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EXECUTIVE SUMMARY

The U.S. Consumer Product Safety Commission (“CPSC” or “Commission”) regulates
consumer fireworks devices under the Federal Hazardous Substances Act (“FHSA”). 15 U.S.C.
1261-1278. Under its current regulations, the Commission has declared certain fireworks
devices to be “banned hazardous substances,” (16 CFR 8§ 1500.17(a)(3), (8), (9), (11) and (12)).
Other fireworks devices must meet specific requirements to avoid being classified as banned
hazardous substances, (16 CFR part 1507). Commission regulations also prescribe specific
warnings required on various legal fireworks devices (16 CFR 81500.14(b)(7)), and designate
the size and location of these warnings (16 CFR 1500.121).

On June 26, 2006, the Commission voted to issue an Advanced Notice of Proposed
Rulemaking (ANPR) to amend fireworks safety standards as written in 16 CFR parts 1500 and
1507. The ANPR was published in the Federal Register on July 12, 2006 (71 FR 39249).

This status report describes the work done and the results of the staff effort since the
issuance of the ANPR to evaluate the options listed in the FY 2006 ANPR. This status report
summarizes for the Commission the information currently available and the relevant changes to
the fireworks regulatory landscape since the ANPR was issued, as well as identifies a path for
staff to develop additional information to brief the Commission.

In November 2006, James Joholske compiled a summary of the comments received for
the fireworks ANPR, which is included in Tab A. A majority of the comments were related to
the CPSC’s premise that the number of fireworks-related injuries were on the rise. Other
comments focused on the amount of influence the American Fireworks Safety Laboratory
(AFSL) would have if the CPSC required certification to the FHSA fireworks regulations and
began relying on AFSL’s standards. Several organizations called for the outright ban of any and
all consumer fireworks.

Updates to the death and injury data from 2009 to 2010 are included, in addition to injury
trends since the publication of the FY 2006 ANPR (Tab C). Staff obtained information on
fireworks-related deaths from news clippings and other sources in the CPSC’s Injury and
Potential Injury Incident (IP11) database and the CPSC’s Death Certificate File. Staff estimated
fireworks-related injuries from the CPSC’s National Electronic Injury Surveillance System
(NEISS). More detailed analyses of injuries, including the type of injury, the fireworks involved,
and the characteristics of the victim were based on a special study conducted by CPSC staff
between June 18, 2010 and July 18, 2010. About 73 percent of the annual fireworks-related
injuries for 2010 occurred during that period.

One significant change in the regulatory landscape for consumer fireworks since the
issuance of the ANPR was the implementation of the Consumer Product Safety Improvement
Act of 2008 (CPSIA). Section 102 of the CPSIA requires “... every manufacturer of a product
which is subject to a consumer product safety rule under this Act or similar rule, ban, standard,
or regulation under any other Act enforced by the Commission and which is imported for



consumption or warehousing or distributed in commerce (and the private labeler of such product
if such product bears a private label) shall issue a certificate which—

‘(A) shall certify, based on a test of each product or upon a reasonable testing program,
that such product complies with all rules, bans, standards, or regulations applicable to the
product under this Act or any other Act enforced by the Commission; and

‘(B) shall specify each such rule, ban, standard, or regulation applicable to the product.””

As resources are made available staff will consider available alternatives to update,
modify, clarify, and/or strengthen current fireworks regulations toward a briefing package that
will be submitted to the Commission upon scheduled completion of the work. Work will include:

1) Laboratory testing of the American Fireworks Safety Laboratory (AFSL) test
procedure for black powder equivalency test;

2) Evaluation of current standards from multiple sources to determine which may be
incorporated into a consensus standards package; and

3) Working with other divisions of the US CPSC (e.g., EC, EP, OGC, CE) towards a
briefing package.



United States

CONSUMER PRODUCT SAFETY COMMISSION
4330 East West Highway

Bethesda, MD 20814

MEMORANDUM
TO: Robert J. Howell

Deputy Executive Director, Safety Operations

Todd A. Stevenson, Secretary
THROUGH: J.J. DeWane Ray

Assistant Executive Director, Hazard Identification and Reduction
FROM: Dr. Christopher J Musto, Project Manager

Directorate for Laboratory Sciences

James Joholske, Supervisory Compliance Investigator
SUBJECT: Fireworks Regulations (ANPR FY 2006) Status Report

INTRODUCTION

The U.S. Consumer Product Safety Commission (“CPSC”) is considering whether
there may be a need to update and strengthen its regulation of fireworks devices. An advanced
notice of proposed rulemaking (“ANPR”) initiating a rulemaking proceeding under the Federal
Hazardous Substances Act (“FHSA”) was issued on June 26, 2006. The ANPR can be found in
Tab A. The ANPR identified the following possible alternatives to increase compliance with
fireworks regulations and reduce the number of injuries associated with fireworks devices: (1)
issue a rule requiring mandatory certification to the fireworks regulations under FHSA,; (2) issue
additional mandatory requirements that fireworks devices must meet; (3) rely on a voluntary
standard; or (4) pursue corrective action on a case-by-case basis under section 15 of the FHSA.

CPSC regulations regarding fireworks devices (e.g., 16 CFR 1500.17 and 1507) have
come under some scrutiny for being vague and incomplete when considering the styles and
contents of newer devices. This is noteworthy in the case of aerial devices where hybrid powders
have replaced conventional black powder to enhance the expelling charge (break charge) and
may also produce an audible effect. Rulemaking may be considered to clarify the language in
these regulations. 16 CFR § 1500.17 (a)(3), for example, does not indicate clearly that the 130
mg (2 grain) audible effect composition limit applies only to aerial devices. This section also
references ground devices, such as cherry bombs, M-80 salutes, silver salutes, and other large
firecrackers which are subject to a more stringent ban of 50 mg (0.772 grains) under § 1500.17
(a)(8). In addition, § 1500.17 (a)(8) refers to aerial bombs, which are also listed under § 1500.17

@(3).



CPSC staff prepared this status report to provide the Commission with updated
information on developments relevant to the ANPR, including the comments received during the
open response period following the publication of the ANPR, updating the Commission on
recent fireworks-related injuries, as well as changes in requirements due to the enactment of the
Consumer Product Safety Improvement Act of 2008 (CPSIA).

CURRENT STATUS

One significant change in fireworks regulations is the requirement under CPSIA, Section
102 (a)(1) that manufacturers of consumer fireworks must issue General Conformity
Certification based on a test of each product or upon a reasonable testing program, indicating
that such product complies with all the rules, bans, standards, or regulations applicable to the
product under any Act enforced by the Commission. This change deals explicitly with the first
option considered by the ANPR.

