivers to switch off their phones while fueling. 

 Okay, so the bit about a guy in Indonesia being turned into a human fireball didn't stand up. But what about
 persistent rumors concerning another supposed victim, this time an Australian man, supposedly done in by
 using his mobile phone as he refueled? 

 Although in 1999 oil companies told the South China Morning Post they had heard reports of an Australian
 man being blown up recently when his phone rang as he was filling his car with gasoline, fire service heads in
 Australia insist the incident never happened. As for incidents elsewhere in the world, after several reports
 were circulated in the United States claiming mobile phones had been blamed for fires at gas stations, both
 the Cellular Telecommunications Industry Association (CTIA) and the American Petroleum Institute issued
 statements denying the risk. The CTIA said, "There is no evidence whatsoever that a wireless phone has
 ever caused ignition or explosion at a station anywhere in the world. Wireless phones don't cause gas
 stations to blow up. Warnings being posted in petrol stations simply perpetuate the myth." The American
 Petroleum Institute said, "We can find no evidence of someone using a cellphone causing any kind of
 accident, no matter how small, at a gas station anywhere in the world." 
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 In June 2002 another authoritative-sounding warning on this subject began circulating on the Internet: 

The Shell Oil Company recently issued a warning about three incidents where Mobile Phones have
 ignited fumes while being answered or ringing during fueling operations. What specifically happened 

 Case 1
 The phone was placed on the car's trunk lid during fueling, it rang and the ensuing fire destroyed the
 car and the gasoline pump. 

 Case 2
 An individual suffered severe burns to their face when fumes ignited as they answered a call while
 refueling their car. 

 Case 3
 An individual suffered burns to the thigh and groin as fumes ignited when the phone, which was in their
 pocket, rang while they were fueling their car. 

 What should you learn from this? 

 It is a misconception that Mobile Phones are intrinsically safe and can't ignite fuel/fumes. Mobile
 phones that light up when switched on, or when they ring, have enough energy released to provide a
 spark for ignition. Mobile phones should not be used in filling stations, or when fueling lawn mowers,
 boats etc. 

 Mobile phones should not be used around other materials that generate flammable or explosive fumes
 or dust (i.e. solvents, chemicals, gases, grain dust etc.). Mobile phones should be turned off before
 entering an area where other materials that generate flammable or explosive fumes or dust is located. 

 Please share this with employees who do not have access to email, family members and friends to help
 keep everyone safe.

  

 Though we looked long and hard, we never found documentation confirming any of the three incidents
 described in the that warning. Moreover, Shell denied having issued a warning of this nature: 

http://www.shell.com.my/home/content/mys/aboutshell/media_centre/clarification/false_safety_news_static_electricity_at_petrol_station.html
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We understand that there is an email, purportedly official Shell communication, circulating which
 describes various incidents that are supposed to have occurred as a result of mobile phones ringing
 while at a retail station. 

 Please be advised that the email in question does NOT originate from Shell Malaysia and we are
 unable to confirm any of the incidents quoted.

  

 There was a warning memo which originated at a Shell loading station in California, but it was issued only to
 caution employees about the potential dangers of static-related hazards at fueling stations; it said nothing
 about cell phones touching off fires. (The "three incidents" e-mail quoted above was teamed with a separate
 warning about the hazards posed by static electricity, a topic covered on our Static Quo page.) 

 Okay, so it hasn't happened yet. Is there still a potential, as yet unrealized risk in using cell phones while
 refueling? 

 According to some experts, there is a danger that using a mobile phone near gas pumps could touch off an
 explosion, but not only have we found no real-life instances of such an explosion occurring, we don't know
 anyone who has demonstrated experimentally that it's even possible (including the folks at The Discovery
 Channel's Mythbusters program). Even so, gas pumps in Australia bear stickers cautioning motorists to turn
 off their phones while refueling; Shell in Malaysia has affixed
 similar stickers to each of its gas pumps; numerous pumps in
 the U.S.A. are similarly adorned; Canada's major gas pump
 operators have banned customers from using mobile phones
 while at the gas pump; and in 1999 the city of Cicero, Illinois,
 passed the first law in the USA banning the use of cellular
 phones at gas stations. All of this activity was in the nature of
 CYA cautions rather than a response to a documented hazard.
 

 Cellular phone manufacturers Nokia and Ericsson have said
 the risk is very small that something will happen when one
 uses a cell phone at a gas station, but since there is a risk, it should be counted. Nokia also said that the
 company has been recommending for a long time that mobile phones should be turned off while the car is
 being refueled. What it is about a cellular phone that could possibly trigger an explosion is difficult to fathom,
 however. The claim that the batteries used in a cellular phone can ignite gasoline seems specious, since
 cellular phone batteries are the same voltage as automobile batteries (12V D.C.) but deliver far less current.
 Likewise, the claim that a "cellular phone ringer uses more than 100 volts for excitation" is a curious artifact of
 the "regular" telephone era: cellular phones don't have ringers; they produce audio tones that simulate the

Report Advertisement

http://www.snopes.com/autos/hazards/static.asp
https://www.youtube.com/watch?v=uw6-PhvcS3M
http://en.wikipedia.org/wiki/Cover_your_ass


Cell Phone Use at Gas Pump : snopes.com

http://www.snopes.com/autos/hazards/gasvapor.asp[8/3/2016 8:53:38 AM]

 sound of a ringing telephone. 

 News reports routinely attribute gas pump fires to cell phone use whenever a fire occurs at a service station
 where such a phone was in use at the time, and police and firefighters at the scene often simply assume the
 connection between the two to be valid. Later investigations, however, have always shown in such cases that
 the press reports were wrong, that something else (usually a discharge of static electricity) touched off the
 fires, and the presence of cell phones was coincidental rather than causal. 

 Barbara "gasoline alley oops" Mikkelson 

Last updated:   25 August 2014 
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Executive Summary 

Exponent Failure Analysis Associates (FaAA) was retained by Motorola to investigate the 
potential hazards associated with the use of cell phones at gasoline service stations.  Based on a 
review of literature concerning alleged fires of this nature, a review of standards and codes 
relating to electronic equipment at gasoline stations, the fundamental physics of combustion and 
ignition processes, and prior work on the ignition characteristics of equipment such as cell 
phones, FaAA has reached the following conclusions.   

1. The use of a cell phone at a gasoline filling station under normal operating 
conditions represents a negligible hazard.  Even at stations without vapor recovery 
systems, gasoline vapors will not collect in regions of expected cell phone 
operation.  The small openings present in a typical cell phone casing act to limit the 
prospects for developing a combustible concentration at any site theoretically 
capable of acting as an ignition source, and may also act to quench flames and 
prevent their propagation if the vapors are ignited. 

2. The possibility of abnormal operation of both the gasoline pump and the cell phone 
presents a potential hazard.  Gasoline spills or sprays create larger flammable vapor 
volumes and the potential to initiate a fire of sufficient size and duration to ignite 
other combustible materials.  The cell phone would still need to be within an area 
having a flammable mixture, for example lying on the ground near the filling 
operation or a spill.  In addition, if the phone has no competent ignition source 
during normal operation, something would have to go wrong with the phone to 
provide a competent ignition source. 

3. Published literature contains no credible evidence of cell phones igniting a fire at a 
gasoline station.  Given the exposure (number of phones used at filling stations over 
the years throughout the world) and the lack of any confirmed incidents, the past 
performance of cell phones in this regard is outstanding.  The likelihood of a cell 
phone starting a fire at a gasoline station is very remote.  Automobiles (which have 
numerous potential ignition sources) pose a greater ignition hazard.  Finally, other 
potential ignition sources are present, such as a static discharge between a person 
and a vehicle. 
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Introduction 

Exponent Failure Analysis Associates (FaAA) was retained by Motorola to investigate the 
potential hazards associated with the use of cell phones at gasoline service stations.  The 
following report describes the results of our investigation.  It begins with a brief discussion of 
the relevant fundamental physics of combustion, ignition, and vapor propagation processes.  
This report then discusses the environment encountered at a gasoline station, including the 
physics accompanying tank filling, the relevant codes, and standards for electronic equipment at 
service stations, and the literature on alleged incidents at fueling stations.  This report goes on to 
discuss the cell phone as a potential ignition source and concludes with a brief discussion, for 
comparison, of the potential ignition sources encountered with automobiles and drivers. 

 

Physics of Combustion and Vapor Propagation 

For combustion to occur four elements must be present: an oxidizer, a fuel, an ignition source, 
and free radicals to propagate the chemical reaction.  In the environment of a gasoline station, 
the oxygen in the air acts as the oxidizer.  Gasoline vapor, either emitted during the fueling 
process or evaporated from a spill, is the fuel.  Competent ignition sources would be a spark or 
very hot surface.  Free radicals will be present when gasoline vapors in air are ignited. 

Not all fuel/air mixtures are ignitable, nor will all sparks or hot surfaces ignite all flammable 
mixtures.  Whether a mixture will ignite and/or sustain a flame is determined by competition 
between the rate of heat generation where the air-fuel mixture is reacting (reaction zone), and 
the rate of heat transfer away from this reaction zone.  If the rate of heat generation is higher, the 
temperature in the reaction zone rises and accelerates chemical reactions, ultimately resulting in 
a self-sustaining, propagating combustion zone or flame.  If the rate of heat generation is lower 
than the rate of heat transfer away from the reaction zone, the reaction zone will cool, the 
chemical reaction rates will slow, and any reactions or flames will extinguish.  The rates of heat 
generation and heat transfer are affected by numerous conditions including the fuel/oxidizer 
ratio (stoichiometry), the geometrical configuration of the system, and characteristics of the 
environment.  These are discussed below in some detail.    

 

Flammability Limits 

Fuel/air mixtures have two flammability limits: a lower explosion limit (LEL) or lean limit, 
where the concentration of fuel is too low to allow flame propagation, and an upper explosion 
limit (UEL) or rich limit, where the concentration of fuel is too high and the available oxygen is 
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too low to allow flame propagation.  At each limit, the scarcity of one reactant results in a rate 
of heat generation that is just balanced by the rate of heat transfer away from the reaction zone.  
The flammability (explosive) limits of a fuel/air mixture are thus the prime measures for 
ascertaining whether a particular mixture is combustible.  If the fuel concentration in a particular 
gas mixture is between the LEL and UEL, that mixture is ignitable if a competent ignition 
source is present.  If the fuel concentration in a particular gas mixture is outside the range 
bounded by the LEL and UEL, then that mixture will not ignite. 

Every fuel has unique flammability limits in a specific oxidizing atmosphere.  These limits are 
determined by the fuel’s specific combustion chemistry and the heat transfer properties of the 
surrounding atmosphere.  Since detailed combustion chemistry can be very complex, 
flammability limits are determined empirically with standardized tests.1 Gasoline is a mixture of 
hydrocarbons of various types2 as well as other additives.  Though values may vary for different 
grades and formulations of gasoline, NFPA–3253 quotes general lower and upper flammability 
limits of 1.4% and 7.6% by volume in air at ambient conditions.  To put these numbers in some 
perspective, OSHA has set the PEL (Permissible Exposure Limit) at 300 ppm (0.03%), and their 
STEL (Short-Term Exposure Limit) at 500 ppm (0.05%).  OSHA4 cites studies showing that 
exposure to concentrations between 500 and 900 ppm for one hour produces dizziness.  While 
an odor threshold for gasoline is not absolute since its composition and people’s sensitivity can 
vary, 3M5 lists a value of 0.3 ppm (0.00003%).  Thus the concentration of gasoline vapors in air 
at the LEL is several orders of magnitude greater than the point at which a person will smell 
gasoline, and also is far greater than the concentration ceilings that OSHA prescribes for 
workers.   

 

Quenching Distance 

A combustion reaction that is confined to a small opening or to the interior of a narrow space 
will lose heat or free radicals to the walls of the confining structure.  This loss of heat or free 
radicals can prevent self-sustained combustion of otherwise flammable vapors.  Flame 
extinction by this form of heat loss or radical loss is called “quenching.”  Quenching distance is 
a measure of the largest opening through which a flame will not propagate.  The quenching 
distance of a specific mixture depends on the mixture composition, the characteristics and 
geometry of the surfaces surrounding the opening, and the atmospheric conditions (e.g. pressure 
and temperature).  Quenching distance is an empirically determined parameter.  For nearly 
stoichiometric mixtures (mixtures that are neither rich nor lean) of various hydrocarbons in air 
under atmospheric conditions, the quenching distance between electrodes is approximately 2 

                                                 
1  ASTM E681 describes a standard test method for determining flammability limits. 
2  Mobil Oil Corp., 15024-34 Automotive Gasoline, Unleaded, Material Safety Data Bulletin. 
3  NFPA 325,  “Guide to Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids,” 1994. 
4  OSHA Preambles, Air Contaminants (29 CFR 1910.1000) VI. Health Effects Discussion and Determination of 

Final PEL.  www.osha_slc.gov/Preamble/AirCont_data/AIRCON6.html. 
5  3M Occupational Health and Environmental Safety Division, 1990 Respirator Selection Guide, St. Paul MN, p. 

20., 1990. 
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mm.6  We therefore expect that a flame will not propagate through a flammable gasoline 
mixture through channels or openings that are significantly smaller than 2 mm (0.08 inches).  In 
the context of electrical equipment, openings and gaps significantly smaller than 2 mm can 
prevent the propagation of a flame even if there is an interior ignition source. 

 

Ignition Sources 

A competent ignition source, assuming a combustible mixture is present, could be either a hot 
surface or a spark.  For a hot surface to ignite a flammable mixture, its temperature must be 
above the auto-ignition temperature of the mixture.  The auto-ignition temperature is determined 
experimentally by uniformly heating a specified volume of the mixture to different temperatures 
until full reaction is observed.  NFPA-325 lists auto-ignition temperatures for gasoline that 
range from 536°F to 853°F.  In practice, the hot surface temperature needed for ignition may be 
hundreds of degrees hotter than the auto-ignition temperature, since gases in contact with the 
surface will heat and convect away before reaching a temperature suitable for ignition 
propagation. The auto-ignition temperatures are well above the normal operating temperatures 
of any cell phone components; so hot surfaces would be an ignition concern only during a 
malfunction of the phone or battery, or if the battery’s energy were used to heat some other 
object.  

Electrical sparks are the result of a discharge of energy through a gap.  The parameter of most 
significance for prediction of ignition is the spark energy.  For any given vapor-air mixture, 
there is a “minimum spark ignition energy”.  Below this energy level, a spark will be incapable 
of igniting that specific vapor-air mixture.  Minimum spark ignition energies are tabulated for 
specific fuel-air mixtures at specific atmospheric conditions, and are based on optimal electrode 
geometry and separation.  The minimum spark energy required to ignite gasoline vapors is 
approximately 0.2 mJ at the optimum mixture ratio7 (slightly rich of the stoichiometric mixture 
ratio) and optimum electrode spacing. The spark energy required for ignition increases as the 
mixture ratio departs from the optimum mixture ratio and the electrode spacing departs from the 
optimum spacing.  As discussed above, the quenching distance for gasoline vapors is 
approximately 2 mm. 

The energy available in a spark can be either calculated or experimentally measured.  The 
sparking would occur, in the case of cell phones, if a current-carrying connection were opened.  
(Sparking is not a factor during the closing of a circuit because of the low voltages present in the 
cell phone.)  To assess whether a generated spark can be considered competent to ignite a 
flammable mixture with a phone-battery combination, the spark energy should be computed or 
measured, and the distance between contact points during sparking determined, and these values 
compared to the minimum spark ignition energy and the quenching distance. 

                                                 
6  Glassman, I., Combustion, 2nd Edition, pp. 312-313, 1987. 
7  Glassman, I., Combustion, 2nd Edition, pp. 486-489, 1987. 
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Vapor Propagation 

Gasoline vapors propagate in the atmosphere through a variety of physical processes.  The 
slowest process is by diffusion.  Other processes include forced convection (e.g., air currents or 
turbulent mixing), and buoyancy induced convection (e.g. heavier than air vapors descending).  
For vapors to enter an enclosure through an opening in a quiescent environment, diffusion 
would be the limiting process.  Gasoline is a mixture of compounds, and a single value for the 
diffusivity of gasoline vapor in air is not definable.  However based upon the diffusivities of 
pure hydrocarbons, we can roughly estimate the diffusivity, D, of gasoline vapors to be about 
0.1 cm2/sec.8  A characteristic time for gasoline vapors to diffuse a distance of approximately an 
inch would be on the order of a minute.  When considering enclosed spaces, such as the air 
passages inside a cell phone or battery, the concentrations of vapors outside and inside the 
phone will equilibrate by diffusion (in a quiet environment) and the minimum time for this to 
occur can be estimated based on the shape and dimensions of the enclosed space.  A non-
quiescent environment is one where the vapor propagation rate is dominated by one of the other 
processes mentioned.  Experimental approaches are most effective to accurately quantify the 
time required to develop a flammable mixture in the interior of a specific cell phone design for a 
given set of circumstances.  However, for a cell phone in a quiescent flammable environment, it 
could require on the order of minutes for sufficient gasoline vapors to diffuse into the enclosed 
spaces of a cell phone, and to build up to a flammable mixture. 

Buoyancy has a strong effect in propagating gasoline vapors. Gasoline vapors are three to four 
times denser than air,9 causing them to sink when released.  Even at the LEL (the lowest 
ignitable fuel concentration), the fuel / air mixture is roughly 3%-4% heavier than air and will 
descend if a plume is released.  Ignition sources closer to the ground therefore present a greater 
hazard than those higher up.  Air currents and turbulence caused by wind, passing cars, and 
people will also increase the mixing of released vapors, diluting them to concentrations below 
the LEL.   

Gasoline Stations 

The concentration of gasoline vapors in an automobile’s fuel tank is above the UEL.  The 
concentration of these vapors is determined by the vapor pressure of the fuel in the tank.  The 
vapor pressure, in turn, depends on the formulation (which varies with supplier, region, and time 
of year), temperature, and other factors.  A typical value for the vapor concentration might be 
50%.  As the tank is filled, the vapors are displaced by liquid fuel.  A characteristic flow rate for 
liquids (and hence vapors) would be 10 gallons per minute.  At some locations, vapor recovery 
systems capture the bulk of the displaced vapor (California Air Resources Board certification 
requires a fleet average vapor recovery of 95% or better).  If there is no vapor recovery system, 
the gasoline vapors will exit the nozzle at about the same rate as the tank is filled (e.g. 10 GPM), 

                                                 
8  Perry’s Chemical Engineers’ Handbook, 6th Edition, McGraw-Hill Book Company, San Francisco, Sec. 3, pp. 

256 –257, 1984. 
9  NFPA-325, “Guide to Fire Hazard Properties of Flammable Liquids, Gases, and Volatile Solids,” 1994. 
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and will tend to descend to the ground and disperse.  In the atmosphere, dilution causes the 
concentration of these vapors to decrease below the LEL.   Calculating the regions where the 
vapor-air mixture is flammable is a complex function involving many factors.  However, as an 
example, assume that a 20-gallon tank is filled, and 20 gallons of 50% gasoline vapor are 
emitted into the air surrounding the filler neck.  If we further assume that the gasoline vapors 
remain within 1.5 ft of the ground, are uniformly mixed, and disperse radially to a distance of 20 
ft (dimensions corresponding to the region identified by NFPA 70, the National Electrical Code, 
as Class I, Division 2 - discussed below), then the resulting mixture will be approximately 
0.07% gasoline vapor (below the LEL of 1.4%).  Even if the gasoline vapors only disperse 
radially to a distance of 10 ft, the resulting mixture would be approximately 0.3% gasoline 
vapor.  These values are given for illustrative purposes only, since the vapor concentrations will 
not be uniform but will vary with time, height, and distance from the source, and will be 
affected by other factors such as wind or turbulence from vehicles or people passing by. 

If gasoline is leaked or is spilled during the filling operation, additional vapor will be produced.  
The vapor will also descend and stay low to the ground due to its greater density.  If the spill or 
leak is significant, then ignition of the vapors will create a pool fire potentially capable of 
igniting other materials in the vicinity. 

 

Codes and Standards 

The National Fire Protection Agency (NFPA)10 and the Uniform Fire Code (UFC)11 have 
standards for service stations reflecting the hazards present from expected operating conditions.  
The NFPA 30A Code, Section 9-9 requires that warning signs be conspicuously posted in the 
dispensing area incorporating the following wording:  “WARNING – It is unlawful and 
dangerous to dispense gasoline into unapproved containers.  No Smoking.  Stop Motor.”  These 
warnings are designed to prevent large spills of gasoline, and to prevent ignition of low-lying 
vapors from sources such as discarded matches or operating automobiles.   

Both the NFPA and UFC codes classify various regions around gasoline service stations and 
dispensing devices for the purposes of installation and utilization of electrical equipment under 
the classes and divisions defined in Chapter 5, Article 500 of the NFPA 70, National Electrical 
Code12.  The figures from NFPA-30A are attached (Table 1, and Figure 1).  They show that the 
area within the dispenser enclosure is rated as an NEC Class I, Group D, Division 1 area.  The 
area within 18 inches surrounding a dispenser, and 18 inches above the ground level to a 
distance of 20 feet surrounding the dispenser is rated an NEC Class I, Group D, Division 2 
area.13 

                                                 
10  NFPA 30A, “Automotive and Marine Service Station Code,” 1996. 
11  UFC, Article 52, “Motor Vehicle Fuel-Dispensing Stations,” 1997. 
12  NEC, Article 500, 1999. 
13  Articles 501 and 504 of the NEC define requirements for intrinsically safe electronic devices in Class I, 

Division 1 and Class I, Division 2 areas.   
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Figure 1. Classified areas adjacent to dispensers as detailed in Table 1 [Table 7, NFPA 30A–
1996 “Automotive and Marine Service Station Code”]. 

 

The NEC rating system defines Class I locations as “those in which flammable gases or vapors 
are or may be present in the air in quantities sufficient to produce explosive or ignitable 
mixtures.” Group D includes those locations in which gasoline vapors are or may be present.  
Division 1 locations are those in which: 

1. “ignitable concentrations of flammable gases or vapors can exist under normal 
operating conditions; or 

2. ignitable concentrations of such gases or vapors may exist frequently because of 
repair or maintenance operations or because of leakage; or  

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...”  
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Division 2 locations are those in which: 

1. “volatile flammable liquids or flammable gases are handled, processed, or used, but 
in which the liquids, vapors, or gases will normally be confined within closed 
containers or closed systems from which they can escape only in case of accidental 
rupture or breakdown of such containers or systems, or in case of abnormal 
operation of equipment; or 

2. ignitable concentrations of gases or vapors are normally prevented by positive 
mechanical ventilation, and which might become hazardous through failure or 
abnormal operation of the ventilating equipment; or 

3. that is 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…” 

In Article 500, the NEC specifies a variety of “acceptable protection techniques” for electrical 
equipment in classified locations.  These techniques include a product being designated 
explosion-proof, intrinsically safe, or nonincendive.  Each of these “protection techniques” 
references a series of standardized tests that a product must withstand.14   The nonincendive 
designation is the least strict of the acceptable techniques: it is acceptable in Division 2 
locations, but not in Division 1 locations.  A nonincendive designation requires that circuits and 
components under intended operating conditions be incapable of causing ignition of a specified 
flammable gas- or vapor-air mixture.   In addition, in Article 501, the NEC specifies minimum 
standards for electrical equipment construction and installation for use in Class I, Division 1 and 
Division 2 areas.   

FaAA has not evaluated whether any cell phones or batteries produced by Motorola or by any 
other manufacturer meet the requirements for Class I, Group D, Division 1 or 2 locations.  
However, in order to encounter an NEC classified location (Division 2), a cell phone would 
have to be held close to the fuel dispenser, or be lying on or within 1½ feet of the ground and 
within 20 feet of the dispenser.  Both of these are possible scenarios, but do not represent typical 
cell phone usage conditions.  It is very unlikely that a gasoline station customer would be able to 
introduce a cell phone into a Division 1 area. 

 

                                                 
14  ANSI/UL 1203 “Explosionproof and Dust-Ignitionproof Electrical Equipment for Use in Hazardous 

(Classified) Locations,” ANSI/UL 913 “Intrinsically Safe Apparatus and Associated Apparatus for Use in 
Class I, II, and III, Division 1, Hazardous Locations,” UL 1604 “Electrical Equipment for Use In Class I and II, 
Division 2, and Class III Hazardous (Classified) Locations.” 
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Literature on Alleged Incidents at Fueling Stations 

The literature we reviewed was filled with articles expressing concerns and opinions on the 
potential hazards of cell phone use at gasoline stations.15 - 23  However, our search uncovered no 
instances of fires or explosions that were confirmed to have been caused by the operation of a 
cellular phone in a gasoline station.  While there have been reports of cellular phones allegedly 
starting fires in gasoline stations, further investigation showed these reports to be 
unsubstantiated.24, 25   

 

Cell Phones as an Ignition Source 

FaAA has not undertaken an analysis of every model and style of cell phone or related 
communication device produced either by Motorola or any other manufacturer.  However, we 
can provide some general guidelines for evaluating ignition hazards.  For the cell phone to be 
considered a competent ignition source, it would need to either: 

a) discharge enough energy via a spark in a geometry where the gaps are larger than 
the minimum quenching distance, or 

b) it must have a component or area heated to a temperature high enough for hot 
surface ignition to occur. 

