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Intreduction

Overall, residential fires have been decreasing in recent years. However, residential fires
in which a candle was the source of the heat ignition have been increasing. In 1998 there were
an estimated 12,800 candle-associated fires that resulted in 170 deaths and 1,200 injuries.l The
Consumer Product Safety Commission (CPSC) staff has begun working with ASTM
International to develop a voluntary standard for candles. As part of this effort, CPSC staff
conducted a study of candle-associated incidents.

Candle-associated incidents of which CPSC staff became aware were assigned for
follow-up, in-depth investigation (IDI). Assignments were based on reports from all available
sources indicating that a candle was involved in a fire or a situation that might have caused a fire.
Sources included fire department reports, newspaper clips, and consumer complaints. All
available information was collected regarding the candle (s) and any other product (s) involved,
its characteristics, and how it was being used. Where possible the candle, any remaining part of
it, or an identical candle was collected as a sample. Since the incidents investigated were not a
statistically derived sample of candle-associated fires, the data collected are reported only in a
descriptive manner, since no inferences can be made concerning all candle-associated fires.

Results

In all, 593 IDIs were assigned spanning the time period from January 1998 through
September 2001. The summary description of every IDI was read by one analyst and the IDI
was categorized as having one or more of the following hazard patterns: candie flared up; candie
exploded; wax was low; container shattered; container caught on fire; candle reignited; candle
tipped over; candle tipped over (attributed to pet involvement); possible candle defect; child
play; candle unattended, including fell asleep, left the room, and left the residence; and other.

This report summarizes information from 112 IDIs in categories where the hazard was
considered to be potentiaily addressable by a voluntary standard requirement. This included the
following categories: candle flared up, candle exploded, wax was low, container shattered,
container caught on fire, candle reignited, and candle tipped over (not involving a pet). These
categories represent an initial identification of scenarios of interest. Other scenarios might be
identified on further analysis. IDIs from each category are discussed separately.

Candle Flared Up

There were 30 cases where the candle was described as “flaring up”. A summary of each
of these cases is presented in Appendix 1. Of these 30 cases, 12 involved gel candles and 18
involved candles made of wax.

'Mah, Jean. 1998 Residential Fire Loss Estimates, Division of Hazard Analysis, Directorate for Epidemiology,
U.S. Consumer Product Safety Commission, Washington, D.C. 20207
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Six of the gel candle incidents were due to two particular gel candles (cases 4,5,6, &
9,10,11 in Appendix 1). The candle involved in cases 4, 5 and 6 was recalled (CPSC Press
Release #97-005) and the manufacturer of the candles involved in cases 9, 10 and 11 is no longer
in business and its purchaser ceased manufacturing gel candles in 1998%. While this addresses
the immediate hazard of these candles, it does not prevent future manufacture of similar candles.
CPSC has one sample of each of these candles (samples 01-830-4393/1,2 and 01-840-7445)
which could be used for chemical or other analyses to attempt to determine the hazardous
components of these candles.

Of the flare up cases involving wax candles, four involved tea light candles. All four
were in holders, three holders were ceramic, one was glass.

Additionally, wax candle flare-ups may have involved flammable coatings and paints on
the candles themselves or their containers (cases 21, 27,and 28) or flammable containers (dried
coconut shells, case 20) catching fire. In some cases (16 and 21) low wax may have contributed
to the coating catching fire.

Flare up case 19 involved a small (1.5 inches in height} filled candle in a glass container
slightly larger than the wax. The wax immediately turned liquid when the candle was lit. A
“safe use tip” cited in IDI 010823HWESO008 stated “if the remainder of your candle is liquefied
when burning, it’s time to stop burning”.

Candle Exploded

Five incidents where the candle was described as having exploded are summarized in
Appendix 2. One of these cases (5) was a gel candle that exploded after having burned for two
~hours the first time it was used. First time use was also cited in a number of gel candle flare-ups
(see Appendix 1).

Case 3 involved a small (2 inches in diameter by 2.75 inches in height) filled candle in a
glass container that exploded carrying wax with it. A letter from the retailer included in the IDI
in case 3 states that “the candle container met with the UL guidelines for temperature”.

Case 6 involved a 3-wick candle with low wax that exploded. A second candle did the
same thing when tested by the consumer. The explosion appeared to be related to low wax. The
consumer’s comment was “the wax had gotten low, but it seems to me, that the fire would have
gone out had it been that low.”

Case 4 may also have involved low wax, or the flame becoming too close to the holder.
The consumer appeared to be using a refill candle in its plastic packaging on a glass ashtray
rather than placing the candle in its intended glass holder. As the candle burned down, it caused
the ashtray to shatter.

The remaining case (2) contained very little detail.

* See letter from Sula McAuley to Ann Montalbano in IDI 991220HCC2131.
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Wax Low

In the five cases summarized in Appendix 3, low levels of wax were cited as contributing
factors in fires or explosions of candles. In two of these cases the candle appears to have simply
burned all the way down and ignited its holder and/or the surrounding materials: incase 3, a
house fire where candles were being used for light, some candles found at the scene were very
short and in case 5 a candle bumed down, igniting a wooden holder and then an entertainment
center.