Among the other alternatives being considered are the voluntary standards developed by
the American Fireworks Safety Laboratory (AFSL). The AFSL standards incorporate both CPSC
and U.S. Department of Transportation regulations, as well as a number of standards developed
by AFSL that are in addition to federal requirements (Comments in Tab C).

Fireworks injuries continue to occur. According to the CPSC 2010 Fireworks Annual
Report, CPSC staff received reports of three fireworks-related deaths during 2010 (Tab D).
CPSC staff has reports of two fireworks-related deaths in 2009. Reporting is not complete for
either year, and the actual number of deaths may be higher.

Fireworks were involved in an estimated 8,600 injuries treated in U.S. hospital
emergency departments during calendar year 2010 (95 percent confidence interval 6,600—
10,700). CPSC staff estimated that there were 8,800 fireworks-related injuries during 2009 (Tab
D). The difference is not statistically significant.

There is not a statistically significant trend in estimated emergency department- treated
injuries from 1996, when estimated injuries were the lowest (7,300), to 2010.

An estimated 6,300 fireworks-related injuries (or 73 percent of the total fireworks-related
injuries) were treated in U.S. hospital emergency departments during the 1-month special study
period between June 18, 2010 and July 18, 2010 (95 percent confidence interval 4,500-8,100).
CPSC staff estimated that there were 5,900 fireworks-related injuries during the 2009 special
study period.



ANPR Comments

A total of 43 comments were received in response to the ANPR, which was published in the
Federal Register, Vol. 71, No. 133, on July 12, 2006. They are summarized in Tab A.
Additionally, the comments from the American Fireworks Standards Laboratory (AFSL) and
from the National Fire Protection Association (NFPA) and others are provided in Tab B.

Incident Data

In June 2011, Yongling Tu of the Division of Hazard Analysis, along with Demar Granados
from the Office of Compliance, released the 2010 Fireworks Annual Report which can be found
in Tab C, www.cpsc.gov/LIBRARY/2010fwreport.pdf. A summary of their findings is discussed
below, along with supporting tables and figures.

Highlights of the report are as follows:

» CPSC staff received reports of three fireworks-related deaths during 2010. In the first
incident, a 22-year-old male died after he fell from a cliff when he detonated unspecified
fireworks. In the second incident, a 49-year-old male perished when the fireworks he
made illegally in his garage exploded. In the third incident, a 55-year-old male died in a
house explosion caused by teenagers’ mischievous use of Roman candles. CPSC staff has
reports of two fireworks-related deaths in 2009. Reporting is not complete for either year,
and the actual number of deaths may be higher.

* Fireworks were involved in an estimated 8,600 injuries treated in U.S. hospital
emergency departments during calendar year 2010 (95 percent confidence interval 6,600—
10,700). CPSC staff estimated that there were 8,800 fireworks-related injuries during
2009. The difference is not statistically significant.

* There is not a statistically significant trend in estimated emergency department- treated
injuries from 1996, when estimated injuries were the lowest (7,300), to 2010.

* An estimated 6,300 fireworks-related injuries (or 73 percent of the total fireworks-
related injuries) were treated in U.S. hospital emergency departments during the 1-month
special study period between June 18, 2010 and July 18, 2010 (95 percent confidence
interval 4,500-8,100). CPSC staff estimated that there were 5,900 fireworks-related
injuries during the 2009 special study period.

« Of the fireworks-related injuries sustained, 65 percent were to males, and 35 percent
were to females.

* Injuries to children were a major component of total fireworks-related injuries, with
children under 15 years of age accounting for approximately 40 percent of the estimated
injuries. Fifty-three percent of the estimated emergency department-treated, fireworks-
related injuries were individuals younger than 20 years of age.



* There were an estimated 900 injuries associated with firecrackers. Of these, an
estimated 30 percent were associated with small firecrackers, 17 percent with illegal
firecrackers, and 53 percent with unspecified firecrackers.

* There were an estimated 1,200 injuries associated with sparklers and 400 with bottle
rockets.

* The parts of the body most often injured were hands and fingers (estimated 30 percent);
legs (estimated 22 percent); eyes (estimated 21 percent); and head, face, and ears
(estimated 16 percent).

» More than half of the injuries were burns. Burns were the most common injury to all
parts of the body except the eyes, where contusions, lacerations, and foreign bodies in the
eyes occurred more frequently.

» Most patients were treated at the emergency department and then released. An
estimated 7 percent of patients were treated and transferred to another hospital or
admitted to the hospital.

Figure 1 below shows the trend of the estimated number of non-occupational, fireworks-
related injuries that were treated in U.S. hospital emergency departments between 1996 and
2010.



Table A-1 shows that the amount of consumer fireworks imported into the United States has
increased over the period 1997-2008, peaking in 2005 at 275.1 million pounds, and then
declining to 199.3 million pounds in 2009. Fireworks imports in 2010, 199.6 million pounds,
were a little higher than they were in 2009. The number of estimated emergency department-
treated injuries has fluctuated between 7,000 and 11,000, with the largest number of injuries
occurring in the millennium year of 2000. During this period, as shown in Table A-1 below, the
number of injuries per 100,000 pounds of fireworks has declined from 8.0 injuries per 100,000
pounds in 1997, to 3.4 injuries per 100,000 pounds in 2006 and 2008.

Injuries per 100,000 pounds were slightly lower in 2010, than the previous year at 4.3
injuries per 100,000 pounds.



Voluntary Standards

Several organizations, including the United Nations, the American Pyrotechnics
Association, and the American Fireworks Safety Laboratory, among others have published and
continue to update and revise voluntary standards regarding fireworks and similar devices.
Currently, the US Department of Transportation depends on standards written by the APA.
These voluntary standards can be assembled by choosing desired sections from several
publications or can be adopted en masse.

Conclusion

In June 2011 the Commission directed staff to review progress made since the issuance
of the FY 2006 ANPR regarding consumer fireworks regulations and provide the Commission
with this status report. Unless delayed until FY2013, during FY 2012, staff will begin to develop
options and alternatives to update, modify, clarify, and/or strengthen current fireworks



regulations toward a briefing package that will be submitted to the Commission during FY 2014.
A work plan will be drafted, and most of the early work during FY 2012 will consist of the
development and integration of a break charge testing platform. Staff will begin a systematic
review process to evaluate the current fireworks regulations and identify key omissions, as well
as possible available standards capable of satisfying those gaps. Below are the three main goals
outlined for the next year:

1) Laboratory testing of the American Fireworks Safety Laboratory (AFSL) test
procedure for black powder equivalency test;

2) Evaluation of CPSC, AFSL and other current standards from multiple sources to
determine which may be incorporated into a proposed revised standards package;
and

3) Working with other divisions of the US CPSC (e.g., EC, EP, OGC, CE) toward a
briefing package with recommendations for updating the CPSC’s fireworks
regulations.