As discussed earlier, the minimum spark energy required for ignition is 0.2 mJ (0.0002 Joules), 
and the minimum quenching distance is about 2 mm.  The minimum temperature for hot surface 
ignition is geometry dependent, but will be hotter than the auto-ignition temperature of gasoline, 
which is about 536 ºF.  Both of these types of ignition sources are discussed below. 

 

                                                 
15  Associated Press, “Cell phones to be banned at gas stations in Finland as safety debate continues,” January 14, 

1999. 
16  Kathy Chen, “Latest Urban Legend? Cell Phones Igniting Fumes at Gasoline Stations,” The Wall Street 

Journal, July 9, 1999. 
17   Paul Zucker, The Gale Group, “Don’t Use Cellular Phones at Service Stations,” April 22, 1993. 
18  Associated Press Information Services, “BP Amoco Curbs Cellular Phone Use,” October 8, 1999. 
19  Associated Press Information Services, “Report: BP Amoco to Ban Cell Phones,” October 7, 1999. 
20  The Gale Group, “Shell bans mobile phones on forecourts,” July 9, 1993. 
21  Kyodo News International, Inc., ”Cellular Phones May Cause Fire at Gas Stands,” June 7, 1999. 
22  WTN 1204-99. 
23  Bridge News, Sao Paulo, “KRF Brazil newspaper summary: new law restricts cellular phone use,” September 

11, 1996. 
24  The Hong Kong Standard, “Mobile phone ruled out as cause of petrol station blast,” March 4, 1999. 
25  Newsbytes, “Hong Kong advises against mobile phone use in gas stations,” June 13, 1999. 
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Spark Discharge 

The possibilities for a cell phone to create a spark are limited, and include: 

a) Pressing buttons 

b) Disconnecting the battery 

c) Vibrator mode 

d) Accidental shorting of the battery terminals 

e) Electrostatic discharge 

In each of these circumstances, energy is stored either in the electromagnetic fields associated 
with the current, or in electrostatic fields (e.g. capacitors). This energy might result in the 
release of a spark that jumps between the terminals when a circuit is opened (for example by the 
release of a pressed key).   

If the battery is disconnected during operation, the energy dissipated in any spark will be related 
to the current drain on the battery, and the circuitry connected to the battery.  This energy will 
be dependent on the phone type and mode of operation.  The sparking, if any, will occur 
between the battery contacts and the cell phone contacts, an area enclosed in most phones and 
therefore unlikely to have a combustible mixture present at the moment of sparking. 

The vibrator in some phones is a tiny motor with an eccentric weight.  Depending on the type of 
motor, for example one with brushes, sparks may be generated with operation.  The motor is 
enclosed within the phone housing, and is therefore unlikely to be in contact with a combustible 
mixture of gases if the phone is placed briefly in a combustible atmosphere. 

Accidental shorting and opening of the battery terminals by some external agent is a remote 
possibility when in use.  Motorola batteries traditionally have over-current protection (and some 
have diode protection) that limit or prevent discharging current through the exposed external 
terminals in the event of a direct short.  Furthermore, the terminals are guarded, so a short across 
the terminals is very unlikely. Thus, sparking due to external shorting of the battery terminals is 
difficult to achieve in practice. 

Electrostatic discharge might arise from triboelectric processes, such as rubbing a plastic object 
against fabric.  Materials vary in their ability to collect a static charge.  Materials that are more 
conductive have a lesser ability to build up a localized static charge. FaAA has not performed 
any investigations into the capacity for static charge buildup by cell phones or batteries made by 
Motorola or any other manufacturer. 

In some of the articles listed above, the energy during transmission was identified as a potential 
ignition source.  FaAA has seen no credible evidence of this being an ignition source. 
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Hot Surface Ignition 

As discussed earlier, the surface temperature needed to ignite a combustible mixture of gasoline 
vapor and air will be higher than the auto-ignition temperature.  A very conservative estimate 
for the hot surface temperature needed for ignition would be the auto-ignition temperature for 
gasoline vapor-air mixtures, which is at or above 536 F.  Under normal operation, no surfaces 
on or in the phone or battery reach temperatures close to this value.  Therefore, hot surface 
ignition for a normally operating phone is not a consideration. 

Under fault conditions, a component or components can reach temperatures above the auto-
ignition temperature.  One fault condition would be a short circuit between cells internal to the 
battery, or a short circuit inside a cell, such as a Li ion cell.  In these cases, components might 
reach temperatures high enough to serve as ignition sources.  The battery is generally well 
enclosed, and therefore getting a combustible mixture inside the battery housing would be 
difficult.  Furthermore, the combustible mixture would have to be present during the brief 
period of time that the cells short.  The probability of this happening is very remote. 

Another fault condition might be overheating and thermal runaway of a component or 
components inside the cell phone.  Generally, this would be a transient event, and would occur 
within the enclosure of the cell phone.  It is very unlikely that a combustible mixture of gasoline 
vapor and air would enter the phone enclosure, and furthermore that it would occur at the 
moment that a component overheated.  There may be rare circumstances where the heat 
generated by the component overheating breaches the enclosure.  These circumstances are 
exceedingly rare and do not pose a significant concern, especially when the overheating must 
coincide with the phone being positioned in a combustible mixture at the moment of component 
failure. 

 

Motor Vehicles as Ignition Sources 

The engine in a motor vehicle can act as an ignition source if operated in a combustible 
environment.  Some potential ignition sources are: alternator brushes, starter motor assembly, 
electric fans on the radiator, grounded spark plug wires, and even hot surfaces on an exhaust 
system of an abnormally performing engine.  Most of these sources would be closer to the 
ground than a cell phone in operation, and thus closer to any combustible mixtures of gasoline 
vapor and air resulting from filling operations or a spill.  Another possible ignition source is 
static discharge between the driver and the car that might occur in dry weather.  Such 
discharges, which would occur when the driver first touches the body of the car, might happen 
in the vicinity of the filler opening.  The spark energy associated with electrostatic discharge 
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(ESD) by a person depends upon many factors.  For comparison purposes, electrostatic 
discharge (ESD) simulator requirements can reach 10 mJ or higher.26   

 

Conclusions 

Based on our analyses, the ignition of flammable vapors at a gasoline station by a cell phone is a 
highly unlikely event.  While the cell phone cannot be ruled out as a potential ignition source 
under all physically possible scenarios, numerous other more likely ignition sources are present 
during the normal process of refueling a vehicle.  This conclusion is supported by the following 
observations: 

1. No confirmed incidents of fires at gasoline stations started by cell phones have been 
found.  

2. Combustible vapors produced during fueling will not generally collect in regions of 
probable cell phone operation. 

3. The small openings present in a typical cell phone’s casing will limit the 
concentration of any combustible vapors present within the cell phone.  In addition, 
narrow gaps may quench any flames if they are ignited internally, preventing their 
propagation outside the enclosure. 

4. A combination of events would have to occur in order to create an accident, 
including: 

a. the placement of the cell phone in a flammable mixture for a sufficient 
length of time to allow a flammable mixture to form inside the cell phone,  

b. a fault, malfunction, or spark generation in the cell phone that would 
produce a competent ignition source that could propagate outside of the 
battery or phone enclosure. 

(A spill or dispersion of liquid gasoline on or near the phone would increase the 
hazard by increasing the likelihood of having combustible vapors present at the 
ignition source.)  

5. Automobiles and the process of refueling provide potential ignition scenarios that 
are more likely to result in flammable vapor ignition.  

In summary, the enclosures protecting the battery and cell phones, the low voltages and current 
drains of these components, the geometry of their interconnections, and the physics of electrical 
discharge and vapor diffusion strongly direct against the cell phone and battery acting as an 
ignition source while at a service station.     
                                                 
26  DOD-HDBK-263, IEC 801-2. 
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Federal Communications Commission   ·  Consumer and Governmental Affairs Bureau   ·  445 12th St. SW. Washington, DC 20554 
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Wireless Devices at Gas Stations 
 
The Federal Communications Commission has been alerted to reports and rumors that suggest it is 
dangerous to use a wireless phone while filling your vehicle with gas or in the presence of flammable 
materials.  
 
The rumors and reports may be fueled by warnings posted at gas stations or included in wireless phone 
owners’ manuals suggesting that wireless phones should not be used around fuel vapors.  
 
There Is No Evidence That These Reports Are True  
 
One of the rumors circulating describes incidents where consumers are injured by fires or explosions 
when they use their cell phones at gas stations. In these stories, a fire was reportedly ignited or an 
explosion occurred when an individual answered a ringing cell phone. Supposedly, an electrical spark 
from the phone ignited a fire or caused an explosion.  
 
The wireless industry has done studies on the potential for wireless phones to create sparks that could 
possibly ignite flammable materials. The studies generally conclude that while it may be theoretically 
possible for a spark from a cell phone battery to ignite gas vapor under very precise conditions, there is 
no documented incident where the use of a wireless phone was found to cause a fire or explosion at a 
gas station.  
 
While any potential threat by wireless devices is very remote, there are potential ignition sources at gas 
stations like automobiles and static electricity. The wireless industry suggests wireless phone users 
should always consult their owner’s manuals for information on the use of the phone and should follow all 
posted instructions at gas stations.  
 
Scientific testing, however, has not established a dangerous link between wireless phones and fuel 
vapors. Wireless phone manufacturers and fuel companies have issued these warnings as a precaution. 
If you have questions about your wireless phone, contact your wireless phone company. 
 
Consumer Help Center 
 
For more information on consumer issues, visit the FCC’s Consumer Help Center at 
https://consumercomplaints.fcc.gov. 

Accessible formats 
 
To request this article in an accessible format - braille, large print, Word or text document or audio - 
write or call us at the address or phone number at the bottom of the page, or send an email to 
fcc504@fcc.gov. 
 

 

Last Reviewed 11/7/15 

Consumer Guide 
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Abstract 
 
According to the U.S. Census Bureau, there were 117,000 gasoline stations in the United States 
in 2007.  During 2004-2008, an estimated average of 5,020 fires were reported in and around 
these properties per year, causing an annual average of two civilian deaths, 48 civilian fire 
injuries, and $20 million in direct property damage.  These fires include vehicle, structure, 
outside, and other fires.  Most of the fires (61%) were vehicle fires, but the bulk of the property 
loss (59%) was a result of structure fires.  These estimates are based on data from the U.S. Fire 
Administration’s (USFA) National Fire Incident Reporting System (NFIRS) and the National 
Fire Protection Association’s (NFPA) annual fire department experience survey.   
 
Keywords: fire statistics, service station fires, gas station fires, non-residential fires 
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Executive Summary 

 
During the five-year period of 2004-2008, NFPA estimates that U.S. fire departments responded 
to an average of 5,020 in service or gas station properties per year.  These fires caused an annual 
average of two civilian deaths, 48 civilian fire injuries, and $20 million in direct property 
damage.  The majority of the fires in this category were vehicle fires.  Reported fires in this 
occupancy group fell 46% from 7,860 in 1980 to 4,280 in 2008.   
 
According to the U.S. Census Bureau, there were 117,000 gasoline stations in the United States 
in 20071.  Fires in these occupancies represent a variety of incidents, including structure fires, 
vehicle fires, outdoor fires and other fires.  The majority of incidents are vehicle fires (61%), but 
the majority of the property damage (59%), results from structure fires.  Outside trash or rubbish 
fires account for 12% of the fires reported to local fire departments at this type of property.   
 
Twelve percent of fires reported to local fire departments in these properties were structure fires.  
The most common items first ignited in structure fires at service stations were flammable and 
combustible liquids and gases, piping or filter (22% of structure fires), followed by rubbish, 
trash, or waste (18%) and electrical wire or cable insulation (13%). 
 
Most vehicle fires (82%) occurred in passenger vehicles, these fires accounted for nearly half of 
the total number of civilian injuries that occurred in service station fires of any kind (structure, 
vehicle, outside, other).  The most common type of material first ignited in a vehicle fire was 
gasoline (28%).     
 
Outside and other fires accounted for 15% of incidents at service stations.  Natural vegetation 
fires accounted for 42% of these incidents.  The most common heat source for outside fires was 
smoking materials (21%).   
 
Twelve percent of fire incidents at service stations were outside trash or rubbish fires. 
 
Individuals interested in keeping service stations safe from fire should consult  
NFPA 30A – Code for Motor Fuel Dispensing Facilities and Repair Garages for information 
about fire prevention in these properties. 

                                                 
1 U.S. Census Bureau, Statistical Abstract of the United States: 2010, Table 740 “Economic Census Summary” 
(NAICS 2002 Basis): 2002 and 2007 
 

http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=30A&order_src=C072&lid=C072
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Fires at U.S. Service Stations 

 
U. S. fire departments responded to an estimated average of 5,020 fires at service stations per year 
during 2004-2008.  These fires caused annual averages of 
 

 2 civilian deaths 

 48 civilian fire injuries 

 $20 million in direct property damage 
 

Fires in service stations fell 46% from 7,860 in 1980 to 4,280 in 2008. 
 

Fires in Service Stations by Type of Incident, 2004-2008 
 

Facts: 
Structure fires accounted for 12% of total 
incidents but 59% of the direct property 
damage. 
 

In structure fires, heating equipment was the 
leading cause, followed by electrical 
distribution and lighting equipment. 
 

The most common type of material first 
ignited in vehicle fires was gasoline. 
 
 

Smoking materials provided the heat of 
ignition in 21% of outdoor and unclassified 
fires. 
 

 
  

 
Special Considerations in These Properties 

 
 Motorists should discharge static electricity by touching a metal part of their car door 

before fueling their vehicles. 
 

 Most civilian injuries at service station fires occur in vehicle fires. 
 

 The primary NFPA code addressing fire safety issues for service stations and motor fuel 
dispensing is NFPA 30A Code for Motor Fuel Dispensing Facilities and Repair 
Garages.

Vehicle Fires 
- 61%

Structure 
Fires - 12%

Outside Fires 
- 15%

Outside trash 
and other 

fires - 12%
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Fires at U.S. Service Stations 
 
This report contains information about structure service stations, gas stations.  According to the U.S. 
Census Bureau, there were 117,000 gasoline stations in the United States in 2007.   
 
5,020 fires, on average, were reported in these properties per year in 2004-2008.   
These fires caused an annual average of two civilian deaths, 48 civilian fire injuries, and $20 million in 
direct property damage.  The table below provides a more detailed breakdown of losses by incident 
type.  The majority of the fires in this category were in vehicles.  (See Table A) 
 

Table A. 
Fires in Service Stations  

2004-2008 Annual Averages 
 

Occupancy Fires 
Civilian 
Deaths 

Civilian 
Injuries 

Direct 
Property Damage 

(in Millions) 

         Vehicle fires 3,050 61% 1 61% 29 61% $8 39% 
Outside and other fires (excluding 

trash fires) 770 15% 0 7% 3 7% $1  3% 
Structure fires 600 12% 1 32% 15 32% $12 59% 
Outside trash or rubbish fires 600 12% 0 0% 0 0% $0 0% 

         Total 5,020 100% 2 100% 48 100% $20 100% 
 

Source:  NFIRS 5.0 and NFPA survey. 
 
Since 1980, service station fires fell 46%. 
Fires in this occupancy group fell 46% from 7,860 in 1980 to 4,280 in 2008.  Version 5.0 of NFIRS 
was first introduced in 1999.  Fire departments gradually adopted it.  Estimates for the transition years 
of 1999-2001 are more volatile and should be viewed with caution.  They are shown in Tables 1 and 2 
but not in Figure 1.   
 

Figure 1.  Reported Structure Fires in Service Stations 
by Year 1980-2008 

 
Source:  NFIRS and NFPA survey.  See note for Table 1.  

7.9
7.1

6.6
5.9 5.6

6.5 6.7 6.9 7.0 6.9 6.7 6.8 6.7 6.8
7.4 7.5 7.4 7.6

7.1 7.0

5.9 5.7 5.3
4.9 4.9

4.3

0
1
2
3
4
5
6
7
8
9

In
 T

ho
us

an
ds



 

Fires at U.S. Service Stations, 4/11 2 NFPA Fire Analysis and Research, Quincy, MA 
 

 
 

 
Data Sources, Definitions and Conventions Used in this Report 

 
 

Unless otherwise specified, the statistics in this analysis are national estimates of fires 
reported to U.S. municipal fire departments and so exclude fires reported only to Federal 
or state agencies or industrial fire brigades.  These estimates are projections based on the 
detailed information collected in Version 5.0 of the U.S. Fire Administration’s National 
Fire Incident Reporting System (NFIRS 5.0) and the National Fire Protection 
Association’s (NFPA’s) annual fire department experience survey.  Except for property 
use and incident type, fires with unknown or unreported data were allocated proportionally 
in calculations of national estimates.  In general, any fire that occurs in or in a structure is 
considered a structure fire, even if the fire was limited to contents and the building itself 
was not damaged. 
 
Service stations were identified by NFIRS 5.0 property use code 571.   
 
NFIRS 5.0 includes a category of structure fires collectively referred to as “confined fires,” 
identified by incident type.  These include confined cooking fires, confined chimney or flue 
fires, confined trash fires, confined fuel burner or boiler fires, confined commercial 
compactor fires, and confined incinerator fires (incident type 113-118).  Losses are generally 
minimal in these fires, which by definition, are assumed to have been limited to the object of 
origin.  Although causal data is not required for these fires, it is sometimes present.  Vehicle 
fires are identified by incident type 130-139.  Outside and other fires include fires outside 
involving property of value and unclassified fires, as well as outside rubbish and vegetation 
fires. 
 
Confined and non-confined structure fires were analyzed separately and summed for Cause 
of Ignition, Heat Source, Factor Contributing to Ignition, Area of Origin, and Item First 
Ignited, as well as for the Detection and Automatic Suppression estimates.  Non-confined 
fires were analyzed for Equipment Involved in Ignition.  For that table, confined fires were 
not broken out further and were grouped by incident type with the non-confined fires.   
 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one 
unusually serious fire.  Property damage has not been adjusted for inflation.  Fires are 
rounded to the nearest ten, civilian deaths and injuries to the nearest one and direct property 
damage to the nearest million (or thousand, in the case of outside fires).  Due to the very 
small number of deaths, they have been omitted from trend and cause tables.  Additional 
details on the methodology may be found in Appendix A and B. 
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Structure and outside and other fires have decreased over time. 
Between 1980 and 2008, structure fires, and outdoor/other fires at service stations dropped by 70%, 
each (structure fires from 1,910 to 580, and outside/other fires from 4,010 to 1,200).  Vehicle fires at 
these properties increased steadily until the late 1990s, and declined through the 2000’s.  Even with 
the recent decline, vehicle fires were still 29% higher in 2008 than they were in 1980 (2,510 in 2008 
vs. 1,940 in 1980). See Figure 2 below and Table 2 for more information. 
 

 
Figure 2.  Reported Fires at Service Stations 

by Incident Type, 1980-2008 
 

 
Source:  NFIRS 5.0 and NFPA survey. 

 

Structure Fires 
 
Structure fires accounted for 12% of fire incidents at service stations between 2004 and 2008 
Six hundred structure fires per year were reported at this property type, which caused one civilian 
death and 15 civilian injuries per year.  These fires accounted for an average of $12 million in property 
damage per year. 
 
Combustible or flammable gases and liquids were the most common item first ignited in 
structure fires. 
Table 3 shows the leading items first ignited in structure fires at service stations.  The most common 
item was flammable or combustible liquids, gases, and associated piping or filter (22% of fires).  
Rubbish, trash, or waste was the item first ignited in 18% of these fires.  However, most trash fires 
were not severe, as they caused only 7% of the property damage.  Electrical cable or insulation was the 
item first ignited in 13% of incidents. 
 
Many fires in service stations started in a cooking area, or in a lavatory or bathroom. 
The most common area of origin for structure fires was an unclassified outside area (9% of fires).  
Eight percent of fires began in the kitchen or cooking area, another 8% started in the lavatory or 
bathroom.  Four percent of fires began in a maintenance or paint shop area. Additional information 
about the area of origin in structure fires can be found in Table 4.  
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Heating equipment was the most common type of equipment involved in structure fires in these 
properties. 
Table 5 shows that heating equipment was involved in the ignition of 15% of structure fires in service 
stations.  Electrical distribution and lighting equipment was involved in 13% and cooking equipment 
in 11%.  The 4% of fires where a torch, burner, or soldering iron was involved in ignition caused 15% 
of the property damage. 
 
Electrical failures or malfunctions and abandoned materials were leading factors contributing to 
the ignition of structure fires. 
Table 6 shows that an electrical failure or malfunction was a factor in 25% of structure fires at service 
stations between 2004 and 2008.  Abandoned or discarded materials were a factor in 15% of these 
incidents.  A mechanical failure or malfunction was a factor in 12% of fires and a heat source being 
too close to combustibles was a contributing factor to ignition in 8% of fires.   
 
Arcing was the most common type of heat source for structure fires. 
Sixteen percent of structure fires in service stations were coded as having arcing as the heat source.  
Unclassified heat from powered equipment was the heat source in 13% of incidents, and smoking 
materials were involved in 10%.  See Table 7 for additional information. 
 
Failure of equipment or a heat source was the cause of almost one-third of structure fires in 
service stations. 
Unintentional fires accounted for 49% of incidents while a failure of equipment or heat source 
accounted for 30%. Twelve percent of fires were set intentionally.  See Table 8 for additional 
information. 
 

Vehicle Fires 
 
3,050 fires, on average, were reported in vehicles at service stations per year in 2004-2008.   
These fires caused an annual average of one civilian death, 29 civilian fire injuries, and $8 million in 
direct property damage.  The table below provides a more detailed breakdown of losses 
 

Table B. 
Vehicle Fires in Service Stations  

2004-2008 Annual Averages 
 

Incident Type Fires Civilian Deaths Civilian Injuries 

Direct Property 
Damage 

(in Millions) 
 

        Passenger vehicle fire 2,500  (82%) 1 (100%) 23 (79%) $4.6 (58%) 
Unclassified mobile property 

(vehicle) fire 270  (9%) 0 (0%) 2 (8%) $0.5 (6%) 
Road freight or transport vehicle 

fire 220  (7%) 0 (0%) 2 (7%) $2.5 (32%) 
Camper or recreational vehicle 

(RV) fire 30  (1%) 0 (0%) 2 (5%) $0.2 (2%) 
Off-road vehicle or heavy 

equipment fire 20  (1%) 0 (0%) 0 (0%) $0.0 (1%) 
Other vehicles 10  (0%) 0 (0%) 0 (1%) $0.1 (1%) 

         Total 3,050  (100%) 1 (100%) 29 (100%) $7.8 (100%) 
 
Source:  NFIRS 5.0 and NFPA survey. 
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Mechanical or electrical malfunctions and leaks are common factors contributing to vehicle fires 
at service stations. 
Mechanical failures or malfunctions were a factor contributing to the ignition of 53% of vehicle fires. 
An electrical failure or malfunction was a factor in 24% of these incidents. A flammable liquid or gas 
being spilled was a factor in 4% of vehicle fires at service stations.  Table 9 has additional information 
about factors contributing to ignition. 
 
Heat from operating equipment within the vehicle provided the heat source for many fires. 
Unclassified heat from powered equipment was the heat source in 23% of fires at service stations in 
vehicles, and radiated, conducted heat from operating equipment was the heat source in 21%.  In 18% 
of incidents, the heat source was arcing.  Spark, ember, or flame from operating equipment was the 
heat source 8% of the time. Table 10 has a more thorough accounting of heat sources. 
 
Static electricity has been confirmed as a cause of refueling fires, but cellular phones have not. 
Three percent of vehicle fires at service stations between 2004 and 2008 were coded as having 
unclassified static discharge as the heat source (this coding excludes electrical arcs or sparks).  
According to a report by the Australian Transport Safety Bureau (ATSB), “between 1993 and 2004, 
there were 243 reports of fires breaking out at petrol stations due to mobile phones.  However, 
according to Dr. Adam Burgess of the University of Kent, not one of these incidents occurred as a 
result of a sparking mobile phone.  In fact, there is no evidence that any petrol station fire has been 
ignited from electrical equipment”1.  The Petroleum Equipment Institute echoes these findings via its 
“Stop Static.” campaign.  According to its website “So far, we have been unable to document any 
incidents that were sparked by a cellular telephone, In fact, many researchers have tried to ignite fuel 
vapors with a cell phone and failed.”2 
 
Fires ignited by static occur during container refilling as well as vehicle refilling.  
According to the same ATSB report, there is evidence that the condition most likely to lead to a spark 
discharge is filling an unearthed metal container or tank with fuel.  An example of this condition is 
filling a metal container on a plastic-lined bed of a pick-up truck.  In fact, of the twenty first-hand 
reports of fires involving the filling of portable fuel containers received by PEI between 1990 and 
1995, seventeen involved the container being placed in the bed of a pick-up truck. 
 
Fires during refueling have declined in recent years. 
According to an article in PEI Journal, over the past 10 years (the article was published in January 
2011), PEI has received 176 reports of fires/accidents attributable to static electricity, but only six 
since the beginning of 2007.  The article attributes this drop to four probable factors:  public awareness 
campaigns, warning signs at the dispenser (which was an amendment to NFPA’s Code for Motor Fuel 
Dispensing Facilities and Repair Garages and Chapter 22 and to the International Fire Code in 2003), 
vapor recovery at the pump, and onboard refueling vapor recovery3. 
 