In the three other cases, ¢ither the candie or its container may have exploded when the
candle bumed all or most of the way down. Two cases were witnessed to have exploded when
the wax in the container got low (case 2 and a previous incident in case 4). Both had glass
containers. In the other case (case 6), the first items ignited were 1.5 or more feet from the
burning candles, so the user believes the candles must have exploded or otherwise spattered wax.
She witnessed only the wicks remaining in the holders where the candles had been burning,

Container Shattered

The incidents in which a candle container shattered are summarized in Appendix 4. All
of the shattered containers were glass.

Of the eight cases that involved a gel candle, three were previously summarized under the
flare-up cases (Appendix 1). Of the remaining 5 gel cases, three (cases 2, 3,4) involived the
recalled candle identified in the above discussion of gel flare up cases and one (case 5) involved
the out-of-business-manufacturer discussed above. The remaining case (7) provided no new
hazard information.

Of the eight wax candle incidents, four (cases 11,13,14, and 17) involved low levels of
wax. In case 11, the glass container for a 15.5 oz candle broke and hot wax spilled, igniting
clothing and a dresser. A letter from the manufacturer states that the candle had probably burned
down too far. In case 13, a three-wick aromatherapy candle was lit when its wax was low and its
glass container shattered. In case 14, the fire department report stated that the candle probably
burned low, heated the glass of the container, causing it to crack, spilling liquid wax that ignited
combustibles. In case 17, the holder burned when the candle wax was low.

Container Fire

The most common scenario in the container fire cases (Appendix §) involved a
flammable container. Cases included possible flammable paint on the interior of a metal holder
(case 9), some kind of flammable plastic holder which fire department personnel were able to
easily ignite (case 10), and the flammable plastic head of an angel candle holder (case 8,
recalled, press release #99-126). In one case (7), the porous container ignited as the last of the
wax burned. Another case (4) appears to have been due to a combination of too little wax and a
flammable container: after buming about 15 minutes, all the wax in the container had melted;
the container itself caught fire at 30 minutes.



The other cases provided no new hazard information.
Reignition

The reignition cases (Appendix 6) highlight the issue of heat storage in candles. Case 9
involved a candle that reignited after having been burned for 3-4 hours and then extinguished
with a snuffer. The manufacturer’s comments express doubt that the candle involved in the
incident was theirs, based on the size of the candle and the location where it was purchased.
However, a smaller similar candle was theirs. They note that the caution label on their candle
states “Burn candle for no more than 2 or 3 hours at a time.” The manufacturer’s comments
continue “This is noted to prevent two situations, first that the candle does not melt over and
second that the candle does not overheat. In the second case, this prevents re-ignition of the
candle.” These comments acknowledge that reignition is a potential hazard when a candle is
extinguished after having burned for a long period of time.

There were additional cases where heat storage within the candle or the candle wax may
have contributed to a fire. In case 3, wax spattered onto a kitchen counter when a tea light was
blown out as the consumer left her house. She returned one hour later to find the house on fire.
In case 4, the consumer blew out three candles that had been burning on the rim of her bathtub
before going to bed. Three hours later she smeiled a melting smell and discovered the tub was
on fire. In case 8, a consumer thought she had blown out the five candies in a styrofoam holder
inside a wreath before she left home. She returned to find the home destroyed by fire. In case 2,
a blown out candle being used during a power outage may have fallen from its holder and ignited
bedding. In case 10, the consumer blew out the candie and went to take a shower, Curtains may
have come into contact with the candle.

Flammable inclusions in the candle may add another hazard factor in some cases. In case
9, cited above, the candle included vanilla beans that may have ignited. In case 5, cinnamon
sticks surrounded the candle and may have ignited after the candle wax flickered out.

Of course, an alternative explanation in all these cases is that the involved candle had not
actually been extinguished. However, given that “overheating” of candles is a known possibility
- and is the reason for suggested limitations on burning time, as stated in the manufacturer’s letter
in case 9, it cannot be totally discounted in these cases.

Tipovers, not attributed to a pet

Tipover cases are summarized in Appendix 7. Four of these cases invoived only a
candle, as opposed to a candle in a holder or a candle on a shelf, etc. In case 34, the consumer
nodded off after lighting a candle on a table next to a mattress that had been placed on the floor
and used as a bed. After burning for more than two hours, the candle rolled off the table, and
ignited the bedding on the floor. In case 35, a consumer lit a candle and placed it on a spiral
stairway to a loft at about 8:00 p.m. She subsequently fell asleep on a sofa under the stairway.
She was awakened by a smoke detector at approximately 4:00 a.m. The candle had fallen on the
sofa and ignited it. In case 36, a candle fell from a windowsill onto newspapers, igniting them.



In case 37, a filled candle in a 3-inch round glass container fell off an organizer (apparently some
type of shelving unit) and rolled under the bed, igniting the bedding. The candle had been
burning unattended for about 1.5 hours.