10



Tab A



12



13



Tab B



Summary of the Fireworks Advanced Notice of Proposed Rulemaking (ANPR)

Comments and Discussion of Options
11/20/2006 1:00 PM

ANPR Comments—Highlights

A total of 43 comments were received in response to the ANPR, which was published in
the Federal Register, Vol. 71, No. 133, on July 12, 2006.

A majority of the commenters CPSC'’s premise that fireworks-related injuries are
increasing. Many of the comments cite injury statistics based on the number of
pounds of fireworks consumed. When doing so, they point out that injuries, when
compared to consumption, have declined significantly over the years.

AFSL points out that the CPSC'’s violation data is not statistically representative,
as sampling is limited, and past violators are targeted at import.

A number of commenters expressed reservations about the amount of influence
AFSL would have if CPSC required certification to the FHSA fireworks
regulations and began relying on AFSL’s standards. Some commenters imply
that the companies that comprise the AFSL board of directors would use their
influence to gain additional market share and push out their competitors.

A number of commenters expressed concern that choosing to rely formally on
the AFSL standards could create a situation where ITS (the company that does
the testing for AFSL) is the only firm authorized to test fireworks. The
commenters suggested that other testing organizations also should be allowed to
test and certify fireworks to the AFSL standards.

Some of the commenters stated that the AFSL standards are too ambiguous to
be enforced in a fair manner. Further, the commenters felt that too much
discretion is left in the hands of the individual AFSL testers. In its comments,
Black Cat provided examples of AFSL standards that it believes are ambiguous
and/or were not developed with sufficient research or testing.

One commenter implied there is no data that demonstrates a correlation between
compliance with fireworks regulations and reduction of injuries. Further, misuse
by the end user is more likely to be the actual cause of a fireworks-related injury.

Three organizations (American Academy of Pediatrics, International Fire
Marshal's Association, and National Fire Protection Association) all indicated that
they oppose the use of fireworks by consumers and felt that all consumer
fireworks should be banned.

Three comments were outside the scope of the ANPR, focusing on CPSC’s work
in the area of stopping the sale of chemicals and components used to make
banned fireworks.
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Possible Alternatives Outlined in the ANPR

The ANPR identified the following possible alternatives to increase compliance with
fireworks regulations and to reduce the number of injuries associated with fireworks
devices:

(1) Issue a rule requiring mandatory certification to the fireworks regulations under
the FHSA;

(2) Issue additional mandatory requirements that fireworks devices must meet;

(3) Rely on a voluntary standard;

(4) Pursue corrective action on a case-by-case basis under section 15 of the FHSA.

Discussion of Possible Alternatives

(1) Mandatory Certification—Section 10 of the FHSA provides the Commission with
authority to “promulgate regulations for the efficient enforcement of [the FHSA].” Under
this provision, the Commission has the option to issue a rule requiring mandatory
certification to the fireworks device regulations of the FHSA.

CPSC’s import surveillance program has generally found that AFSL-tested products
have a higher rate of compliance with mandatory standards than fireworks not subjected
to third party testing. For example, in 2005, the compliance rate for fireworks tested by
CPSC, which were previously certified by AFSL was 83 percent compared to 53 percent
for those items not AFSL tested. In FY 2004, 86 percent of previously AFSL tested
product was found to be in compliance with CPSC regulations compared to 66 percent
for non-AFSL tested items. If the Commission decides to require mandatory
certification to the fireworks regulations under FHSA, these results would support a
requirement that the certification must be performed by an independent third party.

Those who commented on this subject were clear that the ability to test and certify
fireworks should be open to more than just AFSL'’s testing lab. Because the CPSC
cannot endorse or recommend any particular company, testing and certification would
be open to any firm that meets potential criteria set forth by the Commission.

Outstanding questions:

e Should a certification requirement be initiated under section 10 of the FHSA or
section 30(d) of the CPSA? Which would give us stronger authority?

e Do we have authority to require third party certification? Section 14 of the CPSA
states that inspection by a third party is optional. LHAMA, which is regulated
under the FHSA, set up guidelines for certifying organizations (81500.14), but the
guidelines are not mandatory.
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e What cost/benefit findings have to be made? Cost to third-party test fireworks
generally runs approximately $0.45 to $0.50 a carton.

¢ What standards would a company be required to meet in order to become a third
party tester?

e How can CPSC enforce lab certification standards when testing labs are
overseas?

(2) Mandatory Reqgulations — The Commission has the option to issue hew mandatory
fireworks regulations under the FHSA. Commenters did not express strong opinions on
this issue. Staff could select any of the AFSL standards that we feel impact safety;
however, we may have problems producing data that sufficiently supports our selection.
The Commission may also decide that this is the appropriate opportunity to address
other risks through new requirements or updating existing regulations.

Sparklers: Sparklers are generally one of the top three injury producers each year.
With the exception of the prohibition on the use of certain chemicals, the CPSC does
not have any construction or performance requirements for this product. AFSL has a
dynamic test for sparklers, and there is a British standard that also addresses
performance issues. Either of these may be candidates for a new mandatory
regulation.

Aerial Fireworks: The CPSC does not have mandatory requirements that address
issues related to the minimum height aerial fireworks devices must function. This may
be another area for consideration of new mandatory regulations.

Bottle Rockets: Along with sparklers and firecrackers, bottle rockets are usually one of
the top three injury producers each year. Although we do see failures of the stick
rigidity and straightness requirements at 16 CFR § 1507.10, we also see a number of
injuries each year where it is clear that the bottle rockets were misused by the
consumer. Bottle rockets tend to be used in bottle rocket “wars,” where kids
intentionally shoot these devices at each other. Consumers also tend to ignore the
labeling instructions and hold the rockets in their hands. It may be worth considering
whether these items should be banned completely as a consumer firework.

Clarify the language in 16 CFR 8§ 1500.17 (a)(3) and (a)(8): Rulemaking may be the
appropriate time to clarify the language in these regulations. 16 CFR § 1500.17 (a)(3),
for example, does not indicate clearly that the 130 mg report composition limit applies to
aerial devices. This section also references ground devices, such as cherry bombs, M-
80 salutes, silver salutes, and other large firecrackers. These devices would be more
appropriately listed under § 1500.17 (a)(8). In addition, 8 1500.17 (a)(8) refers to aerial
bombs, which should be listed under § 1500.17 (a)(3).

