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The attached staff briefing package recommends that the Commission issue a performance
standard for the open flame flammability of mattresses and mattress and foundation sets under
authority of the Flammable Fabrics Act (FFA), 15 U.S.C. §§ 1191 - 1204. The draft regulatory
text for the standard prepared by the Office of the General Counsel for the Commission's
consideration appears at Tab K of the staff briefing package. The draft text of the preambie that
would accompany the regulatory text in a Notice of Proposed Rulemaking will be provided to
the Commission under separate cover for its consideration.

The briefing package also recommends that the Commission issue an advance notice of
proposed rulemaking under its FFA authority to begin the process of developing a flammability
standard for the open flame ignition of bedclothes, that might include items such as sheets,
blankets, mattress pads, pillows, comforters, and similar products that are used as covering on a
bed. The draft ANPR appears at Tab L of the staff briefing package.

Please indicate your preferences by voting on the following alternatives:

A. Mattress Flammability Standard

L Approve the regulatory text and preamble for the mattress flammability
standard for publication in the Federal Register as drafted.
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I Approve the regulatory text and preamble for the mattress flammability
standard for publication in the Federal Register with changes. (Please
specify.)

Signature | Date

I11. Do not approve the preamble and regulatory text for the mattress
flammability standard.

Signature Date

Iv. Take other action. (Please specify.)

Signature Date

B. ANPR on Bedclothes Flammability

L Approve the draft ANPR on bedclothes flammability for publication in the
Federal Register as drafted.
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IL Approve the draft ANPR on bedclothes flammability for publication in the
Federal Register with changes. (Please specify.)

Signature Date

II. Do not approve publication of the draft ANPR on bedclothes flammability.

Signature Date

Iv. Take other action. (Please specify.)

Signature Date

Attachment: Briefing memorandum from Margaret Neily, Project Manager, Directorate for
Engineering Sciences, to the Commission, Notice of Proposed Rulemaking for Mattress
Flammability (Open Flame) and Options for Addressing Bedclothes Involvement in
Mattress/Bedding Fires, October __, 2004.
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EXECUTIVE SUMMARY

On October 11, 2001, the Commission published an advance notice of proposed
rulemaking (ANPR), requesting public comments on a possible standard to address
mattress/bedding fires initially ignited by a small open flame. Commenters generally
supported the full-scale test method developed at the National Institute of Standards and
Technology (NIST) and incorporated in California’s standard, TB 603, published in
2004. The Commission received comments for and against the need to address the open
flame ignition of bedciothes in order to reduce deaths and injuries from mattress/bedding
fires.

The most recent national fire loss estimates indicate that mattresses and bedding were the
first items to ignite in 19,400 residential fires attended by the fire service annually during
1995 - 1999. These mattress and bedding fires resulted in an estimated 440 civilian
deaths, 2,230 civilian injuries, and $273.9 million property loss annually. Based solely
on the characteristics of the fire cause, an estimated 18,500 fires causing $259.5 million
in property loss annually were considered addressable by the staff’s draft proposed
standard. The estimated 440 deaths and 2,160 injuries that occurred in these fires
annually are considered potentially preventable by the draft standard.

The staff evaluated in-depth investigations of fire incidents and concludes that a standard
preventing or delaying time to flashover from an open flame mattress fire could be
effective in reducing major fire losses. The staff believes it is feasible to limit the size of
mattress fires to the extent that 310-330 civilian deaths (80-86%) and 1,660-1,780
injuries (86-92%) could be potentially eliminated annually.

The staff’s draft proposed standard incorporates a test method, based on the NIST test, to
measure mattress fire performance and provide this level of protection, The staff’s draft
proposed standard has two performance criteria. The mattresses must not exceed a 200
kilowatt (kW) peak heat release rate within the 30 minutes of the test, and the tota)
energy released must be less than 15 megajoules (MJ) for the first 10 minutes of the test.
Materials are commercially available that can be used to produce comfortable, practical,
and reasonably priced mattresses with significantly improved fire performance.

The extent to which various flame retardant (FR) chemicals and other alternatives for
meeting the standard (e.g., inherently flame-resistant materials) will be used is uncertain.
While there are some data gaps regarding many of the chemicals that could be used to
meet the standard, there are FR chemicals and flame resistant materials that, based on
currently available data, are not likely to pose an unacceptable risk to the environment or
human health and that are widely used in other applications. Therefore, manufacturers
appear to have alternatives for meeting a mattress flammability standard that will not
result in unacceptable adverse impacts to the environment or human health.