It is difficult to discern an addressable hazard pattern in these cases. Based on their burn
times, cases 34 and 35 may involve the “melt over” discussed above under the section on
reignition, There was no information on the candle involved in case 36. The rounded shape of
the candle in case 37 is inherently less stable than some other shapes, and might present a hazard
if the candle bumed unevenly or otherwise became unbalanced.

There were 10 cases investigaied where the tipover involved a candle in some type of
holder. In case 2, a 3- to 4-inch candle in a glass-size cup holder either dropped or tipped over
onto a tablecloth covering an endtable. In case 4, an unattended taper candle in a wooden
candlestick leaned or tipped over, and ignited a blanket hung as a wall in a basement bedroom.

In case 5, a piliar candle in a metal candieholder left unattended on a dresser fell over and ignited
bedding. In case 6, 12-inch pillar candles in metal holders on a bedroom dresser may have been
knocked over by a child jumping on a bed against a common wall in an adjacent room. In case
8, a 3-inch by 8-inch pillar candle, lit for only a few minutes, fell from a wrought-iron-type metal
holder into a space between a TV console and a sofa, igniting synthetic carpeting. In case 26, a
votive candle set in a holder too small for it and left unattended on a table in a dorm room fell off
the table into a laundry basket, igniting synthetic clothing. In case 27, the consumer lit a candle
on a bedroom table, went to another area of the house, and smelled smoke 40 minutes later. The
fire department concluded that the candie fell from the table and ignited nearby papers or
clothing. In case 29, two taper candles lit on a brass plate on a kitchen table were left unattended
while the consumer went to the bedroom to change clothes. She smelled smoke about 15
minutes later. The total bum time for the candles was about half an hour. In case 30, a novelty
2-inch by I-inch flower-shaped candle fell off its mounting stick after about 20 minutes of use,
igniting a small fire on a tablecloth. In case 38, a taper candle in a plastic holder may have fallen
out of the holder or off the table and ignited a sofa. The burn time in this case may have been
overnight (there was a power outage).

Again, it is difficult to discern any addressable hazard patterns in these cases. Obviously,
the attachment between the candle and the holder has the potential to compromise stability.
However, in these cases, not enough is known about that attachment to be able to identify
specific causes of any hazards involved.

In two cases, the candle was blown over by the wind. In case 7, a 6-inch taper candle in
an unspecified type of candle holder on a wooden night shelf in a bedroom was blown onto the
bed by wind from an open window, igniting the bedding. In case 22, a round candle, 3 inches
high by 3 inches in diameter, was being used on a dining room table to clear cooking smells and
was knocked over by the wind, igniting a rug.

In three cases, the candle fell from a wall hanger: a votive candle in a glass holder fell
from a wooden wall hanger (case 9), a wall sconce and candle fell onto a bed, igniting the
bedding (case 16), and a candle fell from a plastic wall mount, igniting carpet (case 39).



In four cases the candle fell from a shelf: a votive/tea light candle in a ceramic angel
holder may have fallen from a plastic shelf and ignited bedding (case 13); a small round candle
(possibly a tea light) fell from a plastic comer shelf in a bathtub and ignited the plastic liner of a
metal tub in a dormitory room {case 15); a pillar candle, 6 inches tall and 4 or 5 inches in
diameter, fell from a windowsill, igniting nearby furniture (case 20); and a candle on a glass
candle holder fell off a wooden shelf onto a sofa (case 24).

In some instances initially categorized as tipovers, there may be other possible
explanations. In three cases, the candle may have bumed too long, causing the candle to fold
over, or to reignite. In case 21, a taper candle in a holder was left burning all night and “tipped
over”, igniting a stereo. In case 23, a brand new 6-inch column candle folded over after 2.5
hours use, fell off its holder, and ignited the dresser it was on. In case 31, a candle in 2 glass
dish/saucer on top of a computer was thought to be extinguished when the owners left the
residence approximately three hours before the fire department was called. The fire department
report stated that the candle fell onto a pile of books and papers located under or near the
computer table. However, the consumer reported a previous instance of reignition with the same
candle. In one incident (case 17), the flammable wrapper on the candle may have cause the fire,
rather than a tipover: A 2.5-inch by 7-inch pillar candle on a ceramic dish on a tablecloth ignited
the tablecloth. There was “paper” on the front of the candle that the consumer did not remove.

Additionally, there were § cases attributed to tipover where candles were being used
because of lack of electric power to the residence. These power outages were from a storm, from
non-payment of bills, or from attempts to lower electric costs. In all these cases, the fire
appeared to have started after the consumer either went to sleep with the candle buming, or left
the residence with the candle burning.

In general, as noted above, it is difficult to discern any addressable hazard patterns in
these tipover cases. There were very few cases that involved only a candie. For cases involving
a candle holder, shelf, hanger, etc., there is generally insufficient information known to be able to
identify specific causes of instability.



Appendix 1
Flare-Up Cases

Each row in the following spread sheet summarizes information from one In-Depth
Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the IDI. Since
the first row of the spread sheet contains the titles for each column, there is no case number 1.