 
 

                                                 
1 Static Fires at Retail Petrol Stations, Australian Transport Safety Bureau.  June 2005.  
http://www.esdjournal.com/static/Static_Fires.pdf.  Accessed January 10, 2011 
2 Petroleum Equipment Institute. 
http://www.pei.org/PublicationsResources/SafetyResources/StopStaticCampaign/tabid/121/Default.aspx.  Accessed 
January 10, 2011. 
3 “Why Are Vehicle Fires During Refueling Declining?”  PEI Journal, First Quarter 2011. Renkes, Sunderhaus. 



 

Fires at U.S. Service Stations, 4/11 6 NFPA Fire Analysis and Research, Quincy, MA 
 

Fires that started with the ignition of flammable liquids or gas were most common and caused 
more property damage and more injuries, on average. 
Twenty four percent of fires began when flammable liquids or gas specifically from an engine or 
burner was ignited (the most common type of flammable liquid or gas fire); these fires however, were 
responsible for 36% of the associated property losses.  In 28% of the vehicle fires at service stations, 
electrical wire or cable insulation was the item first ignited, these incidents were responsible for 19% 
of the property damage.  (See Table 11.) 
 
Gasoline was the most common type of material first ignited in vehicle fires. 
Twenty four percent of vehicle fires that occurred at service stations began when gasoline was ignited, 
these incidents caused nearly two thirds (62%) of civilian injuries.  Plastic was the type of material 
first ignited in 16% of fires, these fires caused 30% of the property damage. (See Table 12) 
 
The majority of vehicle fires at service station or gas station properties began in the engine area. 
The engine area, running gear, or wheel area was the area of origin for 74% of vehicle fires at these 
properties.  The passenger area of the vehicle was the area of origin for 6% of fires, and 4% of fires 
originated in the fuel tank or fuel line of the vehicle.  See Table 13 for more information. 
 
Unintentional fires and failures of equipment or heat sources caused the bulk of vehicle fires. 
Unintentional fires accounted for 49% of incidents, while failure of equipment or heat source was 
responsible for causing 44% of fires.  Only 1% of fires were intentionally set. See Table 14 for more 
information. 
 

Outside and Other Fires (excluding trash or rubbish fires) 
 
770 outside and other fires occurred at service stations per year between 2004 and 2008. 
These fires caused an average of three civilian injuries and $0.6 million of property damage per year.  
Deaths rounded to less than one per year.  A more detailed breakout of incident types is shown in 
Table C below. 

Table C. 
Outside and Other Fires in Service Stations  

2004-2008 Annual Averages 
 

Incident Type Fires Civilian Deaths Civilian Injuries 

Direct Property 
Damage 

(in Millions) 
         Natural vegetation Fire 320 (42%) 0 (0%) 0 (0%) $0.0 (1%) 

Brush, or brush and grass mixture 
fire 140 (19%) 0 (0%) 0 (0%) $0.0 (1%) 

Natural vegetation fire, other 100 (13%) 0 (0%) 0 (0%) $0.0 (0%) 
Grass fire 70 (9%) 0 (0%) 0 (0%) $0.0 (0%) 
Forest, woods or wildland fire 0 (1%) 0 (0%) 0 (0%) $0.0 (0%) 

         
Special outside fire 240 (31%) 0 (0%) 2 (63%) $0.4 (67%) 

Outside equipment fire 100 (13%) 0 (0%) 1 (16%) $0.3 (43%) 
Special outside fire, other 70 (9%) 0 (0%) 0 (5%) $0.0 (8%) 
Outside gas or vapor combustion 

explosion 60 (7%) 0 (0%) 1 (41%) $0.1 (15%) 
Outside storage fire 10 (2%) 0 (0%) 0 (0%) $0.0 (1%) 
Outside mailbox fire 0 (0%) 0 (0%) 0 (0%) $0.0 (0%) 
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Table C.  
Outside and Other Fires in Service Stations  

2004-2008 Annual Averages 
(Continued) 

 

Incident Type Fires Civilian Deaths Civilian Injuries 

Direct Property 
Damage 

(in Millions) 

         Other fire 200 (26%) 0 (100%) 1 (37%) $0.2 (32%) 

         Cultivated vegetation, crop fire 10 (1%) 0 (0%) 0 (0%) $0.0 (0%) 
Cultivated vegetation, crop fire, 

other 0 (1%) 0 (0%) 0 (0%) $0.0 (0%) 
Cultivated trees or nursery stock 

fire 0 (0%) 0 (0%) 0 (0%) $0.0 (0%) 

         Total 770 (100%) 0 (100%) 3 (100%) $0.6 (100%) 
 
Smoking materials were the most common heat source of outside fires at service stations. 
Smoking materials were the heat source in 21% of outside fires at service station properties.  Arcing 
was the heat source in 12% of incidents.  Unclassified hot or smoldering objects and hot ember or ash 
were the heat source in 10% of fires each (See Table 15). 
 
Gasoline was the type of material first ignited in nearly one third of outside and other fires at 
service stations. 
Thirty one percent of these fires were coded as having gasoline as the type of material first ignited in 
the blaze.  Wood chips, sawdust, or shavings where the item first ignited in 19% of fires.  Other 
natural products, and plastic were the type of material first ignited in 10% of the fires each (see Table 
16.) 
 
Abandoned or discarded materials or products were the leading factor contributing to outside 
fires at gas or service station properties. 
Twenty four percent of incidents listed abandoned or discarded materials or products as a factor 
contributing to the ignition of the fire, electrical failures or malfunctions were factors in 12%.  A 
collision, knock down, run over or turnover was coded as a factor 9% of the time, however, these 
incidents caused 56% of the direct property damage.  (See Table 17.)  
 
Among outside and other fires where equipment was involved, electrical distribution and 
lighting equipment was most common. 
Fifty-five percent of outside and other fires were coded as having no equipment involved in ignition.  
Twelve percent of fires involved some sort of electrical distribution or lighting equipment.  Incidents 
involving a pump accounted for 8% of fires.  See Table 18 for more information. 
 
More than two thirds of outside and other fires at service stations were caused unintentionally. 
Sixty eight percent of fire incidents were coded as unintentional, and 11% were caused by the failure 
of equipment or heat source.  Seven percent of fires were intentionally set.  See Table 19 for more 
information.  
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Outside Trash or Rubbish Fires 
 
600 outside trash or rubbish fires occurred at service stations per year between 2004 and 2008. 
These fires caused an average of $13,000 in property damage per year, on average.  No civilian deaths 
were reported, and less that one civilian injury was reported per year.  A more detailed breakout of 
incident types is shown in Table D below. 
 

Table D.   
Outside Trash or Rubbish Fires in Service Stations  

2004-2008 Annual Averages 
 

 

Incident Type Fires Civilian Injuries 

Direct Property 
Damage 

(in Thousands) 

       Dumpster or other outside trash 
receptacle fire 330 (55%) 0 (100%) $10 (77%) 

Outside rubbish, trash or waste 
fire 190 (32%) 0 (0%) $2 (15%) 

Outside rubbish fire, other 70 (12%) 0 (0%) $1 (8%) 
Garbage dump or sanitary landfill 

fire 0 (1%) 0 (0%) $0 (0%) 
Outside stationary 

compactor/compacted trash fire 0 (0%) 0 (0%) $0 (0%) 
Construction or demolition 

landfill fire 0 (0%) 0 (0%) $0 (0%) 

       Totals 600 (100%) 0 (100%) $13 (100%) 
 
 
Nearly one third of outside trash or rubbish fires at service stations were set intentionally. 
Sixty three percent of fires were unintentional, however 29% were intentionally set, a much higher 
proportion than structure, vehicle, or other outside fires.  (See Table 20.)  
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Additional Resources for Fire Safety in Service Stations 
 
  The primary NFPA code that addresses fire safety issues for service stations and motor fuel dispensing is 
NFPA 30A, Code for Motor Fuel Dispensing Facilities and Repair Garages.  NFPA 30A addresses the 
following: 
  -  storage of liquid motor fuels in tanks and containers 
  -  special sitting requirements for aboveground motor fuel storage tanks 
  -  the fuel dispensing system and its components 
  -  building construction requirements for motor fuel dispensing facilities and repair garages 
  -  electrical system area classification criteria for hazardous (classified) electrical equipment 
  -  operating requirements for motor fuel dispensing 
 
  In addition, NFPA 30A includes chapters that address marine fueling operations;  special requirements to be 
followed where alternative fuels are dispensed along with the more traditional gasoline and diesel fuels (e.g., 
compressed natural gas, liquefied natural gas, LP-gas, hydrogen);  and special considerations for small 
quantity fuel storage and dispensing at farms and isolated sites. 
 
  Numerous other NFPA codes and standards are referenced in NFPA 30A, the most important being: 
  -  NFPA 30 - Flammable and Combustible Liquids Code 
  -  NFPA 51B - Standard for Fire Prevention During Welding, Cutting, and Other Hot Work 
  -  NFPA 70® - National Electrical Code® 
  -  NFPA 385- Standard for Tank Vehicles for Flammable and Combustible Liquids 
 
  Also of interest are standards and recommended practices of other organizations. 
 
The Petroleum Equipment Institute publishes a number of recommended practices for the motor fuel retailing 
industry: 
  -  PEI/RP100 - Installation of Underground Liquid Storage Systems 
  -  PEI/RP200 - Installation of Aboveground Storage Systems for Motor Fuel Dispensing 
  -  PEI/RP300 - Installation and Testing of Vapor Recovery Systems at Vehicle Fueling Sites 
  -  PEI/RP400 - Testing Electrical Continuity of Fuel-Dispensing Hanging Hardware 
  -  PEI/RP500 - Inspection and Maintenance of Motor Fuel Dispensing Equipment 
  -  PEI/RP600 - Overfill Prevention for Shop-Fabricated Aboveground Tanks 
  -  PEI/RP700 - Design and Maintenance of Fluid-Distribution Systems at Vehicle Maintenance Facilities 
  -  PEI/RP800 - Installation of Bulk Storage Plants 
  -  PEI/RP900 - Inspection and Maintenance of UST Systems 
  -  PEI/RP1000 - Installation of Marina Fueling Systems 
 
  PEI also offers standardized checklists for daily equipment inspection, monthly and annual system 
inspection, and post-incident inspection. 
 
  The Underwriters Laboratories publishes a number of standards that are directly related to motor fuel 
dispensing system components.  The following are directly referenced in NFPA 30A: 
  -  UL 87 - Standard for Power-Operated Dispensing Devices for Petroleum Products 
  -  UL 842 - Standard for Valves for Flammable Fluids 
  -  UL 2080 - Standard for Fire Resistant Tanks for Flammable and Combustible Liquids 
  -  UL 2085 - Standard for Protected Aboveground Tanks for Flammable and Combustible Liquids 
  -  UL 2245 - Standard for Below-Grade Vaults for Flammable Liquid Storage Tanks 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=30A&order_src=C072&lid=C072
http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=30&order_src=C072&lid=C072
http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=51B&order_src=C072&lid=C072
http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=70&order_src=C072&lid=C072
http://www.nfpa.org/aboutthecodes/AboutTheCodes.asp?DocNum=385&order_src=C072&lid=C072
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP100/tabid/99/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP200/tabid/100/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP300/tabid/101/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP400/tabid/102/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP500/tabid/103/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP600/tabid/104/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP700/tabid/105/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP800/tabid/106/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP900/tabid/107/Default.aspx
http://www.pei.org/PublicationsResources/RecommendedPracticesExams/RP1000/tabid/847/Default.aspx
http://www.comm-2000.com/productdetails.aspx?sendingPageType=BigBrowser&CatalogID=Standards&ProductID=UL87_11_S_20011031%28ULStandards2%29
http://www.comm-2000.com/productdetails.aspx?sendingPageType=BigBrowser&CatalogID=Standards&ProductID=UL842_9_S_20070419%28ULStandards2%29
http://www.comm-2000.com/productdetails.aspx?sendingPageType=BigBrowser&CatalogID=Standards&ProductID=UL2080_1_S_20000314%28ULStandards2%29
http://www.comm-2000.com/productdetails.aspx?sendingPageType=BigBrowser&CatalogID=Standards&ProductID=UL2085_2_S_19971230%28ULStandards2%29
http://www.comm-2000.com/productdetails.aspx?sendingPageType=BigBrowser&CatalogID=Standards&ProductID=UL2245_2_S_20061228%28ULStandards2%29
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Table 1. 
Fires in Service or Gas Station Properties, by Year 

1980-2008 
 

Year Fires Civilian Injuries 

Direct Property Damage 
(in Millions) 

As Reported In 2008 Dollars 
     

1980 7,860 119 $12 $31 

1981 7,090 81 $9 $22 

1982 6,620 126 $10 $23 

1983 5,940 114 $11 $24 

1984 5,620 119 $8 $16 

1985 6,540 120 $12 $23 

1986 6,720 145 $9 $17 

1987 6,870 80 $10 $19 

1988 7,040 109 $17 $31 

1989 6,930 107 $13 $23 

1990 6,690 68 $17 $28 

1991 6,790 68 $17 $27 

1992 6,660 65 $20 $30 

1993 6,800 67 $15 $22 

1994 7,410 71 $14 $20 

1995 7,500 62 $18 $25 

1996 7,350 68 $15 $21 

1997 7,630 82 $24 $32 

1998 7,100 68 $19 $25 

1999 8,600 190 $10 $14 

2000 8,290 41 $18 $23 

2001 7,860 107 $31 $38 

2002 6,960 94 $37 $44 

2003 5,890 58 $28 $32 

2004 5,700 82 $17 $20 

2005 5,310 48 $19 $21 

2006 4,890 49 $15 $16 

2007 4,910 38 $23 $24 
2008 4,280 25 $28 $28 

 
NFIRS 5.0 was first introduced in 1999, although participation was low.  Estimates for 1999-2001 are considered 
particularly unstable and should be used with caution.    
Note:  NFPA estimates that a total of 130 civilian fire deaths were reported in these fires over a 29-year period.  Due 
to the small number, annual estimates of civilian deaths are highly unstable and are therefore not shown.   
Inflation adjustments were based on the consumer price index found in the U.S. Census Bureau’s Statistical Abstract 
of the United States:  2010, “Table 708, Purchasing Power of the Dollar.” 
 
Source:  NFIRS and NFPA survey.   
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Table 2. 
Fires in Service or Gas Station Properties, by Incident Type and Year 

1980-2008  
 
 

Year Structure Fires Vehicle Fires 
Outside and Other 

Fires 
    

1980 1,910 1,940 4,010 

1981 1,660 1,990 3,450 

1982 1,550 1,960 3,110 

1983 1,320 1,890 2,740 

1984 1,170 2,000 2,460 

1985 1,420 2,510 2,600 

1986 1,150 2,840 2,740 

1987 1,000 3,280 2,590 

1988 940 3,460 2,650 

1989 840 3,660 2,430 

1990 1,000 3,510 2,180 

1991 1,140 3,560 2,090 

1992 1,200 3,630 1,830 

1993 940 4,100 1,760 

1994 1,010 4,420 1,990 

1995 870 4,650 1,980 

1996 1,030 4,560 1,760 

1997 820 4,930 1,880 

1998 810 4,540 1,750 

1999 810 5,170 2,620 

2000 900 5,540 1,850 

2001 860 4,800 2,200 

2002 680 4,330 1,950 

2003 630 3,690 1,580 

2004 640 3,580 1,470 

2005 630 3,350 1,340 

2006 550 3,010 1,330 

2007 590 2,820 1,500 

2008 580 2,510 1,200 
 
 
Source:  NFIRS 5.0 and NFPA survey. 
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Table 3. 
Structure Fires in Service or Gas Station Properties, by Item First Ignited 

2004-2008 Annual Averages 
 
 

Item First Ignited Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Flammable and combustible 

liquids and gases, piping and 
filter 130 (22%) 10 (66%) $3.5 (29%) 
Non-confined fire 60 (11%) 10 (66%) $3.4 (29%) 
Confined fire 70 (12%) 0 (0%) $0.0 (0%) 

Rubbish, trash, or waste 110 (18%) 2 (10%) $0.8 (7%) 
Non-confined fire 20 (3%) 0 (3%) $0.8 (7%) 
Confined fire 90 (15%) 1 (7%) $0.0 (0%) 

Electrical wire or cable 
insulation 80 (13%) 0 (3%) $1.6 (13%) 
Non-confined fire 70 (12%) 0 (3%) $1.6 (13%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Unclassified item first ignited  50 (8%) 0 (0%) $0.9 (8%) 
Non-confined fire 20 (4%) 0 (0%) $0.9 (8%) 
Confined fire 20 (4%) 0 (0%) $0.0 (0%) 

Structural member or framing 20 (4%) 1 (6%) $0.9 (7%) 
Non-confined fire 20 (4%) 1 (6%) $0.9 (7%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Box, carton, bag, basket or 
barrel 20 (3%) 0 (0%) $0.7 (6%) 
Non-confined fire 10 (2%) 0 (0%) $0.7 (6%) 
Confined fire 10 (1%) 0 (0%) $0.0 (0%) 

Exterior wall covering or finish 20 (3%) 0 (0%) $0.1 (1%) 
Non-confined fire 20 (3%) 0 (0%) $0.1 (1%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Multiple items first ignited 10 (2%) 0 (3%) $0.8 (7%) 
Non-confined fire 10 (2%) 0 (3%) $0.8 (7%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Exterior roof covering or finish 10 (2%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (2%) 0 (0%) $0.1 (1%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Magazine, newspaper, writing 
paper 10 (2%) 0 (3%) $0.1 (1%) 
Non-confined fire 10 (2%) 0 (3%) $0.1 (1%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Interior ceiling cover or finish 10 (2%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (2%) 0 (0%) $0.1 (1%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.   
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Table 3. 

Structure Fires in Service or Gas Station Properties, by Item First Ignited 
2004-2008 Annual Averages (continued) 

 
 

Item First Ignited Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Interior wall covering. 

excluding drapes 10 (2%) 0 (0%) $0.3 (2%) 
Non-confined fire 10 (2%) 0 (0%) $0.3 (2%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

       
Other known item first ignited 110 (19%) 1 (9%) $2.2 (18%) 

Non-confined fire 100 (17%) 1 (9%) $2.1 (18%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

       
Total 600 (100%) 15 (100%) $11.9 (100%) 

Non-confined fire 380 (64%) 14 (93%) $11.9 (100%) 
Confined fire 220 (36%) 1 (7%) $0.0 (0%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.    
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Table 4. 
Structure Fires in Service or Gas Station Properties, by Area of Origin 

2004-2008 Annual Averages 
  

Area of Origin Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Unclassified outside area 50 (9%) 2 (16%) $0.4 (3%) 

Non-confined fire 10 (2%) 2 (16%) $0.4 (3%) 
Confined fire 40 (7%) 0 (0%) $0.0 (0%) 

Kitchen or cooking area 50 (8%) 0 (2%) $0.3 (3%) 
Non-confined fire 10 (2%) 0 (2%) $0.3 (3%) 
Confined fire 40 (6%) 0 (0%) $0.0 (0%) 

Lavatory, bathroom, locker 
room or check room 50 (8%) 1 (5%) $0.3 (3%) 
Non-confined fire 30 (6%) 1 (5%) $0.3 (3%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Unclassified area of origin 40 (6%) 0 (0%) $1.6 (14%) 
Non-confined fire 10 (2%) 0 (0%) $1.6 (14%) 
Confined fire 30 (4%) 0 (0%) $0.0 (0%) 

Trash or rubbish chute, area or 
container 40 (6%) 1 (9%) $0.0 (0%) 
Non-confined fire 0 (0%) 0 (2%) $0.0 (0%) 
Confined fire 30 (6%) 1 (7%) $0.0 (0%) 

Unclassified equipment or 
service area 30 (5%) 0 (2%) $0.6 (5%) 
Non-confined fire 20 (4%) 0 (2%) $0.6 (5%) 
Confined fire 10 (1%) 0 (0%) $0.0 (0%) 

 Maintenance  or  paint shop or 
area 30 (4%) 4 (26%) $1.0 (8%) 
Non-confined fire 20 (4%) 4 (26%) $1.0 (8%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Office 20 (4%) 1 (5%) $0.8 (7%) 
Non-confined fire 20 (3%) 1 (5%) $0.8 (7%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Exterior roof surface 20 (3%) 0 (0%) $0.3 (3%) 
Non-confined fire 20 (3%) 0 (0%) $0.3 (3%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Exterior wall surface 20 (3%) 0 (0%) $0.0 (0%) 
Non-confined fire 20 (3%) 0 (0%) $0.0 (0%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Storage room, area, tank, or bin 20 (3%) 0 (2%) $0.9 (8%) 
Non-confined fire 20 (3%) 0 (2%) $0.9 (8%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

  
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.   
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Table 4. 
Structure Fires in Service or Gas Station Properties, by Area of Origin 

2004-2008 Annual Averages (Continued) 
  

Area of Origin Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Unclassified storage area 20 (3%) 0 (0%) $0.7 (6%) 

Non-confined fire 10 (2%) 0 (0%) $0.7 (6%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Awning 10 (2%) 0 (2%) $0.0 (0%) 
Non-confined fire 10 (2%) 0 (2%) $0.0 (0%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Heating  equipment room  10 (2%) 0 (2%) $0.0 (0%) 
Non-confined fire 0 (1%) 0 (2%) $0.0 (0%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Garage or vehicle storage area 10 (2%) 0 (3%) $0.8 (7%) 
Non-confined fire 10 (2%) 0 (3%) $0.8 (7%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

On or near highway, public way 
or street 10 (2%) 0 (0%) $0.0 (0%) 

Non-confined fire 0 (1%) 0 (0%) $0.0 (0%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Unclassified service facility 10 (2%) 0 (3%) $0.4 (3%) 
Non-confined fire 10 (2%) 0 (3%) $0.4 (3%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Storage of supplies or tools or 
dead storage 10 (2%) 0 (0%) $0.3 (2%) 

Non-confined fire 10 (2%) 0 (0%) $0.3 (2%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Sales or showroom area 10 (2%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (2%) 0 (0%) $0.1 (1%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Ceiling/floor assembly or 
concealed space 10 (2%) 0 (0%) $0.3 (2%) 

Non-confined fire 10 (1%) 0 (0%) $0.3 (2%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Engine area, running gear or 
wheel area vehicle 10 (2%) 0 (0%) $0.1 (1%) 

Non-confined fire 10 (2%) 0 (0%) $0.1 (1%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Attic or ceiling/roof assembly or 
concealed space 10 (2%) 0 (2%) $0.6 (5%) 

Non-confined fire 10 (2%) 0 (2%) $0.6 (5%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

  
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.   
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Table 4. 
Structure Fires in Service or Gas Station Properties, by Area of Origin 

2004-2008 Annual Averages (Continued) 
 
 

Area of Origin Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Wall assembly or concealed 

space 10 (2%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (1%) 0 (0%) $0.1 (1%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

       
Other known area of origin 100 (17%) 3 (20%) $2.2 (19%) 

Non-confined fire 80 (13%) 3 (20%) $2.2 (19%) 
Confined fire 30 (4%) 0 (0%) $0.0 (0%) 

       
Total 600 (100%) 15 (100%) $11.9 (100%) 

Non-confined fire 380 (64%) 14 (93%) $11.9 (100%) 
Confined fire 220 (36%) 1 (7%) $0.0 (0%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.    
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Table 5. 
Structure Fires in Service or Gas Station Properties, by Equipment Involved in Ignition 

2004-2008 Annual Averages 
 

Equipment Involved Fires 
Civilian 
Injuries 

Direct Property Damage 
(in Millions) 

       
Contained trash or rubbish fire 120 (19%) 1 (5%) $0.0 (0%) 
No equipment involved 110 (18%) 7 (45%) $3.0 (25%) 
Heating equipment 90 (15%) 0 (0%) $0.2 (2%) 

Confined fuel burner or boiler fire 40 (7%) 0 (0%) $0.0 (0%) 
Fixed or portable space heater 20 (4%) 0 (0%) $0.2 (2%) 
Water heater 10 (1%) 0 (0%) $0.0 (0%) 
Confined chimney or flue fire 10 (1%) 0 (0%) $0.0 (0%) 
Central heating equipment 10 (1%) 0 (0%) $0.0 (0%) 
Other heating equipment in non-confined 

fire 0 (0%) 0 (0%) $0.0 (0%) 
Electrical distribution and lighting 

equipment 70 (13%) 1 (9%) $0.2 (2%) 
Lamp, bulb or lighting 50 (8%) 0 (0%) $0.0 (0%) 
Wiring and related equipment 30 (4%) 0 (0%) $0.1 (1%) 
Other electrical distribution and lighting 

equipment in non-confined fire 0 (1%) 1 (9%) $0.0 (0%) 
Cooking equipment 60 (11%) 0 (2%) $1.6 (14%) 
Confined cooking fire 50 (8%) 0 (2%) $0.0 (0%) 
Portable cooking or warming equipment 0 (1%) 0 (0%) $0.0 (0%) 
Other cooking equipment in non-confined 

fire 10 (1%) 0 (0%) $1.6 (14%) 
Shop tools and industrial equipment 50 (8%) 4 (28%) $2.6 (22%) 

Torch, burner or soldering iron 20 (4%) 2 (10%) $1.7 (15%) 
Pump 10 (1%) 2 (10%) $0.0 (0%) 
Air compressor 0 (1%) 1 (9%) $0.4 (3%) 
Power sander, grinder, buffer, polisher 0 (1%) 0 (0%) $0.0 (0%) 
Motor - separate 0 (1%) 0 (0%) $0.0 (0%) 
Other shop tools and industrial equipment 10 (1%) 0 (0%) $0.4 (3%) 

Fan 40 (7%) 0 (0%) $0.2 (2%) 
Clothes dryer 10 (2%) 2 (10%) $0.1 (1%) 
Unclassified equipment involved in ignition 10 (2%) 0 (0%) $1.3 (11%) 
Refrigerator, refrigerator/freezer 10 (2%) 0 (0%) $0.1 (1%) 
Air conditioner 0 (1%) 0 (0%) $0.0 (0%) 
Vending machine 0 (1%) 0 (0%) $0.2 (1%) 
       
Other known equipment in non-confined 

fires 10 (2%) 0 (0%) $2.4 (20%) 
Other confined fires defined by incident 

type 0 (1%) 0 (0%) $0.0 (0%) 
       
Total 600 (100%) 15 (100%) $11.9 (100%) 
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Table 5. 
Structure Fires in Service or Gas Station Properties, by Equipment Involved in Ignition 

2004-2008 Annual Averages 
(Continued) 

 
 
The estimates for equipment involved in ignition did not break out the confined fires further.   
 