Based on the preliminary regulatory analysis, the expected benefits of the staff’s draft
proposed mattress standard are greater than the costs. A sensitivity analysis of the cost-
benefit findings showed that the results of the analysis were not altered when the



underlying assumptions were varied. Net benefits remained positive. The regulatory
analysis also considered alternatives to the draft proposed standard, and none was shown
to increase net benefits. The analysis suggests that a 12 month effective date from the
date when a final rule is published would be reasonable. The staff recommends
publishing a notice of proposed rulemaking with a standard for the flammability (open
flame) of mattresses and foundations.

Regarding bedclothes, laboratory fire tests have shown that some bedclothes burning on
an improved mattress/foundation (one producing less than a 50 kW peak rate of heat
release) are sufficient to cause flashover of the room. The high peak heat release rates
observed from some bedclothes items with a large fuel load, such as comforters, were
much higher than that allowed for a mattress/foundation in the draft proposed mattress
standard. This suggests the need for limits on some bedclothes as well.

The most sertous portion of the remaining mattress/bedding fire problem could be
addressed by limiting the size of the fire produced by some of the largest (fuel load)
bedclothes products. The total fire produced by the bed set, then, would be small enough
to preserve the occupant egress time offered by preventing or delaying flashover
conditions. Accordingly, the staff recommends publishing an advance notice of proposed
rulemaking for a standard for bedclothes flammability.
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SUBJECT: Notice of Proposed Rulemaking for the Flammability (Open Flame)} of
Mattresses and Foundations and Options for Addressing Bedclothes
Involvement in Mattress/Bedding Fires

I. INTRODUCTION

This memorandum has two parts: Mattress Rulemaking and Options for Bedclothes. The
first part discusses a draft proposed standard for mattress flammability (open flame),
supporting materials, and comments responding to the U.S. Consumer Product Safety
Commission’s (CPSC’s) October 2001 advance notice of proposed rulemaking (ANPR).!
The second part includes a discussion of issues associated with bedclothes flammability,
a summary of research and existing standards, and options for addressing the hazard
presented by bedclothes in mattress/bedding fires.

II. BACKGROUND

On October 11, 2001, the Commission published an ANPR, requesting public comments
on a possible standard to address mattress/bedding fires initially ignited by a small open
flame. (TAB A) These fires result in significant deaths, injuries, and property loss and
are not addressed by the current standard requiring mattresses to be resistant to cigarette
ignition (16 CFR 1632). An analysis of comments received during the comment period
and afterwards and staff responses are provided later in this package.

! Superscripts designate references at the end of this memorandum. e s
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Commenters generally supported the test development that was being sponsored by the
industry at the National Institute of Standards and Technology (NIST). The NIST full-
scale test method for mattress flammability became the basis for California’s standard,
TB 603, which was published in 2004. CPSC staff conducted additional supporting
mattress tests and evaluations at NIST in 2004 and worked with the industry to complete
a preciston and bias study of the test method.

The Commission received comments for and against the need to address the open flame
ignition of bedclothes in order to reduce deaths and injuries from mattress/bedding fires.
The California Bureau of Home Furnishings (CBHF) began developing a flammability

test for bedclothes, and CPSC staff participated in their TB 604 Bedclothing Task Force.

III. DISCUSSION—MATTRESS RULEMAKING

The Commussion staff has reviewed research in progress from other organizations,
considered public comments and the State of California rulemaking experience, met with
manufacturers and suppliers, conducted original studies, and evaluated the potential
effectiveness of a standard based upon the full-scale test method developed by NIST. A
draft proposed standard with technical rationale, current fire loss data, rule effectiveness
evaluation, preliminary regulatory analysis, health and environmental assessments, and
draft implementing rules and regulations is discussed below.

The staff has contended with numerous issues arising from the ground-breaking nature of
this standard. Its development has required new scientific understanding of the nature of
the hazard and new ways to measure it. The standard seeks to control the size of a
mattress/bedding fire, not prevent it as do other CPSC standards. Because of this, the
staff needed a sophisticated evaluation of effectiveness. The draft proposed standard also
demands an unprecedented change in the supplies, products, and the manufacturing
culture of a major industry.