Test Procedure for determining if a “report” is present: 16 CFR 8§ 1500.17(a)(3)
places limits on the amount of pyrotechnic composition “... intended to produce audible
effects.” Currently, the test to determine if an audible effect is present in a fireworks
device involves firing the device and listening to determine if the sound produced when
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the aerial shell breaks open was intended to produce an audible effect or is simply a
“break” or “burst” charge, which is the sound created by the composition that is used to
break open the shell. The CPSC has been criticized in the past for this test method
being too subjective. The question is whether this would be the appropriate time and
place to work toward developing a more objective test, possibly based on the explosive
force of the device. In addition, an “explosive force” test would be likely to address
more directly the risk to consumers.

(3) Reliance by the Commission on a voluntary standard — AFSL was the only group to
propose a specific voluntary standard for consideration by the Commission. In order to
rely on a voluntary standard under section 9 of the CPSA, the Commission must
determine that compliance with the standard is likely to result in eliminations or
adequate reductions of the risk of injury identified in the notice, and it is likely that there
will be substantial compliance with that standard.

Outstanding questions:

What does reliance on a voluntary standard mean? Does it just trigger a
reporting obligation under section 15 of the CPSA? Could fireworks that fail to
comply with the relied upon voluntary standard be treated like banned hazardous
substances, or would we have to prove a defect and an SPH in every case?

If a firm simply has to report to us, would they be required to tell us specifically
which AFSL standard(s) their product does not meet?

Should we rely on the entire AFSL standard or just selected ones?

What constitutes “substantial compliance?” AFSL estimates 80 percent of
fireworks imported into the United States are tested to the AFSL standards. The
80 percent figure most likely refers to the percentage of fireworks that are
imported by AFSL members. Some of these fireworks, while imported by an
AFSL member, have not been subjected to testing by AFSL. How would we
gauge future conformance rates?

What burden would have to be overcome in relation to showing an elimination or
adequate reduction of a hazard to consumers?

(4) Pursue corrective actions under section 15 of the FHSA — It is unclear why this was

listed as an option in the ANPR because the CPSC already conducts corrective actions
under section 15 of the CPSA in the area of fireworks.
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Executive Summary

This report provides the results of the U.S. Consumer Product Safety Commission
(CPSC) staff analysis of data on nonoccupational, fireworks-related deaths and injuries
during 2010. The report also includes a summary of CPSC staff enforcement activities
during 2010.

Staff obtained information on fireworks-related deaths from news clippings and
other sources in the CPSC’s Injury and Potential Injury Ineident (IPII) database and the
CPSC’s Death Certificate File. Staff estimated fireworks-related injuries from the
CPSC’s National Electronic Injury Surveillance System (NEISS). More detailed
analyses of injuries, including the type of injury, the fireworks involved, and the
characteristics of the victim were based on a special study conducted by CPSC staff’
between June 1%, 2010 and July 18, 2010. About 73 percent of the annual fireworks-
related injuries for 2010 occurred during that period.

Highlights of the report are as follows:

» (CPSC staff received reports of three fireworks-related deaths during 2010. In the
first incident, a 22-year-old male died after he fell from a cliff when he detonated
unspecified fireworks. In the second incident, a 49-year-old male perished when
the fireworks he made illegally in his garage exploded. In the third incident, a 55-
year-old male died in a house explosion caused by teenagers’ mischievous use of
Roman candles. CPSC stafT has reports of two fireworks-related deaths in 2009.
Reporting is not complete for either vear, and the actual number of deaths may be

higher.

o Fireworks were involved in an estimated 8,600 injuries treated in U.S. hospital
emergency departments during calendar year 2010 (95 percent confidence interval
6,600-10,700). CPSC staff estimated that there were 8,800 fireworks-related
injuries during 2009. The difference is not statistically significant.

e There is not a statistically significant trend in estimated emergency department-
treated injuries from 1996, when estimated injuries were the lowest (7,300), to
2010.

®  An estimated 6,300 fireworks-related injuries (or 73 percent of the total
fireworks-related injuries) were treated in U.S. hospital emergency departments
during the 1-month special study period between June 18, 2010 and July 18, 2010
(95 percent confidence interval 4,500-8,100). CPSC staff estimated that there
were 5,900 fireworks-related injuries during the 2009 special study period.

Results from the special study include the following:

o Ofthe fireworks-related injuries sustained, 65 percent were to males, and 35
percent were to females.
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with a summary of the findings in Section 7. Appendix A presents a table on the
relationship between fireworks-related injuries and fireworks imports between 1996 and
2010. Appendix B contains more detail on the completed telephone investigations.

Sources of Information

Information on nonwork-related fireworks deaths occurring during 2010 was
obtained from the CPSC Injury and Potential Injury Incident file (IPII) and the CPSC’s
Death Certificate File. Entries in IPII come from sources such as newspaper articles,
consumer complaints, lawyer referrals, medical examiners, and other government
agencies. CPSC staff from the Office of Compliance and Field Operations conducted in-
depth investigations of the deaths. The purpose of these investigations was to determine
the types of fireworks involved and the circumstances that led to the fatal injuries.

Because IPII is based on voluntary reports and because it can take more than two
years to receive all death certificates from the various states to complete the Death
Certificate File, neither data source can be considered complete for the number of 2009
or 2010 fireworks-related deaths at the time this report was prepared. As a result, the
number of deaths might be greater than the number reported here. Staff updates the
number of deaths for previous years when reports are received. Total deaths for previous
years may not coincide with the numbers in reports for earlier years because of such
updates.

The source of information on emergency department-treated fireworks-related
mnjuries is the National Electronic Injury Surveillance System (NEISS). NEISS is a
probability sample of U.S. hospitals with emergency clepartments.I Injury information is
taken from the emergency department record. This information includes the victim’s age
and sex, the place where the mjury occurred, the emergency department diagnosis, the
body part injured, and the consumer product(s) associated with the injury. The
information is supplemented by a 160-character narrative that often contains a brief
description of how the injury occurred.

To supplement the information available in the NEISS record, every year, during
the month around the 4™ of July, CPSC staff conducts a special study of fireworks-related
mjuries. In 2010, the special study period spanned June 18, 2010 to July 18, 2010. Staff
focuses its efforts on fireworks during this period because in most years, about two-thirds
to three quarters of the annual injuries occur then. During this period, hospital
emergency department staff shows patients pictures of different types of fireworks to help
them identify the type of fireworks device associated with their injuries. The type of
fireworks involved in the incident is written in the NEISS narrative.