Note:  Non-confined fires in which the equipment involved in ignition was unknown or not reported have been allocated 
proportionally among fires with known equipment involved.  Fires in which the equipment involved in ignition was entered 
as none but the heat source indicated equipment involvement or the heat source was unknown were also treated as 
unknown and allocated proportionally among fires with known equipment involved.  Non-confined fires in which the 
equipment was partially unclassified (i.e., unclassified kitchen or cooking equipment, unclassified heating, cooling or air 
condition equipment, etc.) were allocated proportionally among fires that grouping (kitchen or cooking equipment; heating, 
cooling or air conditioning equipment, etc.).  Sums may not equal totals due to rounding errors.   

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.   
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Table 6.  
Structure Fires in Service or Gas Station Properties, by Factor Contributing to Ignition 

2004-2008 Annual Averages 
 

Factor Contributing to 
Ignition Fires Civilian Injuries 

Direct Property 
Damage (in Millions) 

       
Electrical failure or malfunction 150 (25%) 2 (11%) $3.9 (33%) 

Non-confined fire 140 (23%) 2 (11%) $3.9 (33%) 
Confined fire 20 (3%) 0 (0%) $0.0 (0%) 

Abandoned or discarded 
materials or products 90 (15%) 1 (3%) $1.0 (8%) 
Non-confined fire 30 (4%) 1 (3%) $1.0 (8%) 
Confined fire 60 (11%) 0 (0%) $0.0 (0%) 

Mechanical failure or 
malfunction 70 (12%) 1 (7%) $1.1 (9%) 
Non-confined fire 50 (8%) 1 (7%) $1.1 (9%) 
Confined fire 20 (4%) 0 (0%) $0.0 (0%) 

Heat source too close to 
combustibles. 50 (8%) 3 (17%) $2.2 (19%) 
Non-confined fire 30 (6%) 3 (17%) $2.2 (19%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Unclassified misuse of material 
or product, other 40 (6%) 1 (3%) $0.3 (2%) 
Non-confined fire 20 (3%) 1 (3%) $0.3 (2%) 
Confined fire 20 (4%) 0 (0%) $0.0 (0%) 

Unclassified factor contributed 
to ignition 40 (6%) 1 (8%) $0.6 (5%) 
Non-confined fire 20 (3%) 1 (8%) $0.6 (5%) 
Confined fire 20 (3%) 0 (0%) $0.0 (0%) 

Exposure fire 30 (5%) 0 (0%) $0.3 (2%) 
Non-confined fire 30 (5%) 0 (0%) $0.3 (2%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

Failure to clean 20 (4%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (1%) 0 (0%) $0.1 (1%) 
Confined fire 20 (3%) 0 (0%) $0.0 (0%) 

Flammable liquid or gas spilled 20 (3%) 1 (7%) $1.1 (10%) 
Non-confined fire 10 (2%) 1 (7%) $1.1 (10%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Improper container or storage 10 (2%) 2 (10%) $0.5 (5%) 
Non-confined fire 10 (1%) 2 (10%) $0.5 (5%) 
Confined fire 0 (1%) 0 (0%) $0.0 (0%) 

Cutting, welding too close to 
combustible 10 (2%) 1 (4%) $1.6 (14%) 
Non-confined fire 10 (2%) 1 (4%) $1.6 (14%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

 
Note:  Sums may not equal totals due to rounding errors.  Confined structure fires (NFIRS incident type 113-118) were 
analyzed separately from non-confined structure fires (incident type 110-129, except 113-118).  See Appendix A for 
details. 
 
Source:  NFIRS 5.0 and NFPA survey.  
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Table 6. 

Structure Fires in Service or Gas Station Properties, by Factor Contributing to Ignition 
2004-2008 Annual Averages (Continued) 

 
 

Factor Contributing to 
Ignition Fires Civilian Injuries 

Direct Property 
Damage (in Millions) 

       
Equipment unattended 10 (2%) 0 (0%) $0.0 (0%) 

Non-confined fire 0 (1%) 0 (0%) $0.0 (0%) 
Confined fire 10 (1%) 0 (0%) $0.0 (0%) 

Outside/open fire for debris or 
waste disposal 10 (2%) 0 (0%) $0.0 (0%) 

Non-confined fire 0 (0%) 0 (0%) $0.0 (0%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Playing with heat source 10 (2%) 1 (3%) $0.0 (0%) 
Non-confined fire 0 (0%) 1 (3%) $0.0 (0%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Design deficiency 10 (2%) 0 (0%) $0.1 (1%) 
Non-confined fire 0 (0%) 0 (0%) $0.1 (1%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Collision, knock down, run 
over, turn over 10 (2%) 0 (0%) $1.2 (10%) 

Non-confined fire 10 (2%) 0 (0%) $1.2 (10%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

       
Other factors contributing to 

non-confined fires 30 (6%) 5 (30%) $0.8 (7%) 
Other factors contributing to 

confined fires 10 (2%) 0 (0%) $0.0 (0%) 
       
Total Factors*  620 (104%) 16 (103%) $14.9 (125%) 

Non-confined fire 400 (67%) 16 (103%) $14.9 (125%) 
Confined fire 220 (37%) 0 (0%) $0.0 (0%) 

       
Total Fires 600 (100%) 15 (100%) $11.9 (100%) 

Non-confined fire 380 (64%) 14 (93%) $11.9 (100%) 
Confined fire 220 (36%) 1 (7%) $0.0 (0%) 

       
 

Note:  Sums may not equal totals due to rounding errors.  Confined structure fires (NFIRS incident type 113-118) were 
analyzed separately from non-confined structure fires (incident type 110-129, except 113-118).  See Appendix A for 
details. 
*More than one factor can be reported per fire 
 
Source:  NFIRS 5.0 and NFPA survey.  
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Table 7. 
Structure Fires in Service or Gas Station Properties, by Heat Source 

2004-2008 Annual Averages  
 

 

Heat Source Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Arcing 100 (16%) 2 (13%) $2.2 (18%) 

Non-confined fire 90 (15%) 2 (13%) $2.2 (18%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Unclassified heat from powered 
equipment 80 (13%) 1 (9%) $1.2 (10%) 
Non-confined fire 60 (10%) 1 (9%) $1.2 (10%) 
Confined fire 20 (3%) 0 (0%) $0.0 (0%) 

Smoking materials 60 (10%) 2 (11%) $0.2 (2%) 
Non-confined fire 20 (3%) 1 (4%) $0.2 (2%) 
Confined fire 40 (7%) 1 (7%) $0.0 (0%) 

Spark, ember or flame from 
operating equipment 60 (10%) 6 (38%) $2.0 (17%) 
Non-confined fire 40 (7%) 6 (38%) $2.0 (17%) 
Confined fire 20 (4%) 0 (0%) $0.0 (0%) 

Radiated or conducted heat from 
operating equipment 60 (10%) 1 (4%) $0.6 (5%) 
Non-confined fire 30 (5%) 1 (4%) $0.6 (5%) 
Confined fire 30 (4%) 0 (0%) $0.0 (0%) 

Unclassified heat source 50 (9%) 0 (0%) $1.5 (13%) 
Non-confined fire 30 (5%) 0 (0%) $1.5 (13%) 
Confined fire 30 (4%) 0 (0%) $0.0 (0%) 

Hot ember or ash 40 (6%) 0 (0%) $0.2 (2%) 
Non-confined fire 10 (2%) 0 (0%) $0.2 (2%) 
Confined fire 20 (4%) 0 (0%) $0.0 (0%) 

Unclassified hot or smoldering 
object 40 (6%) 1 (4%) $0.7 (6%) 
Non-confined fire 20 (3%) 1 (4%) $0.7 (6%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Cigarette lighter 20 (4%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (2%) 0 (0%) $0.1 (1%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Match 20 (3%) 0 (0%) $0.1 (1%) 
Non-confined fire 10 (1%) 0 (0%) $0.1 (1%) 
Confined fire 10 (2%) 0 (0%) $0.0 (0%) 

Backfire from internal 
combustion engine 10 (2%) 0 (0%) $0.4 (4%) 
Non-confined fire 0 (1%) 0 (0%) $0.4 (4%) 
Confined fire 10 (1%) 0 (0%) $0.0 (0%) 

 
 

Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.   
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Table 7. 
Structure Fires in Service or Gas Station Properties, by Heat Source 

2004-2008 Annual Averages  
 

 

Heat Source Fires Civilian Injuries 
Direct Property 

Damage (in Millions) 
       
Heat or spark from friction 10 (2%) 1 (4%) $0.3 (2%) 

Non-confined fire 10 (2%) 1 (4%) $0.3 (2%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

       
Other known heat sources in 

non-confined fire 50 (8%) 3 (17%) $2.5 (21%) 
Other known heat sources in 

confined fire 10 (1%) 0 (0%) $0.0 (0%) 
       
Total 600 (100%) 15 (100%) $11.9 (100%) 

Non-confined fire 380 (64%) 14 (93%) $11.9 (100%) 
Confined fire 220 (36%) 1 (7%) $0.0 (0%) 

 
 

Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.   
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Table 8. 
Structure Fires in Service or Gas Station Properties, by Cause of Ignition 

2004-2008 Annual Averages 
 

Cause of Ignition Fires 
Civilian 
Injuries 

Direct Property Damage 
(in Millions) 

       
Unintentional 290 (49%) 11 (73%) $7.9 (66%) 

Non-confined fire 170 (29%) 11 (73%) $7.9 (66%) 
Confined fire 120 (19%) 0 (0%) $0.0 (0%) 

Failure of equipment or heat source 180 (30%) 2 (12%) $1.8 (15%) 
Non-confined fire 130 (22%) 2 (12%) $1.8 (15%) 
Confined fire 40 (7%) 0 (0%) $0.0 (0%) 

Intentional 70 (12%) 1 (8%) $1.6 (13%) 
Non-confined fire 30 (6%) 1 (8%) $1.6 (13%) 
Confined fire 40 (6%) 0 (0%) $0.0 (0%) 

Unclassified cause 50 (9%) 0 (0%) $0.6 (5%) 
Non-confined fire 30 (6%) 0 (0%) $0.6 (5%) 
Confined fire 20 (3%) 0 (0%) $0.0 (0%) 

Act of nature 0 (1%) 0 (0%) $0.0 (0%) 
Non-confined fire 0 (1%) 0 (0%) $0.0 (0%) 
Confined fire 0 (0%) 0 (0%) $0.0 (0%) 

       
Total 600 (100%) 14 (93%) $11.9 (100%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.  
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Table 9. 
Vehicle Fires at Service or Gas Station Properties, by Factor Contributing to Ignition 

2004-2008 Annual Averages 
 

Factor Contributing to Ignition Fires Civilian Injuries 

Direct  
Property Damage 

(in Millions) 
       
Mechanical failure or malfunction 1,630  (53%) 7 (26%) $3.3 (43%) 
Electrical failure or malfunction 730  (24%) 2 (8%) $1.5 (19%) 
Unclassified factor contributed to ignition 130  (4%) 3 (9%) $0.3 (4%) 
Flammable liquid or gas spilled 110  (4%) 2 (8%) $0.6 (8%) 
Heat source too close to combustibles 80  (3%) 2 (6%) $0.1 (2%) 
Improper fueling technique 80  (3%) 5 (17%) $0.2 (2%) 
Unclassified misuse of material or product 60  (2%) 3 (9%) $0.1 (1%) 
Exposure fire 50  (2%) 1 (4%) $1.3 (17%) 
Unclassified operational deficiency 50  (2%) 1 (2%) $0.1 (1%) 
       
Other known factor contributing to ignition 250  (8%) 7 (22%) $0.7 (8%) 
       
Total Fires 3,050  (100%) 29 (100%) $7.8 (100%) 
       
Total Factors* 3,170  (104%) 32 (111%) $8.2 (105%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.  
*More than one factor can be reported per fire 
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Table 10. 
Vehicle Fires at Service or Gas Station Properties, by Heat Source 

2004-2008 Annual Averages 
 

Heat Source Fires Civilian Injuries 

Direct 
Property Damage 

(in Millions) 
       
Unclassified heat from powered equipment 690  (23%) 3 (9%) $1.3 (16%) 
Radiated or conducted heat from operating 

equipment 630  (21%) 1 (4%) $1.5 (19%) 
Arcing 540  (18%) 3 (11%) $1.2 (15%) 
Spark, ember or flame from operating 

equipment 250  (8%) 9 (30%) $0.5 (6%) 
Unclassified heat source 230  (8%) 1 (2%) $0.4 (5%) 
Unclassified hot or smoldering object 200  (7%) 1 (3%) $1.3 (17%) 
Heat or spark from friction 150  (5%) 1 (4%) $0.3 (4%) 
Backfire from internal combustion engine 100  (3%) 2 (6%) $0.1 (2%) 
Unclassified static discharge  90  (3%) 4 (15%) $0.1 (2%) 
       
Other heat source 180  (6%) 5 (16%) $1.2 (15%) 
       
Total 3,050  (100%) 29 (100%) $7.8 (100%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.  
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Table 11. 
Vehicle Fires at Service or Gas Station Properties, by Item First Ignited 

2004-2008 Annual Averages 
 

Item First Ignited Fires Civilian Injuries 

Direct 
Property Damage 

(in Millions) 
       
Flammable liquid or gas 1,200  (39%) 24 (83%) $4.3 (55%) 

Flammable liquid/gas (fuel) in or escaping 
from combustion engines. 740  (24%) 7 (23%) $2.8 (36%) 

Flammable liquid/gas, uncontained. 
Includes accelerants 140  (5%) 6 (20%) $0.3 (4%) 

Flammable liquid/gas in or escaping from 
container or pipe.  Excludes engines, 
burners, and their fuel systems 140  (5%) 9 (29%) $0.7 (9%) 

Flammable liquid/gas in or escaping from 
final container or pipe before engine or 
burner.  Includes piping between the 
engine and the burner 80  (3%) 2 (8%) $0.4 (5%) 

Liquids, piping, filters, other 70  (2%) 1 (2%) $0.0 (0%) 
Other flammable liquid or gas 30  (1%) 1 (2%) $0.1 (1%) 

       
Electrical wire or cable insulation 850  (28%) 1 (3%) $1.5 (19%) 
Unclassified item first ignited 450  (15%) 1 (3%) $1.0 (12%) 
Multiple items first ignited 110  (4%) 0 (0%) $0.4 (5%) 
Tire 110  (4%) 1 (2%) $0.3 (4%) 
Upholstered furniture or vehicle seat 60  (2%) 1 (2%) $0.1 (2%) 
       
Other item first ignited 260  (8%) 2 (5%) $0.2 (3%) 
       
Total 3,050  (100%) 29 (100%) $7.8 (100%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.  
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Table 12. 
Vehicle Fires at Service or Gas Station Properties, by Type of Material First Ignited 

2004-2008 Annual Averages 
 

Type of Material First Ignited Fires Civilian Injuries 

Direct 
Property Damage 

(in Millions) 
       
Gasoline 750 (24%) 18 (62%) $2.0 (25%) 
Plastic 500 (16%) 1 (4%) $2.3 (30%) 
Unclassified type of material first ignited 270 (9%) 0 (1%) $0.7 (8%) 
Unclassified flammable or combustible 

liquid 240 (8%) 1 (4%) $0.4 (5%) 
Multiple types of material 180 (6%) 2 (5%) $0.5 (6%) 
Flammable gas, other 170 (6%) 1 (3%) $0.4 (5%) 
Cooking oil, transformer or lubricating oil 160 (5%) 0 (0%) $0.1 (2%) 
Rubber, excluding synthetic rubbers 100 (3%) 0 (0%) $0.1 (2%) 
Fabric, fiber, cotton, blends, rayon, wool 70 (2%) 1 (2%) $0.1 (2%) 
Material compounded with oil, other 60 (2%) 0 (0%) $0.1 (1%) 
       
Other known type of material first ignited 170 (6%) 4 (13%) $0.5 (6%) 
       
Not required 380 (12%) 1 (4%) $0.6 (8%) 
       
Total 3,050  (100%) 29 (100%) $7.8 (100%) 

 
Note:  Sums may not equal totals due to rounding errors.   
Source:  NFIRS 5.0 and NFPA survey.  
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Table 13. 
Vehicle Fires at Service or Gas Station Properties, by Area of Origin 

2004-2008 Annual Averages 
 
 

Area of Origin Fires Civilian Injuries 

Direct 
Property Damage 

(in Millions) 
       

Engine area, running gear or wheel 
area vehicle 2,250  (74%) 8 (29%) $5.0 (64%) 

Passenger area of vehicle 190  (6%) 4 (13%) $0.8 (10%) 
Unclassified vehicle area 170  (6%) 3 (10%) $0.9 (11%) 
Fuel tank or fuel line of vehicle 110  (4%) 7 (22%) $0.3 (4%) 
Cargo or trunk area of vehicle 100  (3%) 3 (12%) $0.3 (4%) 
Exterior surface of vehicle 80  (3%) 1 (5%) $0.3 (4%) 
Unclassified area of origin 50  (2%) 0 (0%) $0.0 (1%) 
       
Other area of origin 100  (3%) 3 (9%) $0.2 (3%) 
       
Total 3,050  (100%) 29 (100%) $7.8 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Table 14. 
Vehicle Fires at Service or Gas Station Properties, by Cause of Ignition 

2004-2008 Annual Averages 
 
 

Cause of Ignition Fires Civilian Injuries 

Direct  
Property Damage 

(in Millions) 
       

Unintentional 1,500  (49%) 19 (65%) $3.3 (42%) 
Failure of equipment or heat source 1,330  (44%) 7 (22%) $2.5 (32%) 
Unclassified cause 160  (5%) 2 (5%) $1.8 (24%) 
Intentional 40  (1%) 1 (4%) $0.2 (2%) 
Act of nature 20  (1%) 1 (4%) $0.0 (0%) 
       
Total 3,050  (100%) 29 (100%) $7.8 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Table 15. 
Outside and Other Fires (Excluding Outside Rubbish Fires) at Service or Gas Station Properties 

by Heat Source 
2004-2008 Annual Averages 

 
 

Heat Source Fires Civilian Injuries 

Direct 
Property Damage 

(in Thousands) 
       

Smoking materials 160 (21%) 0 (9%) $9 (1%) 
Arcing 90 (12%) 1 (31%) $70 (12%) 
Unclassified hot or smoldering object 70 (10%) 0 (0%) $6 (1%) 
Hot ember or ash 70 (10%) 0 (0%) $0 (0%) 
Unclassified heat source 60 (7%) 0 (0%) $66 (11%) 
Spark, ember or flame from 

operating equipment 50 (7%) 0 (12%) $214 (36%) 
Unclassified heat from powered 

equipment 50 (7%) 0 (13%) $26 (4%) 
Unclassified static discharge 40 (5%) 0 (8%) $28 (5%) 
Heat or spark from friction 30 (4%) 0 (0%) $59 (10%) 
Radiated, conducted heat from 

operating equipment 30 (4%) 0 (0%) $49 (8%) 
Cigarette lighter 20 (3%) 0 (13%) $6 (1%) 
Lightning 10 (2%) 0 (0%) $9 (2%) 
       
Other known heat source 70 (9%) 0 (13%) $47 (8%) 
       
Total 770 (100%) 3 (100%) $589 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Table 16. 
Outside and Other Fires (Excluding Outside Rubbish Fires) at Service or Gas Station Properties 

by Type of Material First Ignited 
2004-2008 Annual Averages 

 
 

Type of Material First Ignited Fires Civilian Injuries 

Direct 
Property Damage 

(in Thousands) 
       

Gasoline 240 (31%) 2 (61%) $363 (62%) 
Wood chips, sawdust, shavings 140 (19%) 0 (0%) $0 (0%) 
Natural product, other 80 (10%) 0 (0%) $4 (1%) 
Plastic 70 (10%) 0 (9%) $10 (2%) 
Type of material first ignited, other 50 (7%) 0 (10%) $94 (16%) 
Flammable gas, other 40 (5%) 0 (10%) $34 (6%) 
Wood pulp 20 (2%) 0 (0%) $0 (0%) 
Multiple types of material 10 (2%) 0 (0%) $17 (3%) 
Fabric, fiber, cotton, blends, rayon, 

wool 10 (2%) 0 (11%) $1 (0%) 
       
Other known type of material 100 (13%) 0 (0%) $65 (11%) 
       
Total 770 (100%) 3 (100%) $589 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Table 17. 
Outside and Other Fires (Excluding Outside Rubbish Fires) at Service or Gas Station Properties 

by Factor Contributing to Ignition 
2004-2008 Annual Averages 

 
 

Factor Contributing to Ignition Fires Civilian Injuries 

Direct 
Property Damage  

(in Thousands) 
       

Abandoned or discarded material or 
product 180 (24%) 0 (0%) $8 (1%) 

Electrical failure or malfunction 90 (12%) 1 (25%) $25 (4%) 
Collision, knock down, run over or 

turn over 70 (9%) 0 (0%) $331 (56%) 
Other factor contributed to ignition 70 (9%) 0 (11%) $75 (13%) 
Mechanical failure or malfunction 50 (7%) 0 (0%) $25 (4%) 
Natural condition, other 40 (6%) 0 (0%) $13 (2%) 
Improper fueling technique 40 (5%) 0 (11%) $41 (7%) 
Unclassified misuse of material or 

product 40 (5%) 0 (0%) $13 (2%) 
Flammable liquid or gas spilled 30 (4%) 0 (14%) $85 (14%) 
Heat source too close to 

combustibles 20 (3%) 1 (28%) $1 (0%) 
Exposure fire 20 (3%) 0 (0%) $44 (8%) 
Storm 20 (2%) 0 (0%) $13 (2%) 
Playing with heat source 20 (2%) 0 (11%) $4 (1%) 
Cutting or welding too close to 

combustible 10 (2%) 0 (0%) $0 (0%) 
Outside or open fire for debris or 

waste disposal 10 (2%) 0 (0%) $0 (0%) 
       
Other known factors contributing to 

ignition 70 (9%) 0 (11%) $58 (10%) 
       
Total Fires 770 (100%) 3 (100%) $589 (100%) 
       
Total Factors* 800 (105%) 4 (110%) $738 (125%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
 
*More than one factor can be reported per fire 
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Table 18. 
Outside and Other Fires (Excluding Outside Rubbish Fires) at Service or Gas Station Properties 

by Equipment Involved in Ignition 
2004-2008 Annual Averages 

 
 

Equipment Involved Fires Civilian Injuries 

Direct 
Property Damage 

(in Thousands) 
       

No equipment involved 420 (55%) 2 (59%) $63 (11%) 
       
Electrical distribution and lighting 
equipment 100 (12%) 0 (11%) $40 (7%) 

Lamp, bulb or lighting 60 (8%) 0 (0%) $38 (7%) 
Wiring and related equipment 30 (4%) 0 (11%) $1 (0%) 
Transformers and power supplies 10 (1%) 0 (0%) $1 (0%) 

       
Unclassified equipment involved in 

ignition 70 (9%) 1 (16%) $226 (38%) 
Pump 60 (8%) 0 (0%) $216 (37%) 
       
Heating equipment 20 (2%) 0 (0%) $7 (1%) 

Water heater 10 (1%) 0 (0%) $2 (0%) 
Fixed or portable space heater 0 (1%) 0 (0%) $5 (1%) 

       

Vending machine 10 (2%) 0 (0%) $5 (1%) 
Torch, burner or soldering iron 10 (2%) 0 (0%) $0 (0%) 
Lawn mower 10 (1%) 0 (0%) $0 (0%) 
Radio 10 (1%) 0 (0%) $0 (0%) 
Video game - electronic 10 (1%) 0 (0%) $7 (1%) 
Wet/dry vacuum (shop vacuum) 0 (1%) 0 (0%) $0 (0%) 
Motor - separate 0 (1%) 0 (0%) $3 (1%) 
       
Other known equipment involved 40 (5%) 0 (15%) $22 (4%) 
       
Total 770 (100%) 3 (100%) $589 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Table 19. 