A. Research and Standard Development (NIST and TB 603)

1. The Current Fire Hazard

Earlier research at NIST, sponsored primarily by the Sleep Products Safety Council
(SPSC), produced a technical understanding of the hazard posed by the typical residential
mattress/bedding fire scenario. The staff had also found existing standards to be
inadequate to address the problem.> NIST identified ways to measure this hazard and
reduce associated deaths and injuries by limiting fire size over a specified time period. A
burning mattress is generally the primary energy contributor in a typical bedroom fire.
Once the mattress is ignited, the fire develops rapidly, creating dangerous flashover
conditions. This is the point at which the entire contents of a room are ignited
simultaneously by radiant heat, making conditions in the room untenable and safe egress



impossible. More than two-thirds of all mattress fatalities are attributed to mattress fires
that lead to flashover. This accounts for nearly all the fatalities that occur outside the
room of origin and one half of the fatalities that occur within the room of origin.?

A heat release value {(a measure of the size of a fire) of about 1,000 kilowatts (kW) would
lead to flashover of a typical sized room. NIST tests of twin size, traditional mattress
constructions (16 CFR Part 1632 compliant) without bedclothes measured peak heat
release rates that exceeded 2,000 kW in less than 5 minutes. Fires produced by
traditional king size mattresses were nearly double the size (peak rate of heat release) of
the twin-size mattresses.”

2. The Standard Test Method

The objective of a standard would be to keep the size of mattress/bedding fires below
1,000 kW by reducing the heat release from the bed, specifically the mattress and
foundation, and by reducing the likelihood of involving other objects in the same room.
Research has been conducted by NIST for SPSC and CPSC and by CBHF and others in
support of a standard test method. This work included studying burning bedclothes to
design a gas burnier ignition source that represents the bedclothes threat to a mattress,
testing improved mattress designs as they evolved, evaluating the potential for a bed fire
to ignite other items in the room, estimating the reduced fire risk from improved
mattresses, using mathematical modeling to explore the fire threat throughout a home,
testing bedclothes on improved mattresses, and evaluating the effects of mattress size and
room size on the hazard. These studies showed that improved fire performance could be
accomplished using fire barriers to protect the interior materials of the matiress. TAB B
describes the major findings of these studies as they relate to test criteria, duration, and
other options considered by the staff in preparing the draft proposed standard presented in
this package.

A full-scale test was shown to be the most reliable method for measuring performance of
products that contain many materials in a complex construction, such as mattresses and
foundations. From their research, NIST drafted a full-scale test method for mattresses
that was later incorporated in the California standard, TB 603. The staff’s draft proposed
standard also includes this full-scale test method, using a pair of gas burners representing
burning bedclothes as the ignition source. A twin size mattress is generally used in the
test to evaluate the performance of a mattress “prototype” (specified design, materials,
and construction) before mattresses are produced for sale.

3. Interlaboratory Study (TAB B)

Conducting the test in the draft proposed standard requires a full-scale fire test facility,
sophisticated instrumentation, and experienced technical staff. There are a limited
number of commercial laboratories currently capable of conducting this test procedure.
An inter-laboratory study was conducted with the support of the SPSC, NIST, CBHF, and
other participating laboratories to explore the sensitivity, repeatability, and



reproducibility of the NIST test protocol. The study was recently completed, and a final
report is expected by the end of 2004.

The sensitivities were explored by varying a range of possible test technician errors
primarily associated with test set-up measurements. Repeatability was evaluated with
multiple tests on two mattress designs in one laboratory. Another part of the study
explored possible differences in mattress performance measures when tests were
conducted in different laboratories, some with varying test room configurations (open
calonimeter or test room). All of the participating laboratories conducted muitiple tests of
eight different mattress designs with varied critical elements: the barrier material (sheet
or high-loft), type of mattress (single or double sided), and the style of mattress (tight or
pillow top).