Key to Column Headings
Col Heading

taskno - task number - the number used internally by CPSC to identify each IDI
haz pat — hazard pattern - a brief description of the incident scenario

other comment - additional information about the incident scenario

flm ht - flame height - the height of the flame during the flare-up (if reported)
cndlage — candle age

how long the candle had been in the possession of the owner/victim at the time of the
incident

endlist — candle first time - was the incident the first time the candle had been used
burntime - how long the candle had been burning when the incident occurred
candtype — candle type

as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”

gel- was this a gel (as opposed to wax) candle

scent- if known, the candle scent, if scented unk=unknown

colored - the color of the candle, if known

shape - the shape of the candle

dia in — diameter in inches

the diameter of the candle, in inches. For circular candles, this number is the circular
diameter of the candle. If the candle was rectangular, it is one of the two rectangluar
dimensions and Dep in is the other dimension

ht in — height in inches - the height of the candle, in inches

dep in — depth in inches - the depth of the candle, in inches

cntnr — container - was the candle in a container '

A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.

conftype — container type - what the container was made of

lid — did the container have a lid

hldr — holder - was the candle in a holder - see description under container above
holdtype — holder type - what the holder was made of

wicks — how many wicks the candle had

wkanc — wick anchor

Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle

2 R oo MY oW

2

~d

<ScCHVLRTO



€

AEENT

2

g

&

Heading Appendix 1 Flare-Up Cases

sample — was a sample collected as part of the In-Depth Investigation

The number given is the number which CPSC uses to identify the sample. A sample may
be the actual candle involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.

whatign — what ignited - during the flare-up, what was actually buming, if known

other comments — further information about the scenario

reig - reignition - was reignition of the candle reported to be involved in the incident
embedin — embedded in - was anything embedded in the candle, such a flowers or beans
embedon — embedded on

Was anything embedded on the outside of the candle, such a flowers, leaves, etc

unatnd — unattended

Was the candle left buming with no one present to monitor it, including did the person in
attendence fall asleep

. fell aslp ~ fell asleep

Did the person fall asleep in the presence of a lit candle
Ift rm - left the room
Did the person in attendence leave the room, leaving the candle burning

" time gone

how much time passed between the person’s leaving the room, or falling asleep, with a lit
candle before a problem was noticed

left hse — left house

Did the person leave the house, leaving the candle burning

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

label - did the candle have a wamning label

. city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

pilot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

userage — user age

The age of the user of the candle involved in the incident. This may be reported as the
actual age in years, or as one of the age ranges specified in the investigation guideline:
under 10, 10-14, 15-19, 20-64, 65-74, and 75 & up. In some cases, the only information
was “adult”.



Col

AQ

AS -

AT
AU
AV

AW

AY

BA -
BB .

BC

BD

BE
BF
BG
BH
BI

Heading Appendix I Flare-Up Cases

locpurch ~ location where the candle was purchased
where manu — where the candle was manufactured
candcost — how much the candle cost
candset — candle set - was the candle purchased as part of a set
how ext — how extguished - how the flare-up and/or fire was extinguished
reomused — room in which the candle was used
surface — surface on which the candle was sitting
purpose - why the candle was being used
smokedet — smoke detector — was there a smoke detector in the residence
sdwhere— where the smoke detector was located
sdwork — did the smoke detector sound an alarm
sprinkler — was there a sprinkler system in the home
oftenuse — how often candles were used in the household
a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never
income - the household’s annual income

=less than $15,000; b=between $15,000-$34,999; c=$35,000and greater; d=don’t know
educat — the user’s highest level of education attained and that of spouse/partner
numdead — number of fatalities resulting from incident
nocivinj — number of civilian (non-fire fighter) injuries resulting from incident
bdpt - part part injured — National Electronic Injury Surveillance System codes
diag — diagnosis of injury ~ National Electronic Injury Surveillance System codes
nofdpinj — number of fire fighter injuries resulting from incident
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Appendix 2
Candle Exploded Cases

Each row in the following spread sheet summarizes information from one In-Depth

Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the IDI. Since
the first row of the spread sheet contains the titles for each column, there is no case number 1.
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Key to Column Headings
Heading

taskno — task number - the number used internally by CPSC to identify each IDI

haz pat — hazard pattern - a brief description of the incident scenario

other comment - additional information about the incident scenario

witnsd — witnessed

was the key event (flare-up, explosion, etc.) witnessed by the complainant

candtype — candle type

as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”

cndlage — candle age

how long the candle had been in the possession of the owner/victim at the time of the
incident

cndllst — candle first time - was the incident the first time the candle had been used
burntime — how long the candle had been burning when the incident occurred
cndllife — candle life — what the expected lifetime of the candle was in hours of bumtime
gel- was this a gel (as opposed to wax) candle

scent- if known, the candle scent, if scented unk=unknown

colored - the color of the candle, if stated

shape - the shape of the candle

0Z — ounces — the size of the candle in ounces of wax or gel

dia in — diamter in inches — the diameter of the candle, in inches

ht in — height in inches - the height of the candle, in inches

cntnr — container - was the candle in a container

A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.