Outside and Other Fires (Excluding Outside Rubbish Fires) at Service or Gas Station Properties 
by Cause of Ignition 

2004-2008 Annual Averages 
 
 

Cause of Ignition Fires Civilian Injuries 

Direct 
Property Damage 

(in Thousands) 
       

Unintentional 520 (68%) 2 (72%) $466 (79%) 
Failure of equipment or heat source 80 (11%) 1 (21%) $45 (8%) 
Unclassified cause 70 (9%) 0 (0%) $47 (8%) 
Intentional 50 (7%) 0 (8%) $21 (4%) 
Act of nature 50 (6%) 0 (0%) $10 (2%) 
       
Total 770 (100%) 3 (100%) $589 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Table 20. 
Outside Trash or Rubbish Fires at Service or Gas Station Properties 

by Cause of Ignition 
2004-2008 Annual Averages 

 
 

Cause of Ignition Fires 
Property Damage 

(in Thousands) 
     

Unintentional 380 (63%) $4.7 (35%) 
Intentional 170 (29%) $8.4 (63%) 
Unclassified cause 40 (7%) $0.2 (1%) 
Failure of equipment or heat source 10 (1%) $0.2 (1%) 
Act of nature 0 (1%) $0.0 (0%) 
     
Total 600 (100%) $13.4 (100%) 

 
 
Note:  Sums may not equal totals due to rounding errors 
  

Source:  NFIRS 5.0 and NFPA survey.   
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Appendix A. 
How National Estimates Statistics Are Calculated 

 
 

The statistics in this analysis are estimates derived from the U.S. Fire Administration’s 
(USFA’s) National Fire Incident Reporting System (NFIRS) and the National Fire 
Protection Association’s (NFPA’s) annual survey of U.S. fire departments.  NFIRS is a 
voluntary system by which participating fire departments report detailed factors about the 
fires to which they respond.  Roughly two-thirds of U.S. fire departments participate, 
although not all of these departments provide data every year.  Fires reported to federal or 
state fire departments or industrial fire brigades are not included in these estimates. 
 
NFIRS provides the most detailed incident information of any national database not limited 
to large fires.  NFIRS is the only database capable of addressing national patterns for fires 
of all sizes by specific property use and specific fire cause.  NFIRS also captures 
information on the extent of flame spread, and automatic detection and suppression 
equipment.  For more information about NFIRS visit http://www.nfirs.fema.gov/.  Copies 
of the paper forms may be downloaded from 
http://www.nfirs.fema.gov/documentation/design/NFIRS_Paper_Forms_2008.pdf.  
 
NFIRS has a wide variety of data elements and code choices.  The NFIRS database 
contains coded information.  Many code choices describe several conditions.  These 
cannot be broken down further.  For example, area of origin code 83 captures fires 
starting in vehicle engine areas, running gear areas or wheel areas.  It is impossible to tell 
the portion of each from the coded data. 
 
Methodology may change slightly from year to year.   
NFPA is continually examining its methodology to provide the best possible answers to 
specific questions, methodological and definitional changes can occur.  Earlier editions 
of the same report may have used different methodologies to produce the same analysis, 
meaning that the estimates are not directly comparable from year to year.  
 
NFPA’s fire department experience survey provides estimates of the big picture. 
Each year, NFPA conducts an annual survey of fire departments which enables us to 
capture a summary of fire department experience on a larger scale.  Surveys are sent to 
all municipal departments protecting populations of 50,000 or more and a random 
sample, stratified by community size, of the smaller departments.  Typically, a total of 
roughly 3,000 surveys are returned, representing about one of every ten U.S. municipal 
fire departments and about one third of the U.S. population.  
 
The survey is stratified by size of population protected to reduce the uncertainty of the 
final estimate.  Small rural communities have fewer people protected per department and 
are less likely to respond to the survey.  A larger number must be surveyed to obtain an 
adequate sample of those departments.  (NFPA also makes follow-up calls to a sample of 
the smaller fire departments that do not respond, to confirm that those that did respond 
are truly representative of fire departments their size.)  On the other hand, large city 
departments are so few in number and protect such a large proportion of the total U.S. 
population that it makes sense to survey all of them.  Most respond, resulting in excellent 
precision for their part of the final estimate.   

http://www.nfirs.fema.gov/
http://www.nfirs.fema.gov/documentation/design/NFIRS_Paper_Forms_2008.pdf
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The survey includes the following information:  (1) the total number of fire incidents, 
civilian deaths, and civilian injuries, and the total estimated property damage (in dollars), 
for each of the major property use classes defined in NFIRS; (2) the number of on-duty 
firefighter injuries, by type of duty and nature of illness; 3) the number and nature of non-
fire incidents; and (4) information on the type of community protected (e.g., county 
versus township versus city) and the size of the population protected, which is used in the 
statistical formula for projecting national totals from sample results.  The results of the 
survey are published in the annual report Fire Loss in the United States.  To download a 
free copy of the report, visit nfpa.org/assets/files/PDF/OS.fireloss.pdf.   
 
Projecting NFIRS to National Estimates 
As noted, NFIRS is a voluntary system.  Different states and jurisdictions have different 
reporting requirements and practices.  Participation rates in NFIRS are not necessarily 
uniform across regions and community sizes, both factors correlated with frequency and 
severity of fires.  This means NFIRS may be susceptible to systematic biases.  No one at 
present can quantify the size of these deviations from the ideal, representative sample, so 
no one can say with confidence that they are or are not serious problems.  But there is 
enough reason for concern so that a second database -- the NFPA survey -- is needed to 
project NFIRS to national estimates and to project different parts of NFIRS separately.  
This multiple calibration approach makes use of the annual NFPA survey where its 
statistical design advantages are strongest. 
 
Scaling ratios are obtained by comparing NFPA’s projected totals of residential structure 
fires, non-residential structure fires, vehicle fires, and outside and other fires, and 
associated civilian deaths, civilian injuries, and direct property damage with comparable 
totals in NFIRS.  Estimates of specific fire problems and circumstances are obtained by 
multiplying the NFIRS data by the scaling ratios.  Reports for incidents in which mutual 
aid was given are excluded from NFPA’s analyses. 
 
Analysts at the NFPA, the USFA and the Consumer Product Safety Commission 
developed the specific basic analytical rules used for this procedure.  “The National 
Estimates Approach to U.S. Fire Statistics,” by John R. Hall, Jr. and Beatrice Harwood, 
provides a more detailed explanation of national estimates.  A copy of the article is 
available online at www.nfpa.org/osds or through NFPA's One-Stop Data Shop.   
 
Version 5.0 of NFIRS, first introduced in 1999, used a different coding structure for many data 
elements, added some property use codes, and dropped others.  The essentials of the approach 
described by Hall and Harwood are still used, but some modifications have been necessary to 
accommodate the changes in NFIRS 5.0. 
 
Figure A.1 shows the percentage of fires originally collected in the NFIRS 5.0 system.  Each 
year’s release version of NFIRS data also includes data collected in older versions of NFIRS that 
were converted to NFIRS 5.0 codes.   
 
 

http://www.nfpa.org/assets/files/PDF/OS.fireloss.pdf?order_src=C072&lid=C072
http://www.nfpa.org/categoryList.asp?categoryID=219&order_src=C072&lid=C072
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Figure A.1. Fires Originally Collected in NFIRS 5.0 by Year 

 
From 1999 data on, analyses are based on scaling ratios using only data originally collected in 
NFIRS 5.0:   
 

NFPA survey projections 
NFIRS totals (Version 5.0) 

  
For 1999 to 2001, the same rules may be applied, but estimates for these years in this form will 
be less reliable due to the smaller amount of data originally collected in NFIRS 5.0; they should 
be viewed with extreme caution. 
 
NFIRS 5.0 introduced six categories of confined structure fires, including: 

 cooking fires confined to the cooking vessel,  
 confined chimney or flue fires,  
 confined incinerator fire,  
 confined fuel burner or boiler fire or delayed ignition,  
 confined commercial compactor fire, and 
 trash or rubbish fires in a structure with no flame damage to the structure or its contents. 

 
Although causal and other detailed information is typically not required for these incidents, it is 
provided in some cases.  Some analyses, particularly those that examine cooking equipment, 
heating equipment, fires caused by smoking materials, and fires started by playing with fire, may 
examine the confined fires in greater detail.  Because the confined fire incident types describe 
certain scenarios, the distribution of unknown data differs from that of all fires.  Consequently, 
allocation of unknowns must be done separately.  Table A.1 shows the breakdown of these fires.  
Figure A.1 shows the percentage of the different confined fires and of non-confined fires for all 
homes, one-and two-family homes (including manufactured homes), and apartments. 
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Table A.1.  Confined and Non-Confined Reported Structure Fires  
in Service Station or Gas Station properties 

2004-2008 Annual Averages 
 
 

 

Type of Fire Fires 
Civilian 
Injuries 

Direct 
Property 
Damage 

(in Millions) 
       
All Confined Fires 220 (36%) 0 (7%)  $0  (0%) 

Contained trash or rubbish fire 120 (19%) 0 (5%)  $0  (0%) 
Confined cooking fire 50 (8%) 0 (2%)  $0  (0%) 
Confined fuel burner or boiler fire 40 (7%) 0 (0%)  $0  (0%) 
Confined chimney or flue fire 10 (1%) 0 (0%)  $-    (0%) 
Confined commercial compactor 

fire 
0 (0%) 0 (0%)  $0  (0%) 

Confined incinerator overload or 
malfunction fire 

0 (0%) 0 (0%)  $0  (0%) 

       
Non-Confined Fires 380 (64%) 0 (93%)  $12  (100%) 
       
Total 600 (100%) 0 (100%)  $12  (100%) 

 
Source:  NFIRS 5.0 and NFPA survey. 
 
Some analyses of structure fires show only non-confined fires.  In these tables, percentages 
shown are of non-confined structure fires rather than all structure fires.  This approach has the 
advantage of showing the frequency of specific factors in fire causes, but the disadvantage of 
possibly overstating the percentage of factors that are seldom seen in the confined fire incident 
types and of understating the factors specifically associated with the confined fire incident types. 
 
Other analyses include entries for confined fire incident types in the causal tables and show 
percentages based on total structure fires.  In these cases, the confined fire incident type is treated 
as a general causal factor.   
 
For most fields other than Property Use and Incident Type, NFPA allocates unknown data 
proportionally among known data.  This approach assumes that if the missing data were known, 
it would be distributed in the same manner as the known data.  NFPA makes additional 
adjustments to several fields.  Casualty and loss projections can be heavily influenced by the 
inclusion or exclusion of unusually serious fire.  
 
In the formulas that follow, the term “all fires” refers to all fires in NFIRS on the dimension 
studied.  The percentages of fires with known or unknown data are provided for non-confined 
fires and associated losses, and for confined fires only. 
 
Cause of Ignition:   This field is used chiefly to identify intentional fires.  “Unintentional” in 
this field is a specific entry and does not include other fires that were not intentionally set:  
failure of equipment or heat source, act of nature, or “other” (unclassified).”  The last should be 
used for exposures but has been used for other situations as well.  Fires that were coded as under 



 

Fires at U.S. Service Stations, 4/11 40 NFPA Fire Analysis and Research, Quincy, MA 
 

investigation and those that were coded as undetermined after investigation were treated as 
unknown.  For non-confined structure fires in office properties, the cause was known in 74% of 
the fires, 69% of the civilian injuries, and 53% of the direct property damage.  For confined fires, 
the cause was known in 12% of the fires.    
 
Factor Contributing to Ignition:  In this field, the code “none” is treated as an unknown and 
allocated proportionally.  For Human Factor Contributing to Ignition, NFPA enters a code for 
“not reported” when no factors are recorded.  “Not reported” is treated as an unknown, but the 
code “none” is treated as a known code and not allocated.  Multiple entries are allowed in both of 
these fields.  Percentages are calculated on the total number of fires, not entries, resulting in 
sums greater than 100%. Although Factor Contributing to Ignition is only required when the 
cause of ignition was coded as: 2) unintentional, 3) failure of equipment or heat source; or 4) act 
of nature, data is often present when not required.  Consequently, any fire in which no factor 
contributing to ignition was entered was treated as unknown.   
 
In some analyses, all entries in the category of mechanical failure, malfunction (factor 
contributing to ignition 20-29) are combined and shown as one entry, “mechanical failure or 
malfunction.”  This category includes: 
 

21. Automatic control failure; 
22. Manual control failure; 
23. Leak or break.  Includes leaks or breaks from containers or pipes.  Excludes operational 

deficiencies and spill mishaps; 
25. Worn out; 
26. Backfire. Excludes fires originating as a result of hot catalytic converters;  
27. Improper fuel used; Includes the use of gasoline in a kerosene heater and the like; and  
20. Mechanical failure or malfunction, other. 

 
Entries in “electrical failure, malfunction” (factor contributing to ignition 30-39) may also be 
combined into one entry, “electrical failure or malfunction.”  This category includes: 
 

31. Water-caused short circuit arc; 
32. Short-circuit arc from mechanical damage; 
33. Short-circuit arc from defective or worn insulation; 
34. Unspecified short circuit arc; 
35. Arc from faulty contact or broken connector, including broken power lines and loose 

connections;  
36. Arc or spark from operating equipment, switch, or electric fence;  
37. Fluorescent light ballast; and 
30. Electrical failure or malfunction, other. 
 

The factor contributing to ignition was coded as none, undetermined or left blank in 43% of the 
non-confined structure fires in office properties, 41% of the associated injuries, 61% of the 
associated direct property damage and 93% of the confined fires. 

 
Heat Source.  In NFIRS 5.0, one grouping of codes encompasses various types of open flames 
and smoking materials.  In the past, these had been two separate groupings.  A new code was 
added to NFIRS 5.0, which is code 60: “Heat from open flame or smoking material, other.”  
NFPA treats this code as a partial unknown and allocates it proportionally across the codes in the 
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61-69 range, shown below. 
 

61. Cigarette; 
62. Pipe or cigar; 
63. Heat from undetermined smoking material; 
64. Match; 
65. Lighter:  cigarette lighter, cigar lighter; 
66. Candle; 
67 Warning or road flare, fuse; 
68. Backfire from internal combustion engine.  Excludes flames and sparks from an exhaust 

system, (11); and 
69. Flame/torch used for lighting.  Includes gas light and gas-/liquid-fueled lantern. 

 

In addition to the conventional allocation of missing and undetermined fires, NFPA multiplies 
fires with codes in the 61-69 range by 

 

All fires in range 60-69 
All fires in range 61-69 

 
The downside of this approach is that heat sources that are truly a different type of open flame or 
smoking material are erroneously assigned to other categories.  The grouping “smoking 
materials” includes codes 61-63 (cigarettes, pipes or cigars, and heat from undetermined 
smoking material, with a proportional share of the code 60s and true unknown data.   
 
In non-confined structure fires in office properties, code 60: “heat from open flame or smoking 
material, other” was entered for 3% of the fires and 1% of the direct property damage and  
civilian injuries.  The heat source was undetermined in 29% of the non-confined office property 
structure fires, 19% of the civilian injuries, and 56% of the direct property damage.  The heat 
source was known in 11% of the confined fires, including less than 1% with heat source code 60. 
 
Equipment Involved in Ignition (EII).  NFIRS 5.0 originally defined EII as the piece of 
equipment that provided the principal heat source to cause ignition if the equipment 
malfunctioned or was used improperly.  In 2006, the definition was modified to “the piece of 
equipment that provided the principal heat source to cause ignition.”  However, much of the data 
predates the change.  Individuals who have already been trained with the older definition may 
not change their practices.  To compensate, NFPA treats fires in which EII = NNN and heat 
source is not in the range of 40-99 as an additional unknown. 
 
To allocate unknown data for EII, the known data is multiplied by 
 

All fires 
(All fires – blank – undetermined – [fires in which EII =NNN and heat source <>40-99]) 

 
In addition, the partially unclassified codes for broad equipment groupings (i.e., code 100 - 
heating, ventilation, and air conditioning, other; code 200 - electrical distribution, lighting and 
power transfer, other; etc.) were allocated proportionally across the individual code choices in 
their respective broad groupings (heating, ventilation, and air conditioning; electrical 
distribution, lighting and power transfer, other; etc.).  Equipment that is totally unclassified is not 
allocated further.  This approach has the same downside as the allocation of heat source 60 
described above.  Equipment that is truly different is erroneously assigned to other categories. 
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In some analyses, various types of equipment are grouped together.  
 
 

Code Grouping EII Code NFIRS definitions 
Central heat 132 Furnace or central heating unit 
 133 Boiler (power, process or heating) 
   
Fixed or portable space heater 131 Furnace, local heating unit, built-in 
 123 Fireplace with insert or stove 
 124 Heating stove 
 141 Heater, excluding catalytic and oil-filled 
 142 Catalytic heater 
 143 Oil-filled heater 
   
Fireplace or chimney 120 Fireplace or chimney 
 121 Fireplace, masonry 
 122 Fireplace, factory-built 
 125 Chimney connector or vent connector 
 126 Chimney – brick, stone or masonry 
 127 Chimney-metal, including stovepipe or 

flue 
   
Wiring, switch or outlet 210 Unclassified electrical wiring 
 211 Electrical power or utility line 
 212 Electrical service supply wires from utility 
 214 Wiring from meter box to circuit breaker  
 216 Electrical branch circuit 
 217 Outlet, receptacle 
 218 Wall switch 
   
Power switch gear or overcurrent 
protection device 

215 Panel board, switch board, circuit breaker 
board 

 219 Ground fault interrupter 
 222 Overcurrent, disconnect equipment 
 227 Surge protector 
   
Lamp, bulb or lighting 230 Unclassified lamp or lighting 
 231 Lamp-tabletop, floor or desk  
 232 Lantern or flashlight 
 233 Incandescent lighting fixture 
 234 Fluorescent light fixture or ballast 
 235 Halogen light fixture or lamp 
 236 Sodium or mercury vapor light fixture or 

lamp 
 237 Work or trouble light 
 238 Light bulb 
 241 Nightlight 
 242 Decorative lights – line voltage 
 243 Decorative or landscape lighting – low 
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voltage  
 244 Sign 
   
Cord or plug 260 Unclassified cord or plug 
 261 Power cord or plug, detachable from 

appliance 
 262 Power cord or plug- permanently attached 
 263 Extension cord 
   
Torch, burner or soldering iron 331 Welding torch 
 332 Cutting torch 
 333 Burner, including Bunsen burners 
 334 Soldering equipment 
   
Portable cooking or warming 
equipment 

631 Coffee maker or teapot 

 632 Food warmer or hot plate 
 633 Kettle 
 634 Popcorn popper 
 635 Pressure cooker or canner 
 636 Slow cooker 
 637 Toaster, toaster oven, counter-top broiler 
 638 Waffle iron, griddle 
 639 Wok, frying pan, skillet 
 641 Breadmaking machine 
 
The equipment involved in ignition was undetermined, not reported, or coded as no equipment 
with a heat source code outside the range of 40-99 (non-equipment related heat sources) in 76% 
of the non-confined fires, 65% of the injuries, 78% of the direct property damage.  Equipment 
was not analyzed separately for confined fires.  Instead, each confined fire incident type was 
listed with the equipment or as other known equipment. 
 
Item First Ignited.  In most analyses, mattress and pillows (item first ignited 31) and bedding, 
blankets, sheets, and comforters (item first ignited 32) are combined and shown as “mattresses 
and bedding.”  In many analyses, wearing apparel not on a person (code 34) and wearing apparel 
on a person (code 35) are combined and shown as “clothing.”  In some analyses, flammable and 
combustible liquids and gases, piping and filters (item first ignited 60-69) are combined and 
shown together.  The item first ignited was undetermined or unreported in 30% of the non-
confined structure fires, 23% of the associated injuries, 52% of the direct property damage, and 
in 88% of the confined structure fires.  
 
Area of Origin.  Two areas of origin:  bedroom for more than five people (code 21) and 
bedroom for less than five people (code 22) are combined and shown as simply “bedroom.”  
Chimney is no longer a valid area of origin code for non-confined fires.  The area of origin was 
unknown or not reported in 8% of non-confined structure fires in Office properties, 6% of 
associated injuries, and 23% of the direct property damage.   It was also unknown in 86% of 
confined fires excluding those confined to the chimney or flue which were all assumed to have 
begun in the chimney or flue. 
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Detection Equipment.  Detection equipment presence was known in 75% of the non-confined 
fires and 3% of the non-confined fires. 
 
Rounding and percentages.  The data shown are estimates and generally rounded.  An entry of 
zero may be a true zero or it may mean that the value rounds to zero.  Percentages are calculated 
from unrounded values.  It is quite possible to have a percentage entry of up to 100% even if the 
rounded number entry is zero.  The same rounded value may account for a slightly different 
percentage share.  Because percentages are expressed in integers and not carried out to several 
decimal places, percentages that appear identical may be associated with slightly different 
values.   
 
In this analysis, when estimates were derived solely from the NFPA survey, fires were rounded  
to the nearest 500, civilian deaths were rounded to the nearest five, civilian  injuries were 
rounded to the nearest 25, and direct property damage was rounded to the nearest million dollars.  
For estimates derived from NFIRS and the NFPA survey, fires were rounded to the nearest 
hundred, civilian deaths and injuries were rounded to the nearest ten, and direct property damage 
was rounded to the nearest million dollars. 
 
Inflation.  Property damage estimates are not adjusted for inflation unless so indicated.  
In this analysis, inflation adjusted damage estimates are provided in Table 1, 1A and 1B. 
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Appendix B 
Selected Published Incidents 

 
The following are selected published incidents involving office properties.  Included are short articles from the “Firewatch” 
or “Bi-monthly” columns in NFPA Journal or it predecessor Fire Journal and incidents from either the large-loss fires 
report or catastrophic fires report.  If available, investigation reports or NFPA Alert Bulletins are included and provide 
detailed information about the fires. 
 
It is important to remember that this is anecdotal information.  Anecdotes show what can happen; they are not a 
source to learn about what typically occurs. 
 
NFPA’s Fire Incident Data Organization (FIDO) identifies significant fires through a clipping service, the Internet 
and other sources.  Additional information is obtained from the fire service and federal and state agencies.  FIDO is 
the source for articles published in the “Firewatch” column of the NFPA Journal and many of the articles in this 
report. 
 
 
 
Fire Heavily Damages Convenience Store and Gas Station, Pennsylvania 
After smelling something burning at a 24-hour convenience store/gas station, occupants 
discovered a fire near a walk-in cooler. Employees evacuated the store and shut off electrical 
power to the cooler and the fuel pumps before leaving. A passerby saw the fire and called 911 at 
6:37 p.m. 
 
The wooden-frame, single-story building measured 120 feet (36 meters) by 30 feet (9 meters). 
Exterior walls were wood framing over a concrete slab with wooden roof trusses creating a flat 
roof covered by a rubberized surface. The building did not have a fire detection system or 
sprinklers. 
 
The fire burned 20 to 30 minutes before detection. It started in a wall where a 200-amp electrical 
service entered the building. An undetermined malfunction occurred within the electrical wiring 
and ignited structural wood-frame members behind the walk-in cooler. Flames spread vertically 
into the attic/roof void and externally through a large hole burned through the outside walls. 
 
From 15 blocks away, heavy smoke could be seen coming from the store. Firefighters arrived 
within three minutes of the 911 call and observed fire coming from the left rear corner of the 
building. Smoke was pushing out of the façade but no other fire was visible. Two crews 
advancing hose lines into the building found little smoke or heat and quickly made it to the back 
of the store. Using a thermal imaging camera crews observed extreme fire involvement of the 
void space and upon pulling ceilings and applying water into the space, it had no effect and they 
retreated. Command ordered everyone from the building as roof crews reported the roof sagging 
as all crews were accounted for before commencing a defensive attack. Large master streams 
were used to control the fire, but the roof collapsed 10 minutes after arrival. 
 
Valued at $375,000 with contents of $345,000, the building and contents were total losses. One 
firefighter received minor injury after being struck by a hose line. 
 
Kenneth J. Tremblay, 2007, “Firewatch”, NFPA Journal, September/October, 31-32. 
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Mississippi 
Date, Time of Alarm, Number of Deaths 
August, 1:00 a.m., Five 
 
Setting: 
Service station; construction not reported, operating 
 
Detection and Suppression Systems: 
Not reported. 
 
Fire Origin and Path: 
While a tanker truck operator was filling the service station's underground storage tanks, he 
removed the cap from a dipping lid to speed the process, inadvertently bypassing the normal 
venting and overfill protections.  Nearly 750 gallons (2,839 liters) of gasoline spilled onto an 
adjacent road, where an undetermined source ignited it.  The ensuing fire engulfed three 
vehicles.  The tanker truck and a nearby restaurant suffered radiant heat damage. 
 
Contributing Factors: 
The five occupants of the three vehicles died when flames engulfed them.  The two male victims 
were 58 and 18 years old, and the three female victims were 56, 40, and 20 years old. 
 
Kenneth J. Tremblay, 1999, “The Catastrophic Fires of 1998” NFPA Journal, September/October 55. 
 
 
Two Die in Garage Fire, Colorado 
Two men died and two others were burned when gasoline vapors ignited a blaze in a garage 
where they were repairing a vehicle. 
 
The single-story detached garage, which measured 28 by 20 feet, was constructed of concrete-
block walls and a wood-framed roof covered with asphalt shingles.  The building, which had 
been used for years as a shelter in which to paint vehicles, was insulated with cardboard.  It 
didn't contain any detectors or sprinklers.  At the time of the incident, the temperature was below 
freezing. 
 