Preliminary analysis of the data does not suggest either unreasonable sensitivities or
practical limitations in the test protocol. The preliminary analysis suggests that some
mattress designs exhibit more consistent fire performance than other designs. The type of
barrier appears to have a significant impact on the performance measured and its
repeatability for all mattress designs tested. However, the lack of uniformity in other
components and the manufacturing process can also contribute to variability in fire
performance measures. This series of tests also appears to confinm earlier observations
that mattresses constructed with current barrier technologies are able to limit the fire
severity for a substantial, but not indefinite time. Most of the tested mattress designs
could meet the proposed requirements if the test ends at 30 minutes. Most of the designs
tested appeared to perform erratically after 30 minutes.

The preliminary analysis, supported by earlier data, suggests that significant variability
exists among currently available mattress designs. Although the products appear to be
moving toward consistency, the need for quality controls of components, materials, and
methods of assembly is clear. Quality assurance procedures, standardized testing, and
visual inspections are possible options for assuring, verifying, and controlling consistency
of production. Larger manufacturers already incorporate quality assurance programs that
could be expanded for this purpose. In addition several commercial laboratories are
developing services designed to assist manufacturers in designing and implementing
these quality assurance programs. Requirements incorporated in the staff’s draft
proposed standard address the need for such quality assurance programs.

Analyzing the data for sensitivity, repeatability, and reproducibility can confirm the
precision of the NIST test protocol or reveal which, if any, test parameters need to be
revised. Consistent differences in data trends between laboratories, such as those
attributed to laboratory infrastructure, equipment, or maintenance procedures could be
addressed through a laboratory accreditation program to ensure control of operations and
uniformity of tests conducted. While accrediting test laboratories is not a CPSC function,
the staff supports industry and commercial laboratory development of such a program.

10
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B. Draft Proposed Standard, General Performance Requirements, and Technical
Rationale (TAB B)

1. Scope of the Draft Proposed Standard

The draft proposed standard requires mattress and mattress/foundation prototypes
(designs) to be tested with acceptable results before mattresses based on that prototype
are sold or introduced into commerce. All mattresses/foundations, futons, mattresses
used in other items of furniture, and multi-purpose items used for sleeping, such as flip
chairs, must meet the requirements of the standard. Mattress pads and toppers are not
included in this draft standard, but could be considered within the scope of a possible
bedclothes regulation.

2. General Performance Requirements

The hazards presented by a burning mattress are closely associated with its peak rate of
heat release and total energy released. Limiting the peak rate of heat release will ensure a
less flammable mattress design. A mattress with a limited contribution to the fire will
substantially increase the time available to escape and substantially reduce the current
risks associated with mattress and bedding fires. The draft proposed standard has two
performance criteria. The mattresses must not exceed a 200 kW peak heat release rate
during the 30 minute test, and the total heat released must be less than 15 megajoules
(M) for the first 10 minutes of the test.

The staff believes that significantly decreasing the fire contribution of the mattress and
foundation set will reduce deaths and injuries from mattress and bedding ignited fires, by
reducing fire severity, slowing the rate of fire growth, and substantially increasing escape
time. A very low contribution from the mattress is critical during the initial stages of the
fire scenario to ensure that the combined heat release rate of the mattress, foundation, and
bedclothes is substantially reduced. This, in turn, would reduce the likelihood of
involving other nearby objects and minimize the possibility of reaching flashover
conditions. Preventing flashover under certain circumstances, minimizing the possibility
of flashover, or increasing the time before flashover occurs would substantially reduce
the risks associated with mattress fires.

Peak rate of heat release: Limiting the peak rate of heat release of the mattress to

200 kW (during the 30 minute test), as proposed, takes into account the contribution of
bedclothes and other room contents to the fire hazard, is technically feasible, and
considers many factors related to the fire scenario (such as room effects). This limit
ensures a less flammable mattress design, representing a significant improvement over
traditional mattress designs. The proposed limit also ensures the benefits and estimated
effectiveness of the draft standard identified in the hazard analysis by the staff. This
same criterion is specified in TB 603.