conttype - container type - what the container was made of

hidr - holder - was the candle in a holder — see description under container above
holdtype — holder type - what the holder was made of

wicks — how many wicks the candle had

wkanc — wick anchor

Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle
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Heading Appendix 2 Candle Exploded Cases

sample — was a sample collected as part of the In-Depth Investigation

‘The number given is the number which CPSC uses to identify the sample. A sample may
be the actual candle involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.
whatign — what ignited - during the flare-up, what was actually bumning, if known
other comments — further information about the scenario

reig — reignition - was reignition of the candle reported to be involved in the incident
embedin - embedded in - was anything embedded in the candle, such a flowers or beans
embedon — embedded on

Was anything embedded on the outside of the candle, such a flowers, leaves, etc
unatnd — unattended

Was the candle left burning with no one present to monitor it, including did the person in
attendence fall asleep '

fell aslp — fell asleep

Did the person fall asleep in the presence of a lit candle

Ift rm — left the room

Did the person in attendence leave the room, leaving the candle burning

Ieft hse — left house

Did the person leave the house, leaving the candle burning

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

label — did the candle have 2 warning label

city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

pilot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

how ext — how extguished - how the flare-up and/or fire was extinguished

roomused — room in which the candle was used

surface — surface on which the candle was sitting

purpose — why the candle was being used
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Heading Appendix 2 Candle Exploded Cases

smokedet — smoke detector — was there a smoke detector in the residence

sdwhere — where the smoke detector was located

sdwork — did the smoke detector sound an alarm

sprinkler — was there a sprinkler system in the home

spriwork — did the sprikler system operate

oftenuse —- how often candles were used in the household

a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never

income — the household’s annual income

a=less than $15,000; b=between $15,000-3$34,999; c=$35,000and greater; d=don’t know
educat ~ the user’s highest level of education attained and that of spouse/partner

- numdead — number of fatalities resulting from incident

nocivinj — number of civilian {non-fire fighter) injuries resulting from incident
bdpt — part part injured — National Electronic Injury Surveillance System codes
diag — diagnosis of injury — National Electronic Injury Surveillance System codes
nofdpinj — number of fire fighter injuries resulting from incident

disp - outcome of the injury

I=treated, not hospitalized; 4=hospitalized; 8=fatality
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Appendix 3
Wax Low

Each row in the following spread sheet summarizes information from one In-Depth
Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the IDI. Since
the first row of the spread sheet contains the titles for each column, there is no case number 1.

Key to Column Headings
Col-. Heading

taskno — task number - the number used internally by CPSC to identify each IDI
haz pat — hazard pattern - a brief description of the incident scenario

other comment - additional information about the incident scenario

witnsd — witnessed

was the key event (flare-up, explosion, etc.} witnessed by the complainant

wax when lit

how much wax was in the candle when it was lit when the incident occurred
candtype — candle type

as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”

endlage — candle age

how long the candle had been in the possession of the owner/victim at the time of the
incident

endllst — candle first time - was the incident the first time the candle had been used
burntime — how long the candle had been burning when the incident occurred.

gel- was this a gel (as opposed to wax) candle

scent- if known, the candle scent, if scented unk=unknown

colored - the color of the candle, if stated

shape - the shape of the candle

oz — ounces — the size of the candle in ounces of wax or gel

dia in — diamter in inches — the diameter of the candle, in inches

ht in — height in inches - the height of the candle, in inches

depthin — depth in inches

cntnr — container - was the candle in a container

A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.

conttype — container type - what the container was made of

lid — did the container have a lid

hldr — holder - was the candle in a holder — see description under container above
holdtype — holder type - what the holder was made of

wicks — how many wicks the candle had
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Heading Appendix 3 Wax Low Cases

wkanc — wick anchor

Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle

sample — was a sample collected as part of the In-Depth Investigation

The number given is the number which CPSC uses to identify the sample. A sample may
be the actual candle involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.

other comments — further information about the scenario

reig — reignition - was reignition of the candle reported to be involved in the incident
embedin — embedded in - was anything embedded in the candle, such a flowers or beans
embedon — embedded on

Was anything embedded on the outside of the candle, such a flowers, leaves, etc
unatnd - unattended -

Was the candle left burning with no one present to monitor it, including did the person in
attendence fall asleep

fell aslp — fell asleep

Did the person fall asleep in the presence of a lit candle

\ft rm — left the room

Did the person in attendence leave the room, leaving the candle burning

Ieft hse — left house

Did the person leave the house, leaving the candle bumning

time gone

how much time passed between the person’s leaving the room, or falling asleep, with a Iit
candle before a problem was noticed

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

incidate — incident date — date on which the incident occurred

label — did the candle have a warning label

city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

pilot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

userage - user age

The age of the user of the candle involved in the incident. This may be reported as the
actual age in years, or as one of the age ranges specified in the investigation guideline:
under 10, 10-14, 15-19, 20-64, 65-74, and 75 & up. In some cases, the only information
was “adult”.