The four men had removed a partially filled fuel tank from a vehicle and emptied the gasoline 
into a bucket, spilling some in the process.  They then installed a new fuel tank and used a 
garden hose to pour the gasoline from the bucket into the new tank.  Without the proper 
equipment, however, they were unable to hold the tank's clapper valve open, and they spilled 
more gasoline, which mixed with melting snow and flowed down the sloped floor toward an 
operating, propane-fired space heater.  The vapors ignited, and flames flashed back toward the 
men.  Paint residue inside the garage further intensified the flames. 
 
Two men, ages 20 and 26, died from their burns and from inhaling superheated gases.  The other 
two sustained second-degree burns.  Damage to the garage, valued at $5,000, was estimated at 
$2,000.  The contents, valued at $5,000, were a total loss. 
 
Kenneth J. Tremblay, 1997, "Firewatch," NFPA Journal, January/February, 26. 
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Vehicle Accident Triggers Fuel Storage Fire, South Carolina 
The 41-year-old driver of a pickup truck died when his vehicle careened off the roadway, struck 
the piping of two 4,000-gallon aboveground fuel storage tanks at a convenience store, and burst 
into flames. 
 
The collision broke off the piping that conveyed gasoline from the tanks to the pumps in front of 
the store, and gasoline began pouring from the pipe.  Somehow, the gasoline and the truck 
ignited, and the truck kept rolling into a nearby shed, where it came to rest, setting the shed on 
fire. 
 
News accounts said that scores of firefighters converged on the scene and that they had the fire 
under control within 90 minutes, using foam as their primary extinguishing agent.  The same 
accounts said that a private firm was called in to clean up the spill under the auspices of the 
appropriate state agency because the gasoline might present an environmental hazard. 
 
Damage estimates were not available. 
 
Kenneth J. Tremblay, 1991, "Firewatch," NFPA Journal, March/April, 32. 
 
 
Wind Blows Extinguishment Away from Fire, Michigan 
An automobile backed into three fuel pumps at this gas station and knocked them over, creating 
a spark that ignited the spilled gasoline.  Fortunately, the emergency shut-off valves at the base 
of each gas pump functioned properly and shut down the flow of gasoline. 
 
When the fire erupted, the dry-chemical fire extinguishing system that protected the service 
island activated, and the potassium bicarbonate was discharge through four nozzles.  However, a 
5- to 10-mile-per-hour breeze carried the extinguishing agent away from the area before it could 
completely quell the burning pool of fuel. 
 
Fortunately, one of the service station crew had notified the fire department as soon as the fire 
began at 11:06 am.  Firefighters arrived within five minutes and extinguished the blaze with a 
single hoseline. 
 
No injuries were reported, and loss estimates were not available. 
 
Kenneth J. Tremblay, 1989, "Firewatch," Fire Journal, July/August, 17. 
 
Fast-Spreading Fire Destroys Building, Virginia 
An accidental fire ripped through this three-bay gas station, completely destroying the structure.  
The building was of ordinary construction with a concrete floor, concrete-block walls, and a 
wood roof assembly covered with tar and gravel.  It measured 75-feet long, 50-feet wide, and 15-
feet high. 
 
The volunteer fire department responded to the alarm four minutes after they received the 
telephone report at 12:37 pm, but the building was fully involved by the time they arrived, and 
they were unable to save it.  The $250,000 service station was deemed a total loss. 
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The fire started in the middle service bay where an employee was draining gasoline from the fuel 
tank of a vehicle he was repairing.  Evidently, the gasoline vapors ignited, and the flames quickly 
spread throughout the service area.  The employees used portable dry chemical extinguishers on 
the fire, but were unable to control it.  The source of ignition was undetermined. 
 
Kenneth J. Tremblay, 1989, "Firewatch," Fire Journal, January/February, 17-18. 
 
Gasoline Used for Cleaning Kills Attendant, Illinois 
A 21-year-old attendant cleaning the floor in the service bays of this gas station was killed when 
a flash fire engulfed the area.  Another attendant and two by-standers were injured. 
 
The one-story service station had concrete-block walls and measured 57 by 30 feet.  It was 
equipped with portable fire extinguishers. 
 
The fire occurred as three employees were preparing to close the station for the day.  One was at 
the gas pumps servicing customers, while the other two started removing grease and oil from the 
service area floor using gasoline as a solvent.  They had poured about two gallons onto the floor 
and had scrubbed the soiled areas with brooms for about seven or eight minutes when a flash fire 
swept through the building. 
 
The fire department was notified of the fire at 5:10 pm by a home-based citizens’ band radio 
operator who had received an emergency radio call from a passerby who witnessed the fire. 
 
One of the men was able to escape from the building and was treated for first-and second-degree 
burns to his face and left hand.  However, the other was found on the floor of the service area, 
burning.  The ambulance attendant who was the first rescuer on the scene snuffed out the flames 
with a garden hose, and the victim was transported to the hospital, where he died the next 
morning.  He had suffered second- and third-degree burns over his entire body.  Two bystanders 
also suffered minor burns, but they did not require medical treatment. 
 
The two men had reportedly been aware of the potential fire danger that the inappropriate use of 
gasoline as a solvent presented, and they had made sure that cigarette.  They had also turned off 
all the electrical components in the area, including a compressor.  Unfortunately, they forgot 
about the gas-fired water heater located at ground-level in a store room just five feet from the 
repair bay. Investigators believe that the fire began when the flammable gasoline vapors came in 
contact with the heater’s pilot light. 
 
Property damage amounted to an estimated $5,000.  The owner of the station was fined by the 
Occupational Safety and Health Administration for safety violations. 
 
Kenneth J. Tremblay, 1987, "Firewatch," Fire Journal, November/December, 19. 
 
 
Spark Ignites Gasoline Vapors, Florida 
A potentially dangerous fire erupted early one morning when a spark ignited gasoline being 
delivered to this combination gas station and convenience store. 
 
A 9,050-gallon-capacity gasoline tank truck was filling the store’s underground storage tanks 
when the fire began.  Apparently, the driver of the truck leaned against its exterior metal battery 
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box, causing the battery terminals to come in contact with the top of the box.  This resulted in an 
electrical arc, which ignited the gasoline vapor present in the atmosphere around the truck.  The 
driver immediately closed the emergency shut-off valves, and fire officials credit his prompt 
action with helping reduce the potential for disaster. 
 
Firefighters responding to the fire at 7:47 am noticed flames licking at the underside of the tanker 
and at the underground tanks fill connections.  Evidently, heat from the fire had damaged the 
gaskets in the tankers valve assembly, and leaking gasoline was fueling the fire. 
Firefighters called for the fire districts hazardous materials unit, then began advancing a 30-inch 
hoseline equipped with a fog nozzle toward the tanker. 
 
When they had effectively controlled the blaze, the firefighters manually closed the tankers 
valves and allowed members of the haz-mat unit to apply absorbent materials to the runoff 
gasoline. 
 
Once the situation was declared under control, the remaining 1,800 gallons of fuel were unloaded 
under the watchful eye of the fire department, and the proper environmental agencies were asked 
to investigate the impact of the gasoline on the soil and groundwater in the area. 
 
No one was hurt in the fire, and damages were considered to be minor. 
 
Kenneth J. Tremblay, 1987, "Firewatch," Fire Journal, May/June, 22. 
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We recently discussed the danger of using cell phones on gas station fore-
courts on a mailing list of professionals interested in safety-critical systems in-
volving computers, to which I belong. Participants in the discussions include
some of the world’s best-known computer-related safety researchers, as well as
some of those who participated in writing the new standard IEC 61508 for the
development of safety-critical systems with ”programmable electronic” compo-
nents, regulators from organisations such as Britain’s Health and Safety Exec-
utive (HSE), and colleagues from industries which have a significant interest,
such as transportation and power.

1 Engineering Risk Analysis

Much of engineering is concerned with the production and analysis of artifacts,
one of the aspects of which is an assessment of the safety of the artifacts in use.
Because artifacts can be complex and large (think of a industrial chemical plant,
or commercial aircraft), they are often called “systems”. The word is typically
used for artifacts in which complex behavior plays a major role.

A safety analysis of a system or a situation including systems usually pro-
ceeds along roughly the following lines.

We start by fixing the interpretaion of the concepts “accident”, “(accident)
severity”, “hazard” and “(hazard) latency”. First, you have to say what you
consider to be an accident. There are many definitions1 but basically it is up
to you. People usually think in terms of significant damage to themselves, their
surroundings, or their bank accounts, but it is probably better to be specific.
You also have to classify accidents according to their “severity”.2 Is it a bruise
or a break? Will it cost a dollar or a million dollars? Then, you have to identify

1cf. M. van der Meulen, Definitions for Hardware and Software Safety Engineers, Springer-
Verlag London Limited, 2000, entry for “Accident”.

2op. cit., entry for “Severity”.

1



“hazards”. These are situations, whether states of the system alone, of the
environment alone, or of a combination, which are precursors of an accident.3

A hazard doesn’t actually have to result in an accident; but the idea is that
if you deal with the hazards effectively, the accidents don’t happen. Hazards
persist for a length of time4.

At this point, you have the opportunity to deal with the hazards, either by
removal, or mitigation, or even by reducing the severity of a resulting accident.
This is not strictly an “analysis” step, but it does seem prudent to fix things as
you go along.

After you have dealt with all the hazards, you have to figure out what the
residual “risk” is. To do this, you try to determine the following:

• for each hazard, the likelihood that it will occur

• for each accident that can result from a given hazard, the likelihood, as-
suming the hazard has occurred, that the accident will ensue (the “con-
ditional probability of the accident on the hazard”, for those who know
some probability theory)

Then

• for each hazard/accident combination, you “combine” (probability theo-
rists, read “multiply”) the likelihood of the hazard with the conditional
likelihood of the accident given the hazard, and weight this by the sever-
ity of the accident (which has usually been given some numerical value,
so “weight” means “multiply”)

• You then “combine” (read “add”) all these individual results into a general
result, called the “risk”.

(Probability theorists can note that, if you take the “severity” to be a number,
and consider this number to be a measure of loss, then I have just described a cal-
culation of the *expected value of loss*. That is not a coincidence. Further, one
should note that my description of the process is only exact if there is a degree of
probabilistic independence of the situations whose likelihoods are combined. If
not, you have to tweak the numbers appropriately to achieve an accurate assess-
ment of the expected loss. I have discussed this in Chapter 3 of my Notes on the
Foundations of System Safety and Risk at http://www.rvs.uni-bielefeld.de
and won’t go into it here.)

Now let’s go to the discussion of phones on forecourts.
3cf. op. cit., entry for “Hazard”.
4called “latency”, op.cit. cites Nancy Leveson, Safeware, Addison-Wesley, 1995, Chapter

9.
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2 Phones on Forecourts: Causal Analysis

Granted by all discussants, a gas station forecourt can contain flammable vapors
(a suitable fuel-air mix). The question is how and if mobile phones could be
an ignition source. (Fire safety experts generally agree that three things are
needed for a fire: a combustible substance, a supply of oxygen, and an ignition
source.)

Nobody could say exactly why the use of phones per se might be dangerous.
Yes, they are electromagnetic (EM) radiators, and the use of EM radiators
in potentially explosive atmostpheres is usually regulated. But exactly what
hazards do mobile phones engender when in use?

John Ganter of Sandia Labs in the US pointed out that tales of explosions
in gas stations being caused by use of mobile phones appeared to be an urban
myth:

The explosion story was thoroughly debunked on National Public
Radio in November 1999. All versions traced back to an apocryphal
story from Southeast Asia. They reported that oil companies, how-
ever, are still pressing ahead with warning sticker campaigns.

http://www.darwinawards.com/legends/legends1999-04.html

Exxon spokesman Crawford Bunkley said the company does not
know of any fires caused by cell phones. But, “although the likeli-
hood of ignition remains remote, nonetheless, we believe this warning
is appropriate in light of statements make by some phone manufac-
turers, who have cautioned their customers to switch off their phones
when refueling.”

http://www.austin360.com/entertainment/features/legend cellphone.html

Simon Brown of the UK Health and Safety Executive (HSE) suggested that
the possibility of dropping the phones presents a hazard. Why? Because the
battery could come loose and produce a spark. This concern was echoed by an
HSE colleague to whom Simon referred me.

A member of a major UK safety consultancy asked if there are “published
data of the electromagnetic field strengths required for ignition of various types
of fuels or fuel/air mixtures”. Simon Brown referred him to British Standard
(BS) 6656:1991 ‘Guide to the prevention of inadvertent ignition of flammable
atmospheres by radio-frequency radiation’.

Of course, it is not the spark alone that is crucial to ignition, but the energy
it contains. Nobody seems to be worried about people taking off sweaters in
garage forecourts, despite that, if the sweater is knitted from artificial fiber, tens
or hundreds of sparks could easily be produced. The field strength required to
produce a spark in air (to generate the “avalanche effect” as it is known to
electrical engineers and physicists) depends for all practical purposes only on
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air pressure, and also the distance between conductors if that distance is under
about 1cm.

American Petroleum Institute guidelines for fuel ignition (at least for aircraft
fuel) say 0.25 milliJoules of energy is required for ignition5; the “generally ac-
cepted” figure according to an aviation fuel-ignition expert employed by NASA
to report on sparks for TWA 800 is 0.2 mJ.6

So then I asked a question: “Spark or whatever, how do you suddenly get
0.2 mJ out of a battery classified as 1000mAh at 3V?”

The answer, from John Dalton, a consultant to Reflex Technology UK Ltd,
is that the contacts could be shorted. His calculation was “[...] 2V x 10A x
.00001s = 0.2mJ. [A typical mobile phone] battery stores over 10KJ [...]”. The
answer, that an “incendive spark” could theoretically be generated from a mobile
phone battery, was confirmed by 1992 HSE investigations (according to Simon
Brown’s colleague) as well as by my colleague Dr. Willi Schepper, an electrical
engineer and physicist who is expert in EM fields in enclosed spaces. Willi also
pointed out that the same was true of any of the everyday batteries used in, say,
flashlights, cameras and Walkmans. My colleague Professor Harold Thimbleby
of Middlesex University wondered nevertheless whether one could contrive to
obtain such a spark, and volunteered to spend the weekend experimenting with
batteries and propane (he is, fortunately, still with us :-).

Well, maybe an incendive spark is not excluded by simple energy calculation,
but the question remains, if and how one could “short” the battery contacts
inadvertently, to create an incendive spark, by dropping a mobile phone.

Physically, I find it hard to see how the terminals can be shorted inadver-
tently in any of the designs of phone that I looked at. In two of them, my Nokia
9110 Communicator and my Ericsson SH888, the battery is external, part of the
body. In two others, a Siemens S35 and a Motorola L7039 Timeport, the battery
is internal, covered by a detachable part of the body shell. In all four phones,
the battery contacts are four flush metal strips, indented from the battery body,
of size approximately 3mm x 2mm. In the 9110, SH888 and S35, these are in-
dented some 1mm from the battery body (in the S35, each individual contact
is separately indented) and protected further by an extruded rand on the body,
for a total of some 3mm or more. In the 9110, the “stepped” battery body
shape in this area ensures that the contacts are some half-centimeter inside the
“convex hull” of the body.

5NTSB Docket SA-516, Exhibit No. 9A, Systems Group Chairman’s Factual Report of
Investigation, available at http://www.ntsb.gov → Aviation → Major Investigations

→ TWA 800 → → Board Meeting Information/Docket Information → Systems Group

Chairman’s Factual Report.
6Franklin A. Fisher, Some Notes on Sparks and Ignition of Fuels, Technical Report

NASA/TM-2000-210077, NASA/Lightning Techologies Inc., Langley Research Center, Hamp-
ton, VA, March 2000, available under loc. cit., Appendix B of Systems Group Chairman’s
Factual Report Addendum.
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The contacts on the battery of the L7039 are only protected by the thickness
of a layer of thick film that encloses the battery. However, the shell covering
the battery is protected by a double-action mechanism: first a knob, flush with
the body, must be depressed some 5mm; simultaneously the shell must be slid
some 5mm along the body, at right angles to the direction in which the knob is
depressed. The entire body shell seems to be robust. It is hard to believe that
it could open, even when thrown against the floor. (Simon Brown informs me,
though, that he has dropped his L7039 and the battery has fallen out.)

Further, in all these phones, pins internal to the phone make contact with
the battery. These pins are spring-loaded; I presume that any movement of
the pins, conformant with release of the battery, acts as a switch to turn the
phone off before contact is lost, amongst other things to protect the phone
electronics from surges such as may happen with spark events. There is obvious
motivation for phone designers to enhance the reliability of their products in this
manner. First, they wish their products to be known to be reliable, even under
abuse; further, they are statutorily responsible in, say, Europe, for replacement
of defective devices up to a year after sale, and it can be very hard to prove that
a phone has been physically abused even if they think it may have been.

There are good reasons for preventing arc faults in PEDs such as mobile
phones, besides the motivation of increasing reliability. Arcs are potentially
powerful sources of electromagnetic noise. There are many EM-sensitive envi-
ronments, some of them, such as commercial aircraft, with safety-critical elec-
tronic components which may be influenced by fields inside the cabin. The UK
CAA has recently confirmed by experiment that a radiating mobile phone inside
a cabin can generate field intensities inside an avionics bay or flight deck of be-
tween about 2 Volts/meter and 5 Volts/meter, which exceeds the demonstrated
interference immunity levels of avionics qualified to pre-1984 standards, some of
which is also installed in newly-built aircraft.7 There are also many anecdotes
collected by aviation authorities (such as NASA’s ASRS or the UK CHIRPS
systems) from flight crew about in-flight interference apparently related to pas-
senger PEDs, as often tested in flight using Mill’s Method of Differences (cabin
crew asks the passenger to turn the device off, you observe the effects go away;
and then back on, and the effects return).

Back to phones and forecourts. Yes, there may be flammable fuel-air mix-
ture at unpredictable places on a station forecourt. Yes, mobile phone batteries,
similarly to other household electrical devices, contain enough “juice” in their
batteries to produce a 0.2mJ or greater discharge. Yes, such a discharge can
ignite a flammable fuel-air mixture. But no one has identified an actual mech-
anism to produce a discharge. A simple switch design ensures that, when a
battery moves in relation to the phone body, the electronics are isolated. And
the battery terminal structure cannot easily be distorted. “Short circuits” be-
tween battery terminals through accidental contact with conductors appear to

7UK Civil Aviation Authority, Report 9/40-23-90-02, Interference Levels in Aircraft
at Radio Frequencies used by Portable Telephones, CAA, May 2000, available from
http://www.srg.caa.co.uk/srg/srg news.asp.
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be effectively hindered by the physical design of the batteries, as are thereby
sparks engendered through such activities.

I think that is the status of the risk analysis. Let us consider the accident to
be avoided as simply the ignition of flammable vapors, whether or not this event
causes injuries. One may identify two nominal hazards here: use of a phone,
and dropping a phone. But a causal mechanism that could lead from either of
these hazards to an accident has not been identified. A putative “hazard” that
doesn’t appear to be able to lead to an accident is not a hazard. So it seems
likely that use of a phone or dropping a phone simply aren’t hazards.

End of story? Well, no, there is the matter of public policy.

3 Phones on Forecourts: Safety Policy

Some gas stations explicitly prohibit use of phones on forecourts. Simon Brown’s
HSE colleague suggested that this might be a policy of station owners. An HSE
Guide8 says that employees must “make sure that ..... no one uses portable
electric/electronic equipment such as a CB radio or portable telephone”. The
force of such “guidance” comes from the 1974 UK Health and Safety at Work
etc Act, which establishes inter alia the responsibility of an employer towards
employees to take all reasonable steps to ensure employees’ safety and to equip
them to do their job without danger to themselves or others (paraphrasing
op. cit.).

The document does not say where an employee should attempt to ensure
that no one uses RF transmitting devices. Without further qualification, it
would be reasonable to interpret it as meaning anywhere on the premises. It
turns out it could mean either that, or in an area around filling pumps and
nozzles. I base this on the following observations.

Simon Brown’s colleague suggested that one is only permitted to use RF
transmitters in environments defined to be at risk of explosive conflagration if
the RF device has been individually certified for such use. For example, UK
Home Office Guidance HGN(F)15 issued from the Communications Advisory
Panel advises that no transmitter shall be used within 10 metres of an area
“zoned” as “potentially explosive”, which, according to Brown, includes the
areas around filling pumps and nozzles. That gives us one interpretation. The
latest UK Institute of Petroleum Guidance for the construction and operation of
petrol filling stations requires an assessment of any transmitting equipment to
be made by the site operator before permission for use on site is granted. That
gives us the second interpretation. I am informed further that, in practice, this
means assurances from the equipment supplier that the equipment is certified
for operation in a zoned area.

8C338 IND(G)216L, 2/97, Dispensing Petrol As A Fuel- Health and Safety Guidance for
Employees, also at http://www.hse.gov.uk/pubns/indg216.htm.
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There is a third statutory interpretation, namely the forecourts of gas sta-
tions. This occurs in the Highway Code, the UK “guidance” document to road
users, whose violation is used as a basis for police warnings and prosecutions.
Mark Coates of BAe Systems quoted the Highway Code:

Petrol stations

Never smoke or use a mobile phone on the forecourt of petrol stations
as this is a major fire risk and could cause an explosion.

Notably, it doesn’t say “No CB radios”. Maybe there just aren’t enough of
them to justify the extra words.

Compare all this advice about use of phones with John Ganter’s quote from
Exxon spokesman Bunkley that

“some phone manufacturers [...] have cautioned their customers to
switch off their phones when refueling.”

If there is a risk from RF transmissions from phones, this risk also occurs
when the phones are switched on, whether or not they are being used for a
conversation. Mobile phones which are switched on, in so-called “standby”
mode, transmit protocol signals to maintain contact with a base station. If
transmission were to be a problem, then phones should be switched completely
off in the area of concern.

I tried to see if anyone could tell me of a difference relevant to a risk as-
sessment between dropping a phone when in use and dropping a phone which
is switched on but not in use. That is, whether the likelihood of an “incen-
dive spark” differed between the two cases, and thus whether these should be
considered two distinct hazards.

I guess that a phone in use is drawing more current; so the resistance of the
internal electronics must be lower; so the current contained in any spark between
battery terminals and electronic components of the phone when it is being used
may contain more energy. But we have already ruled out the possibility of such
a spark through considering the design of the phone.

We need to consider possible arcs occurring through current passing between
different battery contacts directly, not by current passing between between con-
tacts and pins. Let us assume the mechanics and situation of accidentally drop-
ping a phone are relevantly similar whether a call is being made or the phone
is on standby. Then any relevant difference in the risk calculation could only
be put down to differing likelihoods of dropping a phone in use, when you are
holding on to it relatively firmly, and dropping a switched-on phone when not
in use, say when rummaging around in a handbag or in your pockets for money
or car keys. Well, no prizes for guessing whether anyone has estimated those
likelihoods.
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There appears to be no reason anyone knows why a situation in which a
phone is in use on a forecourt is more risky than a situation in which a phone is
present but on standby. This seems to be acknowledged by unidentified phone
manufacturers in the quote from Bunkley; they want you to turn the phone off.
But the prohibition against use, but not against standby, through the HSE or
the UK Highway Code guidance does not match this concern. Furthermore,
let us recall that no one appears to know whether these situations are indeed
hazardous according to the technical definition.

Simon Brown’s HSE colleague wrote to me that, in 1992, the construction
of certain mobile telephones was examined, and compared against “recognised
standards for EX type equipment” (which I take to mean standards for RF
equipment qualified for use in certain explosive atmospheric zones) and drew
the conclusions that mobile telephones did not meet any recognised standard
for intrinsically safe electrical equipment for use in a “zone 1” area. The reasons
given were: excessive battery output, inadequate segregation between critical
components, and unacceptable voltage limits on the supply. When assessed
against British Standard (BS) 6941 for use in “zone 2” areas, the levels of
current in normal operation were shown to be safe but the protection afforded
by the plastic enclosure and battery connections did not meet the requirements.

I take it there have been considerable changes in phone design since then.
However, the expert informed me that the consensus view of his colleagues
working in the area was that they would probably arrive at the same conclusions
for equipment available today. (To emphasise: that’s a view, not a finding).

That explains why the ban on use; it is radiative RF equipment in a high-
fire-risk area, and such use by employees is controlled statutorily through HSE
guidance. Employees of gas stations are also supposed to stop you from using
your phone on the premises. This does raise the question why this ban is not
clearly advertised, and its semi-statutory nature made clear, on every station
forecourt in the UK.

Companies must conform to this guidance, or risk being prosecuted by HSE
if an accident ensues. However, it is not clear whether or how ordinary citizens
are required to follow it; it does not have the force of law.

So the following appears to be the situation in the UK. You may use a
phone on gas station premises if you are not an employee of the gas station,
but you must expect an employee to attempt to get you to stop, presumably
by informing you that your phone is not known to meet acceptable emissions
standards for areas around pumps and filling nozzles. You may ignore himher
with impunity. However, if you use your phone on the forecourt, you may expect
a policeman to warn you about a offence associated with not following the
Highway Code. If you should care to annoy all these people, you may terminate
your phone conversation, and start practicing your juggling with your, your
partner’s and your children’s phones, all on standby, content in the knowledge
that the policeman can do nothing about it, the employee can ignore you, and
that you are undertaking no risk.
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If that all seems a little daft to you, consider that common risk assessments
as performed by HSE are based on intuitively plausible principles, but not nec-
essarily on technical risk analyses such as explained at the beginning of this
paper. Let us then consider some common ways of formulating policy in the
absence of knowledge.