Early total heat release criterion: According to NIST research, untenable fire conditions
could occur in a room from a fire producing 25 MJ in the first 10 minutes. This total heat
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release limit in the first 10 minutes is the early performance criterion required by TB 603.
Limiting the early contribution of the mattress to the fire size will have the greatest
impact on reducing the risk of flashover as the mattress will have little involvement in the
fire for the specified period of time. This allows for early discovery and escape from the
fire in a timely manner. In the draft proposed standard, a lower early limit of 15 MJ in
the first 10 minutes was chosen. This limit partially compensates for the contribution to
the fire made by an uncertain combination of burning bedclothes, although it may not be
as effective for cases involving larger bedclothes. This measure of the total heat release
in the first 10 minutes is a simple and practical measure that ensures a substantial
increase in escape time by slowing the rate of fire growth and minimizing the fire
severity. (TAB B)

This total heat release limit is also intended to maintain the historically low fuel load
contribution of non-FR mattress tickings and give manufacturers maximum flexibility to
use many different mattress tickings on their products without additional prototype
testing. If the ticking provides the fire barrier properties of the system, however, ticking
changes must be supported by a demonstration, based on objectively reasonable criteria,
that the change will not cause the prototype to exceed the test criteria. According to
members of the mattress industry and researchers who have shared their test data, there
are numerous technologically feasible and viable solutions for meeting this proposed 15
M]J limit.

3. Other Major Technical Requirements/Specifications

Test duration: The test duration is related to, but not equivalent to, the egress time
provided under typical real-world scenarios. This is because the burning initiated by the
fixed burners in the test progresses more slowly over the mattress than the burning
propagated by actual bedclothes. A mattress performing well for a 30 minute test, as
proposed in the draft standard, is estimated to provide an adequate time for discovery of
the fire and escape by occupants in the bed or otherwise in the room of origin under
certain conditions. The mattress adds little to the fuel load of the burning bedclothes,
providing a substantial increase in available escape time over current mattresses. (TAB
B)

Presently, the mattress is typically the main contributor to the fire. Consequently, an
improved mattress design will have the most impact on escape time. The uncertainty of
the hazard, severity of the fire, and potential contribution of other items in the room
significantly increase after a test time of 30 minutes. According to multiple test results
from NIST, CBHF, and manufacturers, a large number of mattress designs (using a range
of barrier technology) can perform well in tests with gas burners for 30 minutes. Many
of the tested designs are able to meet the proposed test criteria for 30 minutes, but
perform erratically after 30 minutes. The number of failures, test variability, and
performance unreliability increase significantly after 30 minutes. The range of
technologically feasible and viable solutions and design choices for meeting the proposed
test criteria for 30 minutes is substantial. The staff considers a 30 minute test an
appropriate test duration for addressing the identified hazard.

12



The staff also considered 60 minutes as a test duration option. The flame spread around a
mattress after burner exposure can take up to 60 minutes for some mattress designs.
Burning bedclothes, on the other hand, expose the entire mattress to flames faster than the
localized bumers. Because of this, some have suggested that the test time should be 60
minutes. The draft proposed standard does not include this option for the following
reasons. Test result variability increases considerably after 30 minutes. A 60 minute test
presents higher test costs and substantially limits the number of technologically feasible
and viable design choices. Most importantly, the additional benefits in terms of reduced
injuries and deaths from a 60 minute test are uncertain and unpredictable. (TAB C)

Test specimen size for prototype tests: NIST test observations show that twin size
mattress designs that yield a very low heat release rate peak (less than 50 kW) with gas
burners behave essentially the same as a queen or king size mattress of the same design.
Mattress designs that yield a moderate heat release rate peak (greater than 100 kW, but
within proposed test limits) tend to behave the same for the first 30 minutes whether twin
size or king size. After ignition with the burners, the fire involving mattress materials is
localized and not sensitive to mattress size. The fire slowly burms away from the area
exposed to the burners and, with no further input from the burners, eventually reduces in
ntensity.

Based on these findings from NIST, there appears to be strong correlation between twin
and king size within designs for a specified time period when exposed to gas burners.
The staff’s draft proposed standard, therefore, allows tests of twin size prototype samples
to represent larger mattresses produced. This provision also minimizes test sample costs
and makes a larger number of laboratories available for testing mattresses.

Test replicates for prototype tests: In developing the requirements of the standard, the
staff has been sensitive to the high costs of conducting full-scale mattress tests. The draft
proposed standard generally requires a minimum of three specimens of a prototype to be
tested (each yielding passing results) before mattresses based on that prototype can be
sold. (There are exceptions to the testing requirement for prototypes that closely
resemble previously tested prototypes.). The numerous research studies (referenced in
TAB B) have typically used replicates of three for mattress tests with the gas burners. As
the industry has conducted research to develop options for meeting California TB 603
requirements and a possible federal standard, testing three replicate specimens has been
common practice. The inter-laboratory study also used three replicates per design for the
test series. Based on a preliminary analysis of the inter-laboratory study, testing three
replicates appears to identify mattress set performance, relative to the proposed criteria,
for an individual laboratory.