! For a description of NEISS, including the revised sampling frame, see Kessler and Schroeder (1998).
Procedures used for variance and confidence interval calculations and adjustments for the sampling frame
change in 1997 are found in Marker, Lo, Brick, and Davis (1999). SAS® statistical software for trend and
confidence interval estimation is documented in Schroeder (2000). SAS® is a product of the SAS Institute,
Ine., Cary, NC.
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types are taken from the telephone investigation or the NEISS comment field
when there was no telephone investigation. When computing estimates for the
special study period, staff does not include cases where the fireworks device was
not lit or no attempt was made to light the device.

e Information from telephone investigations. Individual case injury descriptions
and medical prognosis information from the telephone mvestigations are listed in
Appendix B. These listings also exclude cases where the fireworks device was
not lit or no attempt was made to light the device. These cases represent a sample
of some of the most serious fireworks-related injuries and may not be
representative of typical emergency department-treated, fireworks-related injuries.

Statistical Methods

Injuries reported by NEISS sample hospitals were weighted by the NEISS
probability-based sampling weights to develop an estimate of total U.S. emergency
department-treated. fireworks-related injuries for the year and for the special study month
around the 4" of July. Confidence intervals were estimated, and other statistics were
calculated using computer programs that were written to take into account the sampling
design.’ Estimated injuries are rounded to the nearest 100 injuries. Estimates of fewer
than 50 injuries are shown with an asterisk (*). Percentages are calculated from the
rounded estimates. Percentages may not add to subtotals or to the total in the tables due
to rounding.

The report also contains a number of detailed tables about fireworks-related
mjuries during the special study period. National estimates in these tables were also
made using the sampling weights. To avoid cluttering the tables, confidence intervals are
not included. Because the estimates are based on subsets of the data, they have larger
relative sampling errors (i.e., larger coefficients of variation) than the annual injury
estimate or the special study month injury estimate. As a result, interpretation and
comparison of these estimates with each other or with estimates from prior years should
be made with caution. For example, when comparing subsets of the data—such as
between injuries associated with two different types of fireworks or between two
different age groups—it is difficult to determine how much of the difference between
estimates is associated with sampling variability and how much is attributed to real
differences in national injury totals.

2. Fireworks-Related Deaths for 2010

The CPSC has reports of three nonoccupational, fireworks-related deaths that
occurred during 2010. Brief descriptions of the incidents are as follows:

? See Schroeder (20007,
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Table 1
Estimated Fireworks-Related Injuries 1991-2010

Year Estimated Injuries Injuries per 100,000 People
2010 8.600 2.8
2009 3,800 2.9
2008 7,000 23
2007 9,800 33
2000 9,200 3.1
20035 10,800 3.7
2004 9,600 33
2003 9,300 3.2
2002 8,800 31
2001 9,500 33
2000 11,000 3.9
1999 8.500 3.1
1998 8,500 3.1
1997 8.300 3.0
1996 7.300 2.7
1995 10,900 4.1
1994 12,500 4.8
1993 12,100 4.6
1992 12,500 4.9
1991 10,900 43

Source: NEISS, U.S. Consumer Product Safety Commission/EPHA. The estimate for 2003 excludes an
estimated 150 emergency department-treated injuries following the mightclub fire in West Warwick, R
Estimates for 1991-1996 were revised to adjust for the changed sampling frame and do not match values
published during that period. Population estimates for 2000 to 2010 from Table 1. Annual Estimates of the
Resident Population by Sex and Five-Year Age Groups for the United States: April 1, 2000 to July 1, 2009
(NC-EST2009-01). Population Division, 1.8, Census Bureau.
http://'www.census.gov/popest/national/asrh/NC-EST 2009-sa. html. Estimates from earlier years at
http:/f'www . census. gov/popest/archives /1 990s/nat-total txt.

In calendar year 2010, there were an estimated 8.600 fireworks-related,
emergency department-treated injuries (95 percent confidence interval 6,600—-10,700).
There were an estimated 8,800 injuries in 2009. The difference between the injury
estimates for 2010 and 2009 was not statistically significant.

Figure 1 shows that the highest estimated numbers of annual injuries were
between the years 1991 and 1995, followed by lower estimates between 1996 and 1999.
Injuries rose to 11,000 in the millennium year (2000) and then decreased to 9,500 in
2001. Between 2002 and 2007, injuries fluctuated between 8,800 and 10,800. From the
second lowest annual estimate of 7,300 in 1996, to the estimate of 9,800 in 2007, there
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4. Injury Estimates for the 2010 Special Study

The injury analysis in this section presents the results of the 2010 special study of
fireworks-related injuries that were treated in hospital emergency departments between
June 18, 2010 and July 18, 2010. During this period, there were an estimated 6.300
fireworks-related injuries (95 percent confidence interval 4,500-8,100), accounting for 73
percent of the total estimated fireworks-related injuries for the vear.

The remainder of this section contains estimates for fireworks-related injuries
from this period, broken down by different categories.
Fireworks Device Types and Estimated Injuries

Table 2 shows the estimated number and percent of emergency department-

treated injuries by type of fireworks device during the special study period of June 18,

2010 to July 18, 2010.
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Table 2
Estimated Fireworks-Related Injuries
By Type of Fireworks Device

June 18-July 18, 2010

Fireworks Device Type Estimated Injuries Percent
Total 6.300 100
All Firecrackers 900 14
Small 300 4
Illegal 200 2
Unspecified 500 7
All Rockets 400 6
Bottle Rockets 400 6
Other Rockets 100 1
All Other Devices 2.700 43
Sparklers 1,200 19
Fountains 200 3
Novelties 500 8
Multiple Tube 100 2
Reloadable Shells 500 8
Roman Candles 200 3
Homemade/Altered * %
Public Display 400 6
Unspecified 1,800 29

Source: NEISS, 1.8, Consumer Product Safety Commission/EPHA. Based on 176 NEISS emergency
department-reported injuries between June 18, 2010 and July 18, 2010, and supplemented by 34 completed
In-Depth Investigations (IDI). Fireworks types are obtained {rom the IDI, when available; otherwise,
fireworks types are identified from victim’s reports to emergency department staff that was contained in the
NEISS narrative. Illegal firecrackers include M-80s, M-500s, Quarter Sticks, and other firecrackers that
are banned under the Federal Hazardous Substances Act (16 CFR § 1500.17). Fireworks that may be
illegal under state and local regulations are not listed as illegal, unless they violate the FHSA. Subtotal
estimates are presented below the firework type estimates. Estimates are rounded to nearest 100 injuries,
and percents are computed from the rounded estimates. Percentages may not add to subtotals or the total
due to rounding. Estimates of less than 50 injuries are denoted with an asterisk (**).