Col Heading Appendix 3 Wax Low Cases

AR  locpurch - location where the candle was purchased
AS  candcost — how much the candle cost
AT~ candset - candle set - was the candle purchased as part of a set
AU how ext — how extguished - how the flare-up and/or fire was extinguished
AV - roomused — room in which the candle was used
AW  surface — surface on which the candle was sitting
AX  purpose — why the candle was being used
AY  smokedet — smoke detector — was there a smoke detector in the residence
AZ  sdwhere — where the smoke detector was located
BA  sdwork — did the smoke detector sound an alarm
BB  sprinkler — was there a sprinkler system in the home
BC  spriwork - did the sprinkler system operate
BD  oftenuse — how often candles were used in the household
a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never
BE . income — the household’s annual income
a=less than $15,000; b=between $15,000-$34,999; ¢=$35,000and greater; d=don’t know
BF  educat-— the user’s highest level of education attained and that of spouse/partner
BG numdead — number of fatalities resulting from incident
BH  nocivinj — number of civilian (non-fire fighter) injuries resulting from incident
BI nofdpinj — number of fire fighter injuries resulting from incident
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Appendix 4
Container Shattered

Each row in the following spread sheet summarizes information from one In-Depth

Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the ID]. Since
the. first row of the spread sheet contains the titles for each column, there is no case number 1.

Col

> NoN--M

CZZORE"HK O T

- xOo

c

Key to Column Headings
Heading

taskno - task number - the number used internally by CPSC to identify each IDI

haz pat — hazard pattern - a brief description of the incident scenario

other comment - additional information about the incident scenario

cndlage — candle age

how long the candle had been in the possession of the owner/victim at the time of the
incident

cndllst — candle first time - was the incident the first time the candle had been used
burntime — how long the candle had been bumning when the incident occurred.
candtype - candle type

as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”

gel- was this a gel (as opposed to wax) candle

scent- if known, the candle scent, if scented unk=unknown

colored - the color of the candle, if stated

shape - the shape of the candle

0z - ounces - the size of the candle in ounces of wax or gel

dia in — diamter in inches - the diameter of the candle, in inches

ht in — height in inches - the height of the candle, in inches

cntnr — container - was the candle in a container

A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.

conttype — container type - what the container was made of

hldr — holder - was the candle in a holder — see description under container above
holdtype — holder type - what the holder was made of

wicks — how many wicks the candle had

wkanc — wick anchor

Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle

sample — was a sample collected as part of the In-Depth Investigation

The number given is the number which CPSC uses to identify the sample, A sample may
be the actual candle involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.
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Heading Appendix 4 Container Shattered Cases

whatign ~ what ignited — the first thing to catch fire

other comments ~ further information about the scenario

unatnd — unattended

Was the candle left burning with no one present to monitor it, including did the person in
attendence fall asleep

fell aslp — fell asleep

Did the person fall asleep in the presence of a lit candle

Mt rm — left the room

Did the person in attendence leave the room, leaving the candle bumning

Ieft hse - left house

Did the person leave the house, leaving the candle burning

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

incidate — incident date - date on which the incident occurred

label — did the candle have a wamning label

city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

pilot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

userage — user age

The age of the user of the candle involved in the incident. This may be reported as the
actual age in years, or as one of the age ranges specified in the investigation guideline:
under 10, 10-14, 15-19, 20-64, 65-74, and 75 & up. In some cases, the only information
was “adult”.

locpurch — location where the candle was purchased

candcost — how much the candle cost

roomused — room in which the candle was used
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Heading Appendix 4 Container Shattered Cases

surface — surface on which the candle was sitting

purpose — why the candle was being used

smokedet — smoke detector — was there a smoke detector in the residence

sdwhere — where the smoke detector was located

sdwork — did the smoke detector sound an alarm

sprinkler — was there a sprinkler system in the home

spriwork - did the sprinkler system operate

oftenuse — how ofien candles were used in the household

a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never

inc — the household’s annual income

a=less than $15,000; b=between $15,000-$34,999; ¢c=$35,000and greater; d=don’t know
educat ~ the user’s highest level of education attained and that of spouse/partner
numdead — number of fatalities resulting from incident

nocivinj — number of civilian (non-fire fighter) injuries resulting from incident

bdpt — part part injured — National Electronic Injury Surveillance System codes

diag — diagnosis of injury — National Electronic Injury Surveillance System codes
nofdpinj — number of fire fighter injuries resulting from incident
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Appendix 5
Container Fire

Each row in the following spread sheet summarizes information from one In-Depth

Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the IDI. Since
the first row of the spread sheet contains the titles for each column, there is no case number 1.