4 Some Principles

Here is the “common sense” analysis. Phones have batteries: batteries contain
enough “juice” so that, if discharged all at once in an arc, that arc could po-
tentially contain sufficient energy to ignite a gasoline-air mixture. Such an arc
could be allowed by detachment of the battery and exposure of the contacts
to a bridging conductor during abuse of a phone. Principle: better to be safe
than sorry (BBSTS). (This is often called the “precautionary principle”, which
would lead to a different acronym used by my small son for something else en-
tirely.) Based on this reasoning, BBSTS would seem to indicate that phones be
switched off (SO) on station forecourts.

Further, there is employee “guidance” for use of radio equipment in environ-
ments potentially at risk for fire. So another, well-established policy principle
of Prior Coverage (PC) applies. PC: phones are radio equipment, gas station
forecourts are described and covered environments; this situation is covered by
existing guidance for companies which says “don’t use” (DU).

Based on similar considerations, PC suggests “don’t use”, but BBSTS sug-
gests “switch off”. DU and SO are logically related. A phone which is switched
off cannot be used, so any situation in which SO is followed is also a situation
in which DU is necessarily followed. We can phrase this by saying that SO is
directly comparable to, and stronger than, DU.9

Another policy principle, which we may call Like-Is-Like (LIL) would say:
advise the public the same way that we advise companies on employee (“ser-
vant” in UK law) or subcontractor (“agent”) behavior. PC + LIL indicate the
weaker DU, but not the stronger SO, for public behavior with mobile phones
on forecourts.

The reasoning on which SO under BBSTS is based and the reasoning on
which DU under PC+LIL is based are not indentical. BBSTS is based on
the battery-spark causal mechanism; PC is based on potential RF transmission
dangers.

What has actually happened is that the measure implied by both, namely
DU, has been chosen to advise the public. Such a procedure could be justi-
fied by a principle such as Multiple Justification (MJ): if different, partially
independent, considerations justify some requirements, then recommend a re-
quirement justified by all these considerations. A use of MJ was indirectly

9In temporal logic, one would be able to prove that the state predicate expressing SO
logically implies the state predicate expressing DU.
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suggested in communications with HSE representatives. It seems to be felt that
a requirement following from multiple independent considerations is somehow
better justified that one following from just a single consideration.

All these principles, BBSTS, PC, LIL, MJ, seem intuitively reasonable. But,
as is so often the case with such social principles, if unrestricted, they lead to
anomalies. For example, a common criticism of BBSTS is that its uniform
application, if unrestricted, can lead to social paralysis or to “infringement of
basic freedoms” or various other phenomena regarded as undesirable by a soci-
ety. The principle LIL, if applied indiscriminately, yields the “corporate state”
so disliked by many cititens of Western countries from John Kenneth Galbraith
onwards. PC likewise is a principle of strong conservatism, also disliked by
many Western citizens, though not by all. So any use of these principles has to
be carefully circumscribed: indiscriminate use is not seen to be justified by the
polity. Although we (and organs such as HSE) must take these considerations
seriously, we could reasonably leave the circumscription of these principles to
social philosophers of safety and risk.10 I think it is true to say, however, that
a policy reliance on BBSTS, PC, LIL and MJ is self-consistent, providing one
gets the circumscription right. This is the combination of principles which I
identified at work in my correspondence with HSE.

I wish to introduce another intuitively justifiable principle, Physical Causal
Justification (PCJ). PCJ basically says that, if you suggest a safety measure R
for a situation S, then that’s because there are circumstances in which violating
R in S lead to an accident. A little more detailed formulation of PCJ says
that, for each safety recommendation R for circumstances S, there must be a
physical process in circumstances S which results in an accident in some situation
consistent with S if all recommendations except R are followed but R itself is
violated. PCJ says, roughly, don’t attempt to restrict on the basis of concern
about a process that cannot physically happen. It is a principle of realism about
causal mechanisms.

PCJ is the policy principle associated with technical risk analyses. If there
is no causal mechanism leading from situation S to an accident, then no matter
what are counted as “hazards” in the technical analysis, the likelihood of the
hazard leading to an accident is null, because no accident can follow from the
situation S. A very intuitive principle, which I shall call Don’t Fret (DF), states
that if the risk is null, no measures need be taken. PCJ describes the situation
which results from performing technical risk analyses and applying DF. I think
DF is incontrovertible.

Technical risk analyses of the form mentioned at the start of this essay
are required to be performed for safety-critical artifacts such as cars, power
stations, commercial aircraft and air traffic control systems, and the chemical
process industry. Many of these risk analyses are based on epidemiological

10e.g., Ulrich Beck, Risikogesellschaft, Suhrkamp Verlag, Frankfurt am Main, 1986; Niklas
Luhmann, Soziologie des Riskos, Walter de Gruyter, Berlin, New York, 1991; Kirstin Shrader-
Frechette, Risk and Rationality, University of California Press, 1991, and so on.
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studies (which may estimate, for example, the health effects of small quantities
of atmospheric pollutants such as radon gas in houses), or reliability studies
(the likelihood that specific system components physically fail), but many are
likewise not.

Policy based on technical risk analysis (TRA) is not invariably non-controversial.
In its guise as Risk Cost-Benefit Analysis (RCBA), it has come in for consid-
erable discussion and criticism.11 This criticism has centered mostly on the
use of a one-dimensional metric for assessing accidents and their severity. Use
of RCBA requires that one can directly compare, say, an injury to a person
with physical damage to an artifact. It leads in the extreme to such disqui-
eting phenomena as “the monetary value of a life”. Whatever one’s view on
such topics, this discussion does not concern us here, because we have made
no assumption about what kind of creature the severity of an accident is. In
our pursuit of technical risk analyses, we are not obliged to compare a break
of an arm with a break of a leg, or even either injury with the monetary cost
of successful treatment, let alone with the dent in an airplane. But for RCBA,
all these are directly comparable, as “costs”. A policy based on RCBA says:
minimise expected cost (MEC). It is the use of MEC as a decision procedure
which comes in for criticism. And this issue simply does not concern us here.
RCBA is supported by TRA, as are other assessment efforts, but it goes further
than TRA requires. MEC is only coherent as a policy if these further steps
required by RCBA are taken. We aren’t considering those steps here, so the
controversy concerning MEC is moot.

A major example of TRAs different from RCBA occur in the investigations
of commercial aircraft accidents, required of signatories to the 1948 Chicago
Convention which set up the International Civil Aviation Organisation (ICAO).
The purpose of such investigations is to identify actual physical risks on the
basis of careful causal analysis of accidents that have happened. Such identified
risks are not required to be causally linked to the actual accident – it has hap-
pened that some risk phenomena have been identified by an investigation into
an accident in which they were not causal. But the vast majority of recommen-
dations are based on factors which are causal to the accidents. Technical risk
analyses such as I outlined are complementary to causal accident investigations.
The former are intended to identify all ways in which accidents could occur, and,
because of this counterfactual modality, the goals are correspondingly harder to
ensure than the goals of an accident analysis, which is amongst other things to
identify the way in which a single accident did occur.

Let us now formulate the assertion that a (correct) technical risk analysis
is always appropriate: it always yields incontrovertibly relevant risk assessment
information, if performed. Let us call this assertion TRA Validity (TRAV). I

11Such discussion may be found, for example, in Kirstin Shrader-Frechette, Risk Analy-
sis and Scientific Method, D. Reidel Publishing Company, Dordrecht, Netherlands 1985; K.
Shrader-Frechette, Risk and Rationality, University of California Press, 1991; and in the pages
of the journal Risk Analysis.
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would argue that TRAV is incontroverted amongst professionals. I don’t know
of an example in the literature arguing coherently against TRAV. Using TRAV,
we can formulate the argument above justifying PCJ from a TRA along with
DF as: TRAV + DF entail PCJ. Incontrovertibility should be preserved by
entailment, at least by any criterion of rationality. So it follows that PCJ is
incontrovertible.

One should not be tempted to view this line of argument as saying that PCJ
is only incontrovertible in cases in which a TRA has actually been performed.
The principle TRAV is universal. It speaks, not to whether a TRA has ac-
tually been performed, but simply to the definition of what a risk is. PCJ is
unrestrictedly incontrovertible.

PCJ is the most well-justified of the principles we have discussed. Because of
its relationship to technical risk analysis, and its unrestricted incontrovertibility,
PCJ is arguably also the most important of the safety principles enumerated
above. However, PCJ cannot be assured by the conjunction of the principles
BBSTS, PC, LIL, MJ. The couterexample is the HSE recommendation concern-
ing phones on forecourts. As we have seen, that recommendation is justified,
both overtly and indirectly, by BBSTS, PC, LIL, and MJ, but I have argued
that, as far as we can tell, it violates PCJ.

This leaves policymakers such as HSE in a difficult position. If BBSTS, PS,
LIL and MJ cannot assure PCJ, but nevertheless PCJ must be assured because
it is incontrovertible, then there is no shortcut to assuring PCJ. A TRA at some
level must be performed. Furthermore, one must wonder about the justification
for any of the principles BBSTS, PC, LIL and MJ. None of them alone, and not
even all of them together, can reliably substitute for a TRA, else they would
be able to assure PCJ. But if they cannot reliably substitute for a TRA, what,
then, could be a justification for employing them?

I believe BBSTS, PC, LIL and MJ can substitute for TRA in cases in which
it is not felt that the identified risk could justify the resources one would need
to spend on performing a full TRA. But, as the phones and forecourts case
shows, these principles do not suffice as a substitute for TRA. PCJ, at least in
the weakest form of exhibiting a causal path to an accident, needs to be assured
independently of these other four principles.

Peter Ladkin
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Real and phantom risks at the petrol station:
The curious case of mobile phones, fires and body static

ADAM BURGESS

SSPSSR, University of Kent, UK

Abstract
This case study examines the alleged hazard associated with mobile phone use at petrol stations and
suggests that it is a phantom risk. Understanding its persistence in the absence of evidence, a number
of factors are outlined. A precautionary safety regime enforced by oil companies in the UK established
a restriction on mobile use on station forecourts that had the effect of confirming a danger. Warning
signs in mobile phone handbooks had a similar effect and led to further restrictions at petrol stations.
Among a number of problematic consequences, most ironic has been to distract from the real cause of
the increased number of petrol stations fires at, particularly, American petrol stations. Investigations
have identified the real cause; body static generated through vehicle re-entry while refuelling. This
episode suggests the need for clarity about the precise reasons behind any restrictions on the use of a
popular device that is already established as a potential, but invariably unconfirmed, health hazard.

Keywords: Rumour, mobile phone, petrol station, fire, static

A phantom risk

This paper examines the alleged fire hazard associated with mobile phone use at petrol

stations. Particularly in the UK, this alleged hazard is familiar to many people through the

experience of being told to desist from speaking on a mobile phone at a petrol station by the

station cashier. Signs prohibiting mobile phone use are displayed at petrol stations in the

UK, and are also seen in other countries and in some states of the USA. Although rarely put

forward in the public arena, the justification for the restriction rests on the phone’s alleged

capacity to ignite petrol vapour. In March 2005, Connecticut State Senator and chair of the

Senate Environment Committee, Andrea Stillman announced that he was considering

legislation that would ban mobile phone use at all petrol stations and impose a US$250 fine.

The Senator claimed that, ‘It is a known, documented fact that using a mobile phone in

proximity of the petrol pump can cause an electrical charge that can cause a fire that can

ignite the pump’ (Silva 2005).

Contrary to the Senator’s claim, mobile phones causing petrol station fires may be

regarded as a phantom risk. The notion of phantom risks emerged from research contesting

the awarding of liability claims in the American courts that had little scientific basis (Huber

1990, Foster et al. 1999). The essence of the concept was not to dismiss ill-founded claims,

but to highlight the curiosity of claims that were sustained principally by the character of the
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legal world. ‘Legal reality’ can be quite distinct, and determine that hazards that were

unlikely to represent tangible risks could nonetheless acquire an association with danger.

For example, under circumstances where it is possible to prosecute product liability claims

without having to establish causality between the product and possible harm, a sense of risk

can be established without any means being established through which the actual risk can be

either quantified or dispelled. As one of its principal proponents suggested, ‘In contrast to

risks that get nailed down, e.g. smoking and thalidomide, it describes risks that tend to hover

indefinitely in the background and never seem to crystallize. Phantom risks tend to arouse

suspicion, but the carcass is never found’ (Huber 1994: 1). Other influences besides legal

imperatives that may animate claims of harm have been emphasized in research on mobile

phone radiation (Brauner 1996, Burgess 2004). One factor is the elevation of public risk

perceptions as an independent starting point for contemporary risk management (Wahlberg

2001, Health and Safety Laboratory 2005). Institutional reactions such as purely

precautionary recommendations to limit exposure can also endow risks with an elusive,

phantom sense of danger (MacGregor et al. 1994, Burgess 2004, Wiedemann and Schutz

2005). As distinct from a clear process of social amplification, phantom risks often persist

simply at the level of uncertainty (Pidgeon et al. 2003).

The notion of phantom risk tends to question still dominant conceptions of risk and risk

management, given its emphasis on how wider social processes and political actors construct

perceptions relatively independently of the object itself. From their inception, studies of risk

have emphasized the objective qualities of products or facilities that have been the subject of

risk-related anxiety. Studies in the psychometric tradition are concerned with characteristics

that might trigger psychological concern, notably its unfamiliarity and how much ‘dread’ it

inspires (Slovic 2000, Royal Society 1992). Focusing on the relationship between the

objective qualities of (potential) risk objects and their psychological impact, influential

analyses argue that, ‘Qualitative hazard characteristics, along with a range of psychosocial

and cultural factors, shape individual and social responses to risk’ (Green et al. 1999: 51).

The focus on phantom risk, by contrast, suggests that objective characteristics can be

relatively irrelevant to which object becomes the subject of concern. Further, the focus of

study is not psychological interaction with the characteristics of phenomena, but the role of

institutional actors operating in a given legal, political and cultural climate. This is not to

suggest that social constructionist accounts are ignorant of the particular characteristics of

the focus of concern; technical appreciation can be extensive, but this might only reinforce

the understanding that there is nothing intrinsically hazardous whatever the concern

generated (Burgess 2004). To an extent, the most important ‘characteristic’ of the mobile

phone that explains the extent of reaction is simply its ubiquity. An important reason why it

has been blamed for fires is that it is highly likely one will be found at the fire scene (given the

extent of ownership) and thus provoke suspicion in the absence of other obvious causes.

As in other cases of phantom risk, there is an absence of any scientific verification for the

existence of a meaningful hazard. There have been no verified incidents of a mobile phone

igniting petroleum vapour. This cannot easily be attributed to a lack of investigation, luck

that there has not yet been an incident, or ignorance because it was not recorded. Richard

Coates, Group Fire Adviser at BP, has personally investigated many of the 243 documented

fires over an 11-year period that were attributed to mobile phones, and established a quite

different cause (Coates 2003). Other experts in the field such as the (American) Petroleum

Equipment Institute have come to similar conclusions.

It is unsurprising that there have been no recorded instances of mobile phones causing

petrol station fires. An early assessment by Shell Oil UK explained that ‘. . . portable mobile

phones properly used do not represent a meaningful hazard on the retail forecourt’

54 A. Burgess

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
E
B
S
C
O
H
o
s
t
 
E
J
S
 
C
o
n
t
e
n
t
 
D
i
s
t
r
i
b
u
t
i
o
n
]
 
A
t
:
 
1
4
:
3
8
 
6
 
J
a
n
u
a
r
y
 
2
0
0
9



(Petroleum Review 1991). Recent research has further indicated the implausibility of such

an occurrence. BP carried out some initial research, and a more rigorous and independent

study was commissioned by Motorola and conducted by Exponent Failure Analysis

Associates (EFAA 1999). The most widely cited investigation was carried out by Glenn

Kuriger and his team at the University of Oklahoma (2001). According to them, while

theoretically there is sufficient power in the battery of a mobile phone (or battery operated

drill) to present a risk, it requires ‘optimum conditions’ that are highly unlikely to actually

occur. The probability of an explosion ‘. . . depends on an ignition source being in the right

place at the right time and providing the right amount of energy.’ Their research ‘. . .

indicated that it would be an extremely unlikely, and in fact negligible event’ (Kuriger 2003:

21 – 22).

EFAA (1999) concluded that ‘. . . the use of a mobile phone at a petrol filling station

under normal operating conditions presents a negligible hazard and that the likelihood of

such an accident under any conditions is very remote.’ The Oklahoma team concluded in

very similar terms that, ‘While it may be theoretically possible for a spark from a mobile

phone battery to ignite petrol vapour under very precise conditions, the historical evidence

does not support the need for further research.’ (University of Oklahoma 2001) The

wording of this conclusion is significant. It is now common to recommend further research

into risks that are known could only be tiny, partly because it is regarded as insensitive and

politically dangerous to effectively deny even the smallest risk. In the mobile phone health

controversy, most parties to the debate suggest that further research is needed, despite the

absence of any evidence of human harm from the many studies carried out to date (Burgess

2004). Yet on the forecourt/mobile phone issue case, studies reject the need for further

research, suggesting an unusual degree of confidence in the unlikelihood of a mobile phone

causing a petrol station fire.

The improbability of this hazard constituting a meaningful risk was expressed more

directly by a representative of the Petroleum Council: ‘I suppose it could be technologically

feasible that if you threw the mobile phone down in a puddle of petrol and jumped up and

down and hit it 14 times with a metal object, you could conceivably ignite any fuel that

might be on the ground’ (cited in Baumgarten 2003). It can be argued that this effectively

means there is no hazard. Although suggesting that actual safety policy might be more

complicated, a useful engineering risk analysis discussion of the issue concluded that:

One may identify two nominal hazards here: use of a phone, and dropping a phone. But a

causal mechanism that could lead from either of these hazards to an accident has not been

identified. A putative ‘hazard’ that doesn’t appear to be able to lead to an accident is not a

hazard (Ladkin 2001).

The internationally authoritative Institute of Electrical and Electronics Engineers state

unequivocally as a consensus of its relevant committee that, ‘Mobile phones pose no petrol

station hazard . . . there is nothing to worry about’ (IEEE Spectrum 2004). Equally, it can

still be argued that in scientific terms safety cannot be declared or the possibility of a fire

entirely excluded; there remains a degree of uncertainty as in other controversies. A (static)

charged phone could ignite vapours, even if this risk remains very small compared to the risk

from a charged person. The mobile phone/petrol risk remains a potential candidate for

arguing a precautionary approach, if hardly a compelling one. It could be argued that is

relatively arbitrary that there has been social amplification of the mobile phone’s connection

to human ill health yet so little on its potential to spark petrol, given that there has been no

consistent evidence that mobile phones can negatively affect human health. Nor is it right to
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suggest that it is impossible for a mobile phone battery to overheat and even catch fire.

In late 2004 a number of incidents were reported worldwide of ‘exploding batteries’, and

campaigners were reported attempting to suggest yet another possible danger from mobile

phones as a result. ‘If you’re cramming more and more power in a small space, what you’re

making is a small bomb,’ claimed the president of the California-based Wireless Consumers

Alliance (cited in Wolfe 2004). But this appears to be a very particular phenomenon rather

than the result of a general drive to ‘cram in’ more power, as all cases involved poorly made

replacement batteries not manufactured by the mobile phone maker.

Scientific findings were discussed at a conference in London in March 2003, where a clear

consensus was reached that the possibility of a mobile phone battery igniting vapours was so

remote that any restriction on their usage because of such an eventuality was unsustainable.

Subsequently, representatives of the mobile phone industry have been lobbying the

petroleum industry to rescind its restriction in the UK through the trade association,

Intellect. They argue that any restriction should only apply while refuelling because of the

potential for distraction, and that it should not be implied that using a mobile phone at

service station is illegal. Most importantly, Intellect argues that signs suggesting mobile

phones are dangerous should be removed. This request has so far been rejected by the

petroleum industry, at least initially on the basis that it would be too complicated to enforce

the ban only when a customer was holding the nozzle. While such technical problems exist

with regard to implementing a change to the way in which mobile phone usage is restricted

at petrol stations, it would appear that the problem is actually a deeper one. The raising of

complications connected to changing safety arrangements at the forecourt belies a more

practical objection on the part of oil industry representatives to have to set about

reorganizing petrol station safety arrangements that prevent mobile phone use on the station

forecourt even if, in effect, relying upon a phantom risk in continuing to enforce such a rule.

The clearest problematic consequence of continued restrictions upon mobile phone usage

at petrol stations is the conflict caused following the demand from station cashiers that

customers turn off their phones. Although there are no documented figures, all parties

dealing with the issue concede that incidents have been relatively frequent in places where

restrictions are actively enforced such as in the UK. Experts attest to a rise in physical

confrontations between customers and station cashiers around mobile phone usage in

Britain. Particularly if measured over a long time scale, this rise simply reflects the

transformation of the mobile phone into a mass communication device that is constantly in

use. But the ‘spark’ that has ignited confrontation amid increased mobile phone usage has

clearly been the instruction that their usage is forbidden. From a perspective of balancing

risks, it can be suggested that this is conflict that is at least partially unnecessary. Now that

the potential risk against which the restriction is in place has been proven to be negligible,

the task of reducing conflict between customer and cashier at the service station would

suggest an easing of any restriction upon mobile phone use, and a more judicious style of

enforcement given the far more limited and general potential problem of customer

distraction. While policy is that enforcement is partially left to the intelligent discretion of

the cashier, the lack of any clarity about the nature and scale of problems makes applying

intelligent discretion very difficult. It is likely that if a station cashier has no real idea about

possible risks posed by mobile phone use, a ‘better safe than sorry’ approach is the likely

outcome. Precaution in the case of enforcing a restriction suggests an over-zealous

enforcement likely to demand non-usage even beyond designated hazardous zones.

A second problem highlighted by the continuation of restrictions, is the way in which they

serve to reduce the specificity of more real risks, or even serve as a direct distraction from

them. As in comparable situations of a proliferation of warnings, hypothetical or largely

56 A. Burgess
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precautionary warnings have the potential to distract from clearer hazards. There are an

almost infinite number of potential hazards surrounding us, and is partly for this simple

reason that it is necessary to set them in relative context when considering any potential risk.

Risks need to be contextualized and measured against potential benefits, if any sense of

perspective is to be maintained. More specific and clearly justified restrictions are likely to

encourage observance. While it is difficult to argue that a restriction on mobile phone usage

at service stations is an onerous imposition, it remains the case that any judgment depends

upon whether that restriction is justified. The station forecourt is not an operating theatre,

but it is still entirely possible that calls deemed important by the user need to be made

during that interlude. Additional context is that the service station now constitutes a

communications haven for drivers in light of the ban on mobile phone usage while driving

that is being enforced in countries such as the UK. The risks of significant distraction while

speaking on a mobile phone and driving have been proven, if still contested (Lissy et al.

2000, UK Road Transport Research Laboratory 2002). In clearly differentiating and

enforcing a restriction upon calling while driving, there is a logical case for easing any

restriction when drivers come to a stop during their journey.

There are other, more tangible risks against which using a mobile phone at a petrol station

should be considered. On an everyday level, the principal danger is general distraction,

which might cause the overfilling of tanks or collision, for example. Petrol stations are

potentially hazardous environments and require a degree of attentiveness on the part of

anybody using them. There are regular if infrequent incidents of vehicles that are already

alight for some reason being driven onto the petrol station vicinity. Although there is no

central reporting of incidents, the head of the authority that monitors station safety in the

UK reported that one major operator alone had 42 such incidents in 2004 (private

correspondence 25 January 2005). As the operator is calculated to represent 10% of the

industry, he made the reasonable calculation that this figure was 10% of such incidents. He

suggests a similar ratio for considering the number of incidents of tank failures where petrol

leaks from the storage tank into the surrounding subsoil, with one major operator

experiencing seven examples last year.

The third and broadest concern with regard to the continuation of restrictions is the way

in which it contributes towards the problematization of mobile phones more generally as a

phantom risk. The stories about mobile phone created petrol station fires do not operate in a

vacuum, and it is partially because of this that they have found some resonance despite the

lack of evidence. Largely unexplained restrictions on mobile phone use at hospitals and on

airplanes add to an almost mysterious sense of danger associated with the mobile phone.

The idea that mobile phones can harm health, even cause cancer, has been established since

the early 1990s and the first allegations of such a connection and subsequent widespread

media reporting (Burgess 2004). International surveys indicate a residual unease about the

safety of the mobile phone network, suggesting an almost existential anxiety about a

technology we can’t do without, but are told may be dangerous (Rowley 2004). The

restriction on their usage at filling stations both adds to and feeds off this arguably

unnecessary perception of insecurity.

Finally, the lack of clarity surrounding this phantom risk means there is a fundamental

lack of understanding about these issues among purported experts. The majority of relevant

specialist personnel internationally do not understand the implausibility of mobile phones

igniting vapours and causing fires and, by contrast, the real dangers posed by human

generated static discussed below. Despite the publicizing of recent findings, most American

fire fighters, for example, remain uninformed about the issue. Oil companies have shown

little interest in absorbing and disseminating this more recent knowledge, with the result that
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misunderstanding remains also among oil company employees from the retail to executive

level. Consequently, it appears that they are as likely to pass on unsubstantiated rumours

about petrol station fires caused by mobile phones as those unconnected to the industry. It is

in this context that Richard Coates of BP is so keen to refute the still-repeated assumption

that mobile phones are responsible for petrol station fires, and publicize the real likely

causes.