As shown in Table 2, firecrackers accounted for an estimated 900 emergency
department-treated injuries, which was 14 percent of the total fireworks-related injuries
during the special study period. Small firecrackers were involved in 300 injuries. The
estimate for illegal firecracker-related injuries was 200; however, some of the estimated
500 unspecified firecracker-related injuries and some of the estimated 1,800 unspecified
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fireworks-related injuries may have also involved illegal firecrackers. Also, sparklers
accounted for an estimated 1,200 injuries, 19 percent of the total. Bottle rockets
accounted for an estimated 400 injuries, 6 percent of the total.

Reloadable shells, novelty fireworks, fountains, multiple tube devices, public
display fireworks, Roman candles, and homemade or altered devices each accounted for
less than 10 percent of the injuries. This is in keeping with previous vears. While these
devices are not associated with a large number of injuries. the larger load in these devices
makes them involved disproportionately in serious injuries and deaths.

Gender and Age of Injured Persons

Males had 4.100 fireworks-related injuries, representing 65 percent of the total
injuries. Males experienced 2.7 fireworks-related, emergency department-treated injuries
per 100,000 individuals during the special study period. Females, with 2,200 emergency
department-treated injuries, had 1.4 injuries per 100,000 people. The concentration of
injuries among males and people under 25 has been typical of fireworks-related injuries
for many vears. Figure 2 shows the distribution of fireworks-related injuries by gender.

Figure 2
Injuries by Gender

Note: Percentages are computed from rounded estimates.

Children under 5 years old experienced an estimated 700 injuries (11 percent of
all fireworks-related injuries during the special study period) as shown in Figure 3 and
Table 3. Children in the 5- to 14-year age group experienced an estimated 1,800 injuries
(29 percent of all fireworks-related injuries). Breaking that age group down further,
children 5 to 9 vears old had 900 injuries, and children 10 tol14 vears old had 800 injuries.
In the aggregate, children under 15 vears old accounted for approximately 40 percent of
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Table 3
Estimated Fireworks-Related Injuries
By Age and Sex
June 18-July 18, 2010

Per 100,000

Age Group Total People Male Female
Total 6,300 24 4,100 2,200
0-4 700 3.3 400 300
5-14 1.800 4.4 1,100 700
5-9 900 44 600 300
10-14 800 4.0 500 300
15-24 1,400 3.2 1,100 300
15-19 800 3.7 600 200
20-24 600 2.8 500 100
25-44 1,700 2.0 1,100 600
45-604 600 0.8 300 300
05+ 100 0.3 100 *

Sources: NEISS, U.S. Consumer Product Safety Commission/EFHA, U.S. population from
http://www.census.gov/popest/national/asrth™NC-EST 2009-sa.html. The oldest victim was 63 years old.
Estimates are rounded to nearest 100 injuries, and percentages are computed from the rounded estimates.
Percentages may not add to subtotals or the total due to rounding. Estimates of less than 50 injuries are
denoted with an asterisk (*).

When considering per capita injury rates, children 5 to 9 years old had the highest
per capita injury rate at 4.4 injuries per 100,000 population. This was followed by
children ages 10 to 14 years old at 4.0 per 100,000, and children ages 15 to 19 vears old
at 3.7 injuries per 100,000 people.

Age and Gender of the Injured Person by Type of Fireworks Device
Table 4 shows the ages of those injured by the type of fireworks device associated
with the injury. For children under 5 years old, sparklers accounted for the largest

number of estimated injuries at 300 injuries, which was 43 percent of the total injuries in
that age group. Children 5 to 14 years old had an estimated 400 injuries from sparklers.
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No clear relationship between age and fireworks type is suggested in Table 4. It
1s worth noting that the number of injuries does not completely represent usage patterns
because victims are often injured by fireworks used by other people. This is especially
true for rockets and aerial shells (e.g.. fountains and multiple tube and reloadable devices)
that can injure people located some distance away from where the fireworks are
launched.

Table 4
Estimated Fireworks-Related Injuries
By Device Type and Age Group
June 18-July 18, 2010

Age Group

Fireworks Type Total 04 5-14 15-24 2544 4564 65+
Total 6,300 700 1,800 1.400 1.700 600 100
All Firecrackers 900 3 100 200 400 * ¥
Small 300 * 100 100 100 * ®
llegal 200 * * * 100 * *
Unspecified 500 * * 200 200 * ¥
All Rockets 400 100 100 200 ¥ 100 ¥
Bottle Rockets 400 100 * 200 * 100 *
Other Rockets 100 ¥ ¥ ¥ # * ¥
Other Devices 2,700 400 800 500 800 200 *
Sparklers 1,200 300 400 200 200 100 ®
Fountains 200 * 100 A 100 % *
Novelties 500 100 200 100 100 * *
Multiple Tube 100 * * * 100 * ¥
Reloadable 500 * * 200 200 * *
Roman Candles 200 ® * * 200 * ®
Homemade/Altered i ¥ % ® o * #
Public Display 400 100 * 100 200 100 *
Unspecified 1,800 200 800 400 300 200 100

Source: NEISS, U.S. Consumer Product Safety Commission/EPHA. Estimates are rounded to nearest
100 imjuries, and percents are computed from the rounded estimates. Percentages may not add to subtotals
or the total due to rounding.  Estimates of less than 50 injuries are denoted with an asterisk ().

71



As mentioned previously, males experienced 65 percent of the fireworks-related
mjuries, and females accounted for 35 percent. Males were associated with all the
estimated injuries from fountains and most of the estimated injuries from bottle rockets,
novelty devices, and reloadable shells. Females experienced more injuries than males in
incidents at public fireworks displays.

Body Region Injured and Injury Diagnosis

Figure 4 presents the distribution of estimated emergency department-treated
injuries by specific parts of the body where the injury occurred. Hands and fingers, with
an estimated 1,900 injuries, accounted for 30 percent of the total injuries. These were
followed by an estimated 1,400 leg injuries, accounting for 22 percent; 1,300 eye injuries,
accounting for 21 percent; and 1,000 injuries to the head/face/ear region (16 percent).
The remaining 11 percent of the injuries were to the arm or trunk.

Figure 4

Trunk Arm

o ngons Injured .,/

Head/Face/Ear
16%

Mote: Percentages are computed from rounded estimates.

Figure 5 shows the types of injuries. Burns, with 3,300 estimated injuries (52
percent) was the most frequent injury diagnosis. Contusions and lacerations were
associated with 1,300 injuries (21 percent), and fractures and sprains were involved in
300 injuries (5 percent). The remaining 1,400 estimated injuries (22 percent) were
attributed to other diagnoses.
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Figure 5
Type of Injuries

Fractures and
Sprains
5%

Contusions and
Lacerations
21%

Note: Percentages are computed from rounded estimates.