Col

Q' TOw>

ZZCOR=Tm

wHOWO

-

Key to Column Headings
Heading
taskno — task number - the number used internally by CPSC to identify each IDI
haz pat — hazard pattern - a brief description of the incident scenario
other comment - additional information about the incident scenario
cndlage — candle age
how long the candle had been in the possession of the owner/victim at the time of the
incident
endllst — candle first time - was the incident the first time the candle had been used
burntime — how long the candle had been burning when the incident occurred.
candtype — candle type
as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”
gel- was this a gel (as opposed to wax) candle
scent- if known, the candle scent, if scented unk=unknown
colored - the color of the candle, if stated
shape - the shape of the candle
dia in — diamter in inches — the diameter of the candle, in inches
ht in — height in inches - the height of the candle, in inches
cuntar — container - was the candle in a container
A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.
conttype — container type - what the container was made of
hldr — holder - was the candle in a holder — see description under container above
holdtype — holder type - what the holder was made of
wicks — how many wicks the candle had
wkanc — wick anchor
Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle
sample — was a sample collected as part of the In-Depth Investigation
The number given is the number which CPSC uses to identify the sample. A sample may
be the actual candle involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.
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Heading Appendix 5 Container Fire Cases

whatign — what ignited — the first thing to catch fire

other comments — further information about the scenario

unatnd — unattended

Was the candle left burning with no one present to monitor it, including did the person in
attendence fall asleep

fell aslp — fell asleep

Did the person fall asleep in the presence of a lit candle

Ift rm — left the room

Did the person in attendence leave the room, leaving the candle burning

left hse — left house

Did the person leave the house, leaving the candle burning

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

incidate — incident date — date on which the incident occurred

label — did the candle have a warning label

city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

pilot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

userage — user age

The age of the user of the candle involved in the incident. This may be reported as the
actual age in years, or as one of the age ranges specified in the investigation guideline:
under 10, 10-14, 15-19, 20-64, 65-74, and 75 & up. In some cases, the only information
was “adult”.

locpurch - location where the candle was purchased

candcost — how much the candle cost
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Heading Appendix 5 Container Fire Cases

howext — how extinguised — how the fire was put out

roomused — room in which the candle was used

surface — surface on which the candle was sitting

purpose — why the candle was being used

smokedet — smoke detector — was there a smoke detector in the residence

sdwhere — where the smoke detector was located

sdwork — did the smoke detector sound an alarm

sprinkler — was there a sprinkler system in the home

spriwork - did the sprinkler system operate

oftenuse - how often candles were used in the household

a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never

income ~ the household’s annual income

a=less than $15,000; b=between $15,000-$34,999; c=$35,000and greater; d=don’t know
educat — the user’s highest level of education attained and that of spouse/partner
numdead — number of fatalities resulting from incident

nocivinj — number of civilian (non-fire fighter) injuries resulting from incident

bdpt — part part injured — National Electronic Injury Surveillance System codes

diag — diagnosis of injury — National Electronic Injury Surveillance System codes
nofdpinj — number of fire fighter injuries resulting from incident
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Appendix 6
Reignition

Each row in the following spread sheet summarizes information from one In-Depth

Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the IDI. Since
the first row of the spread sheet contains the titles for each column, there is no case number 1.

Q
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Key 1o Column Headings
Heading

taskno — task number - the number used internally by CPSC to identify each IDI
haz pat - hazard pattern - a brief description of the incident scenario

other comment - additional information about the incident scenario

cndlage — candle age

how long the candle had been in the possession of the owner/victim at the time of the
incident .

cndllst — candle first time - was the incident the first time the candle had been used
burntime — how long the candle had been burning when the incident occurred.
candtype - candle type

as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”

gel- was this a gel (as opposed to wax) candle

scent- if known, the candle scent, if scented unk=unknown

colored - the color of the candle, if stated

shape - the shape of the candle

dia in — diamter in inches — the diameter of the candle, in inches

ht in ~ height in inches - the height of the candle, in inches

cotnr — container - was the candle in a container

A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.

conttype — container type - what the container was made of

bldr - holder - was the candle in a holder — see description under container above
holdtype — holder type - what the hoider was made of

wicks — how many wicks the candle had

wkanc — wick anchor

Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle

sample — was a sample collected as part of the In-Depth Investigation

The number given is the number which CPSC uses to identify the sample. A sample may
be the actual candle involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.
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whatign — what ignited — the first thing to catch fire

other comments — further information about the scenario

reig — reignition — did the candle reignite

embedin — embedded in - was anything embedded in the candle, such a flowers or beans
embedon — embedded on

Was anything embedded on the outside of the candle, such a flowers, leaves, etc
unatnd — unattended