Restriction on mobile phone usage at petrol stations

The certainty with which this hazard is advanced stands in stark contrast to the lack of

verifiable incidents, and this discrepancy needs to be understood by examining the issue’s

evolution. In the first instance, the phantom risk of mobile phone created petrol station fires

was implied by the existence of restrictions against their use, and lingered as these restrictions

persisted and spread. The restriction has its origins and is most systematically applied in the

UK. Partially, the regulation was simply an application of the safety credo applied at petrol

stations known as Hazardous Area Classification. Under this regulation, station employees

are taught that potential hazards such as a lit cigarette should be kept away from areas such as

in the immediate vicinity of the pump. Early restrictions were a relatively direct response to

the appearance of the first, analogue phones coming into this environment. The ban was not

based upon any scientific research, but an instinctively precautionary response from those

charged with responsibility for safety at British service stations. From their perspective any

new device was an unwanted presence on the station forecourt, and early mobile phones were

not the only concern. This was also the era of CB (citizens band) radio, for example, adding

to worry about too many ‘non-controlled’ electrical devices being brought onto these

hazardous areas. It should be added that early mobile phones operated typically on

significantly higher power levels than later digital devices. The first regulation was based on

old technology, when phones had a power source of around 20 volts, compared to 0.6 – 3.6

volts today, and there was greater, if still hypothetical, potential for this increased voltage

creating a spark. The bulky and awkward appearance of the early brick phones may have

played a role in arousing the suspicion of regulators, seeming to physically confirm that this

was a relatively powerful device worthy of concern.

Regulations recommended by the Local Authority Coordinating Body for Regulatory

Services (LACORS) in 1992 established the first set of national conditions prohibiting

mobile usage as part of the operators licensing conditions, and these were renewed in 1996

and 2004. Until recently the guidance to petrol stations by the Health and Safety Executive

(HSE) was to ensure that nobody used a CB radio or portable phone, and this was enforced

through the 1974 Health and Safety at Work Act. The Highway Code, the British guidance

for road users, whose violation is used as a basis for police warnings and prosecutions,

instructed drivers to, ‘Never smoke or use a mobile phone on the forecourt of petrol stations

as this is a major fire risk and could cause an explosion’ (Ladkin 2001: 7). Further, under the

Dangerous Substances and Explosive Atmospheres Regulations of 2002, operators are

obliged by the petroleum licensing authorities to consider and control any such risk on the

forecourt. Somewhat curiously, however, the ban was never clearly advertised, nor its semi-

statutory nature made clear at British petrol stations.

It was the timing of its arrival as well as the appearance and power output of the early

mobile phone that made it a target for UK safety officers. The mobile phone appeared at a

time in the later 1980s of a concerted safety drive within all sections of the oil industry; a

drive to minimize, even eliminate risk. In the Piper Alpha tragedy of 1988, 167 men were

killed off the coast of Scotland following the explosion of a petrol processor on an oil and
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petrol production platform, in the world’s worst offshore oil and petrol industry disaster.

Although by no means the sole cause, this event gave shape and momentum to the oil

industry’s enhanced emphasis on safety and the elimination of risk.

The late 1990s also saw a wider drive within the HSE to establish a risk-based safety

regime (Ball and Floyd 1998, Health and Safety Executive 1999). A culmination of this

process was the release in June 2000 of a strategy statement entitled ‘Revitalizing Health and

Safety’ by the Health and Safety Commission (HSC 2000) and the Department of the

Environment, Transport and the Regions (DETR). This initiative represented a ‘step

change in safety’ as the website dedicated to continuing the health and safety drive in the oil

and petrol industry is entitled. As a result of this safety imperative within the UK oil

industry, using stairs without holding the safety rail even at administrative offices is a

disciplinary offence, for example. The safety imperative has been embedded beyond the

directly hazardous front line of the oil industry at the rigs, to encompass even office

environments. In effect, the very different environments of the petrol station, the

administrative office and the oil rig are being treated in a similar, highly risk-averse manner.

As the safety drive within oil companies spread to the office, it is unsurprising that it also

became manifest at their public face, the service stations. From the early 1990s these were

being transformed into retail outlets competing with supermarkets that, in turn, were

moving into oil companies’ traditional monopoly over petrol stations. The simplest effect

was to significantly increase the number of service outlets. A general safety drive

accompanied this increase in new stations and the move to modernize existing petrol

stations through eradicating ‘across the pavement filling’ that was regarded as both messy,

and potentially dangerous. Risks from fire were being reduced by annual inspection, and

some stations closed if they failed to meet new safety standards and were not deemed worth

the cost of upgrading.

It was possible in this climate of systematic risk reduction for the restriction on mobile

phone use to be introduced without any challenge. Whatever their own assessments of any

potential hazard, the fuel companies did not want to be seen pressurizing fire safety officers

by contesting the restriction. In an increasingly safety dominated environment any attempt

to downgrade an alleged hazard risks being seen as irresponsible, particularly without clear

evidence of safety (despite the inherent difficulty of proving safety and even though the

original precautionary restriction may not have been bound by any clear standards of proof).

Even as the mobile phone quickly evolved from a limited number of bulky devices, that

suggested restriction was hardly a major problem, to the mass use of small hand held sets,

with greatly reduced battery size and new battery technology, the restriction attracted little

attention, as it did not have any kind of dramatic effect, no pressure developed that might

have led to a questioning of this hastily evolved restriction. Only more recently, as the mobile

phone industry has sensed the negative implications of associating their product with (yet

another) hazard, has a constituency appeared that actively questions the restriction.

As it developed into a mass communication device, mobile phone manufacturers

Motorola and Nokia printed warnings in the manuals supplied with the phones, warning

their owners not to use them at petrol stations because of the risk of fire. Ericsson, before its

merger with Sony, included the following warning with its T66 phone:

Turn off your mobile phone when in any area with a potentially explosive atmosphere. It is

rare, but your mobile phone or its accessories could generate sparks. Sparks in such areas

could cause an explosion or fire resulting in bodily injury or even death. Areas with a

potentially explosive atmosphere are often, but not always, clearly marked. They include

fuelling in areas such as petrol stations . . .
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Such disclaimers appear to have been a precautionary anticipation of possible litigation,

prompted by awareness of the new UK restrictions. Characteristically for a phantom risk,

legal considerations were at the centre of the cell phone/petrol station issue. Although there

was no substantial basis to believe a modern mobile phone could spark an explosion, this did

not mean there would be no attempt to prove such causation were there to be a petrol station

fire and an allegation that it was caused by a mobile phone. While such a legal challenge has

never materialized, however, the printing of precautionary warnings did have the effect of

spreading and confirming the possibility of a mobile phone ignited petrol fire. A leading

expert on this issue, BP’s Richard Coates, regards the advice by mobile phone

manufacturers as the most important in substantiating the idea that the mobile phone

might spark an explosion. In discussion with the author (2 February 2004), he explained that

it has been put to him many times that he can hardly be so certain that a mobile phone

sparked fire is not possible, when mobile phone manufacturers themselves print warnings.

The importance of manufacturers’ advice can also be seen in their centrality to Internet

circulated stories. Even more importantly, the warning signs against mobile phone usage

that exist at service stations in some parts of the USA were largely a response to the

appearance of the manufacturers’ own warnings. If those who actually manufacture these

devices apparently concluded there might be a problem, then it is unsurprising that some in

the oil industry reacted with similar caution.

By the later 1990s, however, recognition developed that it was unhelpful for

manufacturers to, in effect, play a role in further stigmatizing mobile phones as potentially

dangerous. With the mobile phone already associated with other hazards, most notably with

health problems such as cancer, another unclear yet negative association was unwelcome

(Carlo and Schram 2001, Burgess 2004). This was particularly the case as it became clear to

mobile phone makers that the risk was indeed negligible. The American manufacturer

Motorola commissioned scientific research into the issue, and has subsequently vigorously

contested any danger through its website. The situation at the time of writing with regard to

manufacturers’ warnings is that a new internationally harmonized text has been agreed by

the mobile phone industry that instructs users simply to obey whatever signage exists,

including following instructions to turn off the device if instructed to do so. Given the

variety of regulations that exist internationally (even within the same country),

manufacturers feel it is necessary to ensure their advice is simply consistent with whatever

local laws exist.

The international picture with regard to restrictions on mobile phones at petrol stations

remains confused. The policy of the large French oil corporation, Total, is that restrictions

on use at petrol stations is based on the precautionary principle, with reference to both the

possibility of a spark induced fire and the problem of distraction. Many of Canada’s

operators have banned people from making calls while refuelling, and some petrol pumps in

Australia, Malaysia, the USA and many European countries carry warning stickers.

Meanwhile, in South Africa there is no ban; because the risk is unproven there is therefore

no safety issue as far as regulators are concerned. Because regulations for petrol stations are

often enforced at a regional level, bans can exist in some part of a country and not others.

The city of Sao Paulo in Brazil implemented a ban in late 2004, for example. An earlier city-

based restriction was enforced in Cicero, Illinois. Overall, what is striking is the degree of

confusion despite the universality of the technologies involved; typically it is unclear why any

signage exists, and the extent to which it should be enforced.

In the important UK context, there is now official acknowledgement for the lack of any

evidence for an spark caused by a mobile phone to ignite vapours, and that the principle

issue is therefore one of potential customer distraction while both refuelling and speaking on
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a mobile phone at the same time. Thus a recent mobile phone operators’ pocket guide for

consumers explains:

Q: Why do some petrol stations ask me to turn off my mobile?

A: It’s distracting. Mobile phones won’t cause a fire or explosion but can be distracting

when filling a vehicle with highly flammable petrol. This is why some petrol stations have

signs asking customers not to use mobiles (Vodafone 2004).

In the circular of advice given to local authority enforcement officers by the HSE it is now

conceded that: ‘Radio transmissions from individual mobile telephones are generally too low

to induce dangerous electric currents in nearby equipment and the risk of incendive sparking

from the battery is low . . .’ As a result, ‘Rather than applying a total prohibition on the use of

mobile telephones on petrol forecourts which has resulted in some anomalies and frequent

abuse to staff . . . Mobile telephones should not be used by customers or forecourt staff

while actually dispensing petrol into fuel tanks or containers’ (Hela Lacors Petel 2004).

In practice, however, little has changed, particularly with regard to the actual enforcement of

restrictions, and the signs suggesting mobile phones represent a danger remain in place.

Partially this is because the preoccupation of health and safety personnel remains with even

hypothetical risk, an outlook that appears to inflate the scale, yet deflates any differences

between potential hazards. Thus, as in the document above, the risk of mobile phones

igniting vapours is described as just generally ‘low’, rather than as the remote risk suggested

by research, and reflected in Vodafone’s clear statement above. In addition, the most direct

consequence of the restriction is only to prevent individuals’ usage around the pump. From

a health and safety perspective this is regarded as only a minimal disruption and, thereby, a

reason for maintaining the precautionary status quo. Most importantly, the oil companies

have not clearly acknowledged, let alone attempted to act upon any refinement of the

restriction by the HSE. There appears to be no desire on the part of oil companies to follow

the lead of the mobile phone operators guide and clarify the reason for the restriction, either

among staff or for the general public. In practice the restriction continues to be enforced on

the basis that there is something inherently dangerous about the mobile phone in such an

environment.

Considerable confusion appears to result from a lack of willingness to clarify this issue.

Many station attendants in the UK enforce restrictions on the basis of the now discredited

notion that they might ignite petroleum fumes, even after the change of approach introduced

by the HSE. Asking 25 UK station cashiers1 about the reason for the restriction in 2004, it

was found that most suggest that it is based on a reaction to fires actually having happened,

or the clear possibility of a mobile phone sparking a fire. No petrol station employees explain

that the restriction is now because of the potential for customer distraction while refuelling

and speaking on a mobile phone at the same time. Different individuals in different parts of a

multinational oil company like BP are operating on different accounts of the extent and

character of mobile phone risks at the petrol station.

No smoke without fire? The curious case of the (almost)

‘all American’ static fire

Regardless of research clearing the mobile phone of responsibility, there have actually been a

relatively large number of fires without obvious explanation at service stations in recent

years, particularly in the USA. An analysis of automotive fuelling fires by the American

Petroleum Institute in early 2000 noted that there had been 115 in the preceding 8 years
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(Davis 2002). Although it remains unclear whether the rise was also related to more accurate

reporting, it was notable that the number of incidents reported annually was rising

significantly. In looking at the reasons for this apparent rise in the number of fires, an

interesting twist emerges about the story linking mobile phones and service stations.

In the absence of other explanation, mobile phones have frequently been blamed as the

most likely source for many petrol station fires in recent years. ‘Circumstantial guilt’ has

been made possible by the ubiquity of the mobile phone, as well as the lack of any other

obvious cause. Even in the USA, where usage is at lower levels than in many European

countries, there is a high likelihood that a mobile phone will be present at any such incident

given that a majority of adults now own one. There have been actual incidents where

individuals who have experienced flash fires as they refuel were known to have also been

carrying a mobile phone. Coates (2003) explains that the first incidents he was involved with

on BP’s behalf were in December 1999 at a petrol station in Santa Fe, New Mexico, and a

short time later in Rockford, New York. Both fires were initially attributed to a mobile

phone because the instrument was in the hand of the person when the flash fire occurred. It

continues to be the case that many fire personnel are likely to assume that a mobile phone

spark might have caused a petrol station fire, as they have not been instructed otherwise. The

phantom risk of mobiles at petrol stations is thus partly sustained by the misunderstanding

of relevant expertise.

It is possible for a small charge to ignite petrol vapour, sometimes leading to an explosion.

This has nothing to do with mobile phones, but is caused by static build-up. Coates (2003)

has now established that it is static electricity generated by the body of the person refuelling

the vehicle that has created the spark igniting petrol vapours in many of the unexplained

American petrol station fires of recent years. An actual occurrence of a body static fire has

been caught on a video stream widely circulated on the Internet (Petroleum Equipment

Institute 2005). The dramatic footage shows a flame suddenly leaping into the air as a

woman returns to, and touches, a petrol pump handle. Prior to the flame shooting in the air,

the woman is shown to ‘latch’ the pump nozzle onto the fuel tank opening, then very briefly

get back into her car, before getting back out and touching the fuel pump again ready to

remove it. During this process, the woman has effectively ‘charged’ herself sliding back into

and out of the vehicle, and this charge has jumped from her body to the petrol vapour

around the tank opening and ignited. Coates (2003) concluded from his investigation of the

unexplained petrol station fires that most were caused primarily by the discharge of static

electricity from the body. The ESD and Electrostatics Journal, available through the Internet,

maintain a publicly available record of such incidents.

The phenomenon of static electricity is familiar in everyday terms, from the shock

sometimes jumping from a shopping trolley, to hair standing on end after being rubbed with

a balloon. But how is it possible for static electricity to cause an explosion at service station?

In simple terms, sliding across a seat creates the static charge and unless the charge is then

grounded by touching the metal of the vehicle’s body, a spark can ‘jump’ to petrol fumes

when the person returns to the vicinity of the fuel tank. Such everyday electrostatic

discharges possess enough energy to ignite flammable mixtures when a finger is within a

fraction of a millimetre of an earthed object. Usually, however, the person is grounded along

with the vehicle and the pump. More exhaustive technical explanations explain the

conditions under which static fires are possible (Institute of Petroleum 2003, ESD and

Electrostatics Journal).

As Davis (2002) notes, the first refuelling fires were reported in Europe in the early 1990s,

and it was surmised that new surfacing in the forecourt vicinity was impeding the grounding

of any charge. Subsequently, other reasons have been put forward for why static has not
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been discharged and actually caused fires in recent years, including more plastic automobile

parts, and more rubber-soled shoes and synthetic garments. While it is difficult to precisely

identify why static fires have generally arisen only during the last decade, it is possible to

identify several factors that are relatively unique to the USA and clearly play some role.

There are recorded instances of static induced service station fires and consequent injuries

in Europe, but they are very rare compared to the number of incidents in the USA.

Static fires have happened principally in the USA, first, because of the practice of latching,

where the pump nozzle can be fixed onto the fuel tank opening leaving the person refuelling

free to do something else. While this method of refuelling is not totally unique to the USA (it

is also possible at some German stations, for example), it is distinctive. Latching is not

significant in itself, but in that it makes it possible for the person refuelling to get back into

the vehicle, and thereby potentially charge themselves. A generally slower process of

refuelling than is normal in Europe is a second explanatory factor, principally through

increasing the possibility of vehicle re-entry while waiting and thereby the possibility of

charging the body. A third reported factor in the higher incidence of fuel static ignitions in

the USA appears to be the actual petrol formula. Changed to comply with the Federal Clean

Air Act of 1990, the new American petrol formula appears to have increased the likelihood

of combustible fuel vapours in or from the tank (Davis 2002). Other experts have referred

specifically to an absence of anti-static additives that are present in other countries’ petrol

formulas.

Away from such technical issues, the fundamental issue is that static fires can only happen

if the person refuelling gets back into the vehicle. It does not appear to be a coincidence that

a majority of static fires have happened during the winter months, precisely when the desire

to stay out of the cold by getting back into the vehicle would be strongest. There is an

uncorroborated, but generally agreed, finding that the majority of static fire incidents

directly involve women. Some experts speculate that this is because women are more likely

to wear synthetic materials, others suggest that they are more likely to re-enter the vehicle

either out of concern to avoid the cold, check on children, or fetch credit cards or money

that men typically keep in trouser and jacket pockets. Whatever the uncertainties around the

emergence and social aspects of static fires, however, it does appear that they are only

possible under conditions largely particular to the USA. While there are recorded examples

of static fires outside the USA, there are none in the developing world. Not only is there no

latching, but the driver typically does not even get out of the vehicle as refuelling is still

invariably carried out by a station pump attendant.

Concern about the incidence of static fires has led to a ‘Stop Static’ campaign by the (US)

Petroleum Equipment Institute. While actions against potential hazards can seem difficult to

specifically target, in this case the necessary action is clear; in the form of signage instructing

customers: ‘DON’T GET BACK IN THE CAR WHILE REFUELING.’ Stopping the

practice of latching is a more direct way to tackle the problem and this has happened in

certain areas of the USA, including parts of Florida and New York State. However, there

remains no obvious and effective federal mechanism through which latching can be banned

nationally. A further concern is that American fire personnel remain relatively uninformed

both about the real problem of static fires and the implausibility of mobile phone sparks

igniting petrol vapours. An increasing number of forces, such as those trained at Gaston

College, North Carolina, are studying static created fires, but most remain unaware.

Nonetheless, it should be taken into consideration that even static fires remain incredibly

rare when considering the number of refuels that take place. One authority from the

Petroleum Council calculates the odds as approximately 100 fires out of 120 billion refuels

annually in the USA (cited in Baumgarten 2003).
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Conclusion: Some reflections on real and phantom risks at the petrol station

The phantom risk of mobile phones igniting petrol vapours has been sustained by

precautionary health and safety measures and warnings. It has led to restrictions on mobile

phone use on station forecourts that have become the public face of this phantom risk and its

de facto basis. It is assumed that the restriction is based upon such incidents having

occurred, or are likely, and this is suggested by station employees when asked about the

reason for the restriction. There are a number of consequences to the perpetuation of

restrictions on mobile phone usage at petrol stations on the basis that they might cause an

explosion. These are that it leads to physical confrontation; confusion over real and only

phantom risks; and the way in which the restriction adds to the wider, largely unnecessary

problematization of devices used by billions of people worldwide. The most notable

confusion over relative risks has been the effective blaming of petrol station fires actually

caused by human-generated static electricity, on the mobile phone. Thus an irony of this

story is that it has served to distract attention from fires created by an apparently even more

improbable source than mobile phones; the body itself. The static fire remains a

phenomenon known to only a minority of even specialist personnel, let alone the public

at large.

In academic terms, this case study presents issues that are different to those suggested by

influential contemporary sociological writing on risk. In other contemporary science-related

controversies, the problem has been identified as an outlook dominated by technical

expertise and now allegedly outmoded and patronizing ‘top down’ attempts to make the

public better understand the science and relative risks involved (Beck 1992, Wynne 1996).

Elsewhere, controversies such as over alleged negative human health effects from mobile

phones are driven by competing and conflicting expertise (Wiedemann and Schutz 1993).

By contrast, the petrol station/mobile phone case is notable for the manifest lack of expertise

that has allowed fundamental misunderstanding of hypothetical and real hazards to continue

in the face of relatively definitive new evidence. There is very little dissemination of this

change, or the research disproving the possibility of mobile phone forecourt fires even within

the petroleum industry internationally. Specialist personnel such as fire fighters remain both

unaware of the real if rare problem of static-induced fires, yet still labouring under the

misapprehension of the possibility of a mobile phone somehow sparking petrol vapours.

Particularly in the UK, restrictions remain in place on the precautionary basis that it is

better to continue to guard against all ‘low’ risks. To an extent, inertia around the mobile

phone/petrol station issue should be understood pragmatically. It is easier to maintain a

status quo where signage and attendants continue to deter mobile phone usage at the petrol

station for whatever reason, than bring about a change that is more differential in its

presentation of risks. A further obstacle to change described by experts is that cashiers are

typically not considered to be highly motivated employees who would rapidly understand

and respond to instruction and implementation of changed instructions regarding what

safety personnel regard as a highly technical issue. It can be added that, were there the will to

bring about a change, there remain other difficulties involved in changing site management

such as the decentralized nature of the petroleum business. At BP, as with the other major

oil companies, the vast majority of stations are franchised out in one form or another; there

are few stations entirely under the control of the companies themselves and therefore easily

subject to changes of practice and instruction. Whatever the merits of technical problems

involved in bringing about change, however, it is important not to lose sight of the

coincidence of factors that make it possible for phantom risks to persist. Perhaps most

importantly, it should be recognized that public restrictions and precautionary measures,
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whatever their real origin and basis, may have the effect of confirming dangers that might, in

fact, be only hypothetical or self affirming.
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Mobile Technology, Health and the Environment 

Mobile Phone Usage at  

Petrol Stations 

 

 

 

As far as the GSM Association 
(GSMA) is aware none of the media 
stories of mobile phones causing 
petrol station fires has ever been 
traced to a real event. However, 
there may be hazards associated 
with the distraction of using a mobile 
phone while operating a petrol 
pump. Therefore, we recommend 
that mobile phone users respect 
safety advice. 

Background 

There is periodic media coverage 

claiming that mobile phones have been 

involved in explosions at petrol stations, 

but none of these stories has ever been 

traced to a real event. In some countries, 

warning notices on petrol pumps and in 

handouts have also encouraged 

speculation. In fact, as a 2005 report for 

the Australian Transport Safety Bureau1 

concludes: 

‘A review of the literature revealed that, 

between 1993 and 2004, there were 243 

reported incidents of fires breaking out at 

petrol stations around the world. Although 

the fires were claimed to be caused by 

exploding mobile phones, experts have 

subsequently revealed that not one of the 

incidents was associated with 

telecommunication equipment. Instead, 

many of the fires were ignited by the 

discharge of static electricity from the 

human body.’ 

This information brief addresses only 

issues related to petrol (gasoline) 

stations, expert advice should be sought 

in regard to possible risks in other 

flammable atmospheres. 

Risk Assessment for Mobile Phones 

In March 2003 the UK Institute of 

Petroleum hosted a technical seminar 

entitled Can mobile phone 

communications ignite petroleum 

vapour’ The seminar summary 

reported: 

‘The seminar showed the findings of 

research undertaken to date demonstrating 

that although the majority of mobile phones 

are not specifically designed and constructed 

to prevent them igniting a flammable 

atmosphere (in accordance with standards 

for ‘protected equipment’), the risk they 

present as a source of ignition is negligible. 

The Institute of Petroleum is not aware of 

any fire incident that has been substantiated 

as having been caused by a mobile phone 

anywhere in the world. Presenters indicated 

that all of the reported incidents are either 

hoaxes or have been incorrectly attributed to 

having been caused by a mobile phone.’ 

 

 



 

Where to go for more information 
GSMA: http://www.gsma.com/health 
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Studies by the University of Oklahoma2 

and Exponent Failure Analysis 

Associates3 support this conclusion. The 

manuals of some mobile phone 

manufacturers still contain warnings, 

related to the remote possibility of 

sparks from a dislodged battery but 

others have removed the cautionary 

language from their manuals. 

 

 

 

 

Siting of Base Stations Near Petrol 

Stations 

Mobile phone base stations antennas are 

sometimes located on or near to petrol 

stations forecourts. In publicly 

accessible areas, the radio frequency 

signal levels are only small fractions of 

human safety guidelines. At the same 

2003 Institute of Petroleum seminar, Mr 

Tony Maddocks of ERA Technology 

Limited concluded:  

‘Base stations have highly directional 

radiation patterns and the assessment 

indicates no hazard at ground level.’ 

 

GSMA Position 

We are unaware of any established link 

between radio signals from mobile 

phones or base stations and petrol 

station fires. There may be more 

tangible hazards associated with the 

distraction of using a mobile phone 

while operating a petrol pump. 

Therefore, the GSMA recommends that 

mobile phone users respect the 

prohibitions of the fuel companies, and 

follow any relevant advice given in their 

mobile phone user guides. 
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