The most frequent injuries to hands, fingers, legs, and arms were burmns. Also,
nearly half of the injuries to the head and face were burns. Most eye injuries were
contusions, lacerations, and other diagnoses that included foreign bodies in the eye. This
detail is shown in Table 5.
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Table 6
Estimated Fireworks-Related Injuries
By Type of Fireworks Device and Body Region
June 18-July 18, 2010

Region of the Body
Fireworks Type Total Arm Eye Head/Face Hands/Fingers Leg Trunk/Other
Total 6,300 300 1,300 1,000 1,900 1,400 400
All Firecrackers 900 100 100 200 300 200 "
Small 300 ® * 100 100 100 *
Illegal 200 # # o 100 100 ¥
Unspecified 500 100 100 100 100 100 *
All Rockets 400 * 200 * 200 % %
Bottle Rockets 400 * 200 * 200 * ¥
Other Rockets 100 % L # o ¥ *
Other Devices 2,700 100 400 300 1.200 600 100
Sparklers 1,200 * 200 100 500 300 100
Fountains 200 100 10 100 * *
Novelties 500 * e * 300 200 X
Multiple Tube 100 * ¥ * 100 * ¥
Reloadable 500 ¥ # ¥ 300 100 ¥
Roman Candles 200 * 100 100 * ¥ *
Homemade/Altered ¥ ¥ * ¥ * ¥ *
Public Display 400 100 200 ¥ * 100 100
Unspecified 1.800 * 500 500 200 400 100

Source: NEISS, U.S. Consumer Product Safety Commission/EPHA. See notes for Table 2 and Table 5.

About 42 percent of the estimated sparkler injuries involved the hands and
fingers. Fireworks devices that fly or emit sparks were associated with eye, head, and
face injuries. These included fountains, novelties, public display fireworks, and
sparklers.

Hospital Treatment
An estimated 92 percent of the victims of fireworks-related injuries were treated

at the emergency depariment and then released; about 3 percent of victims were treated
and transferred to another hospital; approximately 4 percent were admitted to the
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hospital; and the remaining 1 percent of victims left without being seen. The treat and
release percentage was about the same for all consumer products in 2010.”

5. Telephone Investigations of Fireworks-Related Injuries

CPSC staff conducted telephone investigations of some fireworks mjuries that
occurred during the 1-month special study period surrounding the July 4t holiday (June
18, 2010 to July 18, 2010). Completed telephone investigations provided more detail
about incidents and injuries than the emergency department information summarized in
the narrative in the NEISS record. During the telephone interview, respondents were
asked how the injury occurred (hazard pattern), their medical care following the
emergency department treatment, and the long-term effects, if any, from their injury.
Respondents were also asked detailed questions about the fireworks, including its type,
markings, and where it was obtained.

Cases were selected for telephone investigations based on the information
provided in the NEISS narrative and coded information in the NEISS records. The
selection criteria included: (1) unusual hazard patterns, (2) severity of the injury, and (3)
lack of clear information in the narrative about the type of fireworks associated with the
imjury. For these reasons, and because many victims did not respond, these telephone
investigation cases cannot be considered typical of fireworks-related injuries.

From the 177 emergency department-treated, fireworks-related injuries during the
special study period, staff selected 69 cases for telephone investigations, of which 34
were completed and determined to be in scope, and one was completed and found to be
out of scope. Table 7 shows the final status of these investigations.

"For all injuries in 2010, 92 percent of patients were treated and released; 1 percent was transferred to other
hospitals; 5 percent were admitted to the hospital; and slightly more than 1 percent had other dispositions,
including left hospital without being seen. held for observation, or dead on arrival.
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were associated with 3 incidents (9 percent). Fountains were involved in 2 incidents (6
percent) and homemade devices were associated with 1 incident (3 percent).

Note that the distribution of the types of fireworks and the emergency department
dispositions differ from the special study data in Section 4. These differences reflect the
focus in the telephone investigation on more serious injuries and incompletely specified
NEISS records. Note also that only half of the victims selected for the telephone
investigations responded.

Hazard Patterns

The hazard patterns described below are based on the incident descriptions
obtained during the telephone investigations and summarized in Appendix B. When an
incident has two or more hazard patterns, the hazard pattern most likely to have caused
the injury was selected. Hazard patterns are presented in Table &, below.

Table 8
Hazard Patterns in Telephone Investigations of Fireworks-Related Injuries

Number of
Hazard Pattern Cases Percent
All 34 100
Misuse 10 29
Holding Fireworks in Hand 3 9
Mischief 2 6
Fireworks Not Set Properly 2 6
Lighting Fireworks Near Explosive 1 3
Fireworks Wrapped Together 1 3
Other Misuse 1 3
Malfunction 21 62
Debris, Smoke 9 26
Errant Flight Path 5 15
Early or Late Ignition 4 12
Tipover 3 9
Other 3 9

Note: Percentages may not add to subtotals or the total due to rounding.
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* In Case 9, the victim lit a smoke bomb, and it blew up in his hand. He lost fingers
and the palm of his hand. He does not expect to gain full function of his hand.

e In Case 17, the victim did not see the bottle rocket set off by her neighbor and was
hit in the right eye. She suffered eye trauma, and her parent reported that she
could get glaucoma because of the injury.

o In Case 23, the victim suffered a head injury at school when someone threw an
unspecified firework under his chair. The victim, scared by the loud noise from
the firework, hit his head against a wall and passed out. His parents were unsure if
there would be any long-term effects from his injury.

e In Case 31, a 40-year-old male was hit by a piece metal from a firecracker set off
by his neighbor. After additional medical treatment for the injury, he was unsure
whether there would be any long-term effects.

Where Fireworks Were Obtained

Of the 34 telephone survey respondents, 18 (53 percent) knew where the
fireworks were obtained. Twelve respondents reported that the fireworks had been
obtained from a stand; 3 indicated the fireworks were obtained from a store; and 3 stated
that the fireworks were acquired from a relative.

Fourteen victims (41 percent) reported that they did not know the source of the
fireworks. This is typically the situation when the victim did not purchase or light the
fireworks device that caused the injury.

One of the two remaining respondents stated that he made the firecrackers himself
on July 4, 2010, and the other respondent refused to tell where the fireworks that injured
him were obtained.

6. Enforcement Activities

The CPSC, through the Office of Compliance and Field Operations, oversees
enforcement activities for all applicable regulations for consumer fireworks under the
Federal Hazardous Substances Act (FHSA), 15 U.8.C. 1261-1278. CPSC staff’s
enforcement activities are focused on reducing the number of fireworks-related deaths
and injuries. A variety of enforcement techniques and national, as well as international
mitiatives were used in 2010 to keep unsafe fireworks from consumers.