Was the candle left burning with no one present to monitor it, including did the person in
attendence fall asleep

fell aslp - fell asleep

Did the person fall asleep in the presence of a lit candle

ift rm — left the room

Did the person in attendence leave the room, leaving the candle buming

left hse — left house

Did the person leave the house, leaving the candie bumning

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

incidate - incident date - date on which the incident occurred

label - did the candle have a warning label

city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

pilot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

userage — user age

The age of the user of the candle involved in the incident. This may be reported as the
actual age in years, or as one of the age ranges specified in the investigation guideline:
under 10, 10-14, 15-19, 20-64, 65-74, and 75 & up. In some cases, the only information
was “adult”,

locpurch — location where the candle was purchased

candcost — how much the candle cost

roomused — room in which the candle was used

surface — surface on which the candle was sitting
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Heading Appendix 6 Reignition Cases

purpose — why the candle was being used

smokedet — smoke detector — was there a smoke detector in the residence

sdwhere - where the smoke detector was located

sdwork — did the smoke detector sound an alarm

sprinkler — was there a sprinkler system in the home

spriwork — did the sprinkler operate

oftenuse — how often candles were used in the household

a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never

income — the household’s annual income

a=less than $15,000; b=between $15,000-834,999; c=$35,000and greater; d=don’t know
educat — the user’s highest level of education attained and that of spouse/partner
pumdead — number of fatalities resulting from incident

nocivinj — number of civilian (non-fire fighter) injunies resulting from incident
nofdpinj — number of fire fighter injuries resulting from incident
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Appendix 7
Tipovers

Each row in the following spread sheet summarizes information from one In-Depth
Investigation (IDI). The row number (appearing in the first column of the spread sheet) is
referred to as the “case number” in the body of this report and is used to identify the IDI. Since
the first row of the spread sheet contains the titles for each column, there is no case number 1.

Key to Column Headings
Col Heading

taskno — task number - the number used internally by CPSC to identify each IDI

haz pat — hazard pattern - a brief description of the incident scenario

other comment - additional information about the incident scenario

cndl info — candle information

how much information was available about the characteristics of the candle involved in
the incident

cndlage — candle age

how long the candle had been in the possession of the owner/victim at the time of the
incident

¢ndllst — candle first time - was the incident the first time the candle had been used
burntime — how long the candle had been burning when the incident occurred.
candtype — candle type

as described by ASTM F1072-00 “Standard Guide for Terminology Relating to Candles
and Associated Accessory Items”

gel- was this a gel (as opposed to wax) candle

scent- if known, the candle scent, if scented unk=unknown

colored - the color of the candle, if stated

shape - the shape of the candle

dia in - diamter in inches — the diameter of the candle, in inches

ht in — height in inches - the height of the candle, in inches

cntnr — container - was the candle in a container

A container generally refers to a container such as that of a filled candle into which the
candle was placed when formed or made, as opposed to a holder which does not
determine the shape of the candle placed in it.

conttype — container type - what the container was made of

hldr — holder - was the candle in a holder — see description under container above
holdtype — holder type - what the holder was made of

wicks — how many wicks the candle had

wkanc — wick anchor

Was there a wick anchor, generally a small metal tab at the end of the wick which
anchors the wick to the bottom of the candle
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Heading Appendix 7 Tipover Cases

sample — was a sample collected as part of the In-Depth Investigation

The number given is the number which CPSC uses to identify the sample. A sample may
be the actual candie involved in the incident, or the remains of the candle and/or its
container or holder, or a new candle similar to the one involved in the incident.
whatign — what ignited — the first thing to catch fire

other comments — further information about the scenario

unatnd - unattended

Was the candle left buming with no one present to monitor it, including did the person in
attendence fall asleep

fell aslp — fell asleep

Did the person fall asleep in the presence of a lit candle

Ift rm — left the room

Did the person in attendence leave the room, leaving the candle burning

left hse — [eft house

Did the person leave the house, leaving the candle burning

wax low

Were low levels of wax thought to contribute to the incident and, if so, how much wax
was left

incdate — incident date — date on which the incident occurred

1abel] — did the candle have a wamning label

city — city in which the incident occurred

state — state in which the incident occurred

time — time of day at which the incident occurred

plot — was this case part of the previously reported pilot study

guidelin — guideline

Was the CPSC Investigation Guideline for Candle Fires and Fire Hazards used in the
investigation. If so, what version, the draft version or the final version.

userage — user age

The age of the user of the candle involved in the incident. This may be reported as the
actual age in years, or as one of the age ranges specified in the investigation guideline:
under 10, 10-14, 15-19, 20-64, 65-74, and 75 & up. In some cases, the only information
was “adult”.
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locpurch — location where the candle was purchased
candcost - candle cost - how much the candle cost

" howext — how extinguished — how the fire was put out

roomused — room in which the candle was used
surface — surface on which the candle was sitting
purpose — why the candle was being used
smokedet — smoke detector — was there a smoke detector in the residence
sdwhere — where the smoke detector was located
sdwork — did the smoke detector sound an alarm
sprinkler — was there a sprinkler system in the home
spriwork - did the sprinkler system operate
oftenuse — how often candles were used in the household
a=daily; b=once a week or more; c=once a month or more; d=only at special or holiday
occasions; and e=never
income — the household’s annual income
=less than $15,000; b=between $15,000-$34,999; ¢=$35,000and greater; d=don’t know
educat - the user’s highest level of education attained and that of spouse/partner
numdead — number of fatalities resulting from incident
nocivinj — number of civilian (non-fire fighter} injuries resulting from incident
bdpt — part part injured — National Electronic Injury Surveillance System codes
diag — diagnosis of injury — National Electronic Injury Surveillance System codes -
nofdpinj — number of fire fighter injuries resulting from incident
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