CPSC stafT continues to work closely with U.S. Customs and Border Protection
(Customs) to conduct surveillance on imported shipments of consumer fireworks. CPSC
established permanent staffing at the Import Safety Commercial Targeting and Analysis
Center (CTAC) in Washington, D.C., and is working in cooperation with Customs to
implement new enforcement measures. In 2010, staff began implementing new procedures
for identifying and selecting fireworks entries for examination and sampling. CPSC staff
no longer requests all importers to fax consumer fireworks entry packets to the CPSC in
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advance (as had been the practice for many vears). Staff now notifies importers and
brokers if their shipment has been identified for further examination. Follow-up
correspondence is sent, indicating which items, if any, will be sampled and tested.
Fireworks were selected for testing either at random or based on the past violation history
of the type of device, whether the item had been sampled previously, and other factors.
With assistance from Customs, CPSC staff selectively sampled and tested numerous
shipments of imported fireworks in fiscal year 2010 for compliance with the FHSA.
Approximately 43 percent of the shipments targeted by CPSC staff contained
noncompliant fireworks. CPSC staff requested corrective action on these noncompliant
fireworks, and in most cases, the firms voluntarily destroyed the noncompliant fireworks.
Also, in June 2010, CPSC announced the recall of a violative fireworks device that had
been sold to consumers.

Another enforcement activity that continues to remain a priority for CPSC stafT is
the investigation of firms and individuals that offer kits and components to make illegal
and dangerous firecracker-type explosives, such as M-80s and Quarter Sticks. Since
2006, CPSC staff has worked with the U.S. Department of Justice on cases involving
companies and/or individuals involved in selling the chemicals and components used to
make illegal fireworks.

Also, CPSC stafT continues to maintain close relations with the Bureau of
Alcohol, Tobacco, Firearms and Explosives (ATF), the Justice Department’s Office of
Consumer Litigation, as well as state and local law enforcement agencies. CPSC staff
has provided training on consumer fireworks regulations to ATF’s Industry Operations
Investigators, as well as legal, field, and technical support in cases involving the
distribution of illegal explosive devices and the illegal diversion of professional fireworks
to consumers.

Most fireworks are manufactured outside the United States and China (98
percent) and Hong Kong (1 percent) are the sources of most imported fireworks.” In light
of this, CPSC staff visited consumer fireworks factories in China to gain a better
understanding of the manufacturing process. CPSC’s agreement and subsequent Work
Plans with its counterpart Chinese agency, the AQSIQ, provide for extensive information
exchange and cooperation. CPSC stafT participates in digital video conferences with
AQSIQ technical staff to discuss consumer fireworks activities.

7. Summary
In 2010, there were 3 reported fireworks-related deaths, an increase from the 2

deaths reported in 2009. However, reporting for 2009 and 2010 may not be complete at
this time. Emergency department-treated injuries, estimated at 8,600 for 2010, decreased

? These data are from 2010 statisties from the U.S. International Trade Commission. There were 199.6
million pounds of fireworks imported, with 195.3 million pounds from China (98 percent), and 2.7 million
pounds from Hong Kong (1 percent). Staff believes that most fireworks imported from Hong Kong were
actually manufactured in China. The next largest exporter was Thailand, with 1.1 million pounds.
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Appendix A
Fireworks-Related Injuries and Fireworks Imported

Table A-1 shows that fireworks imports have generally risen over the period
1997-2008, peaking in 2005 at 275.1 million pounds, and then declining to 199.3 million
pounds in 2009. Fireworks imports in 2010, 199.6 million pounds, were a little higher
than they were in 2009. The number of estimated emergency department-treated injuries
has fluctuated between 7,000 and 11,000, with the largest number of injuries occurring in
the millennium year of 2000. During this period. as shown in Table A-1 below, the
number of injuries per 100,000 pounds of fireworks has declined from 8.0 injuries per

100,000 pounds in 1997, to 3.4 injuries per 100,000 pounds in 2006 and 2008.

Injuries per 100,000 pounds were slightly lower in 2010, than the previous year at

4.3 injuries per 100,000 pounds.

Table A-1
Estimated Fireworks-Related Injuries and

Estimated Fireworks Imported into the U.S. 1996-2010

Estimated Fireworks

Imports Injuries Per
Year Estimated Injuries (millions of pounds) 100,000 Pounds
2010 8,600 199.6 43
2009 8,800 199.3 4.4
2008 7.000 208.3 34
2007 9800 260.1 38
2006 9,200 272.1 34
2005 10,800 2751 39
2004 9.600 230.0 4.2
2003 9.300 214.6 43
2002 8,800 175.3 5.0
2001 9,500 155.3 6.1
2000 11,000 146.2 7.5
1999 8,500 146.7 5.8
1998 8,500 123.8 6.9
1997 8,300 103.5 8.0
1996 7.300 108.6 6.7

Source: Injuries from NEISS, U.S. Consumer Product Safety Commission/EPHA. See Table 1 for further
details. Estimated fireworks imports from the U.S. International Trade Commission, using Harmonized
Tariff Schedule (HTS code 3604.10). Imports include consumer fireworks (1.4G HTS code 3604.10.90.10
and 3604.10.90.50) and display fireworks (1.3G HTS code 3604.10.10.00). Display fireworks were about
7.4 percent of the total imports in 2010. In addition to imported fireworks used in the United States, there
is also a small amount of fireworks manufactured in the United States for domestic consumption, which is
not available from the International Trade Commission and not shown in this table.
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Although the table suggests a relationship between weight and the number of
injuries, it should be interpreted with caution. First, the logical unit of exposure 1s the
number of fireworks devices used, instead of the collective weight of the devices,
because a person is exposed to injury when a device is consumed (i.e., lit). Injuries per
100,000 fireworks devices imported might be more meaningful, but the number of
devices imported is not available. Moreover, using weight overrepresents heavy devices
and underrepresents light devices. There is no reason to assume that a heavy device is
inherently more dangerous than a light device because the weight of the device includes
things other than just the amount of explosive material.

Also, international trade statistics do not provide weight by fireworks device
types. Thus, it is not possible to associate injuries with the weight of different types of
fireworks imported. As shown in Table 2 earlier in this report, different fireworks devices
have different numbers of injuries. Thus, the decrease in injuries per 100,000 pounds
between 1996 and 2008 may be due to different mixtures of types of fireworks imported
over time, or an overall decrease in injuries among all types of fireworks. Similarly, the
decrease in injuries per 100,000 pounds in 2010 may have resulted from different
fireworks mixtures, a decrease in injuries, or just statistical variation. The data do not
provide enough information to determine the relative contribution of these factors.
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