Test configurations: The draft proposed standard allows the test to be conducted either in
an open calorimeter (with no enclosing walls) or a test room configuration. Room effects
are a factor in mattress performance and are determined by the radiative interaction
between the bed fire and the hot gas layer accumulating at the ceiling of the rcom.
However, relevant data show that room effects do not become an issue until a fire reaches
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about 300 to 400 kW. (See NIST research in TAB B.) The draft proposed standard
limits the peak rate of heat release to 200 kW. Therefore, no appreciable differences in
test measurements are expected among the test configurations for complying mattresses
with peak heat release rates of 200 kW or less. Since a preliminary analysis of the inter-
laboratory study data does not suggest any significant differences between tests based on
either test configuration, either configuration is acceptable. A smaller test room
configuration, not available for the inter-laboratory study but included in TB 603, was not
included in the draft proposed standard because of the awkwardness of using the burners
in the room and operator safety concerns.

C. Incident Data and Hazard/Effectiveness Evaluation (TAB C)

1. Current National Estimates

Estimates of mattress and bedding fires attended by the fire service are based on the U.S.
Fire Administration’s National Fire Incident Reporting System (NFIRS) data and the
National Fire Protection Association’s annual survey. Several of the NFIRS data
variables were used to determine whether an incident was a mattress or bedding fire, to
determine an incident’s addressability by the draft proposed standard, to identify
intentional fires (excluded from the estimates), to determine a fire’s heat source type
(smoking materials, small open flame, other), and to break down estimates based on age
and location of the victim. The methodology used for editing the data and determining
addressability is described in detail in TAB C.

The most recent national fire loss estimates indicate that mattresses and bedding were the
first items to ignite in 19,400 residential fires attended by the fire service annually during
1995 — 1999, These mattress and bedding fires resulted in an estimated 440 civilian
deaths, 2,230 civilian injuries, and $273.9 million property loss annually. Based solely
on the characteristics of the fire cause, an estimated 18,500 fires causing $259.5 million
in property loss annually were considered addressable by the staff’s draft proposed
standard. The estimated 440 deaths and 2,160 injuries that occurred in these fires
annually are considered potentially preventable by the standard. Among the addressable
casualties, smoking fires accounted for 210 deaths (48 percent) and about 640 injuries
annually (30 percent). Open flame fires accounted for about 140 deaths (32 percent) and
1,050 injuries annually (49 percent).

2. Evaluation of Effectiveness of the Draft Proposed Standard

As mentioned earlier in the research discussion, current mattress fires can reach flashover
conditions in less than 5 minutes. Full-scale tests at NIST demonstrated that it is feasible
to manufacture mattresses that have substantially improved fire performance over those
produced today. The NIST tests indicated that the presence of an improved mattress in a
fire would have the effect of extending the escape time available to room occupants to 10
to 15 minutes before conditions in the room become untenable. In addition, the draft
proposed standard is expected to minimize the likelihood of flashover during the first 30
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minutes; thus avoiding spread of the fire to other areas of the occupancy during that
pertod.

The test method used in the draft proposed standard is expected to reduce losses caused
not only by traditional small open flame sources such as lighters, matches, and candles,
but also other small open flame sources, smoking fires, and nearby heat sources. It is
noted that, regardless of the initial heat source, investigation data indicated that once a
firc ignited, the bedding present also ignited, which would produce a flame similar to that
used in the NIST tests and draft proposed standard.

The staff evaluated the effect of the draft proposed standard on the mattress/bedding fire
casualties described above. Since the standard is designed to limit fire intensity and
spread rather than prevent mattress ignition, the analysis focused on the reduction of
deaths and injuries, not reduction of the number of fires. The evaluation was based on
research of the technical literature and discussions with technical experts. The CPSC
staff was unable to locate any time-based data on evacuation from residential
occupancies. Moreover, most fire incident databases capture details only about the
casualty, providing little if any information about the presence of other members of the
household, unless they too were injured. Characteristics of mattress/bedding fires as they
progress and factors influencing human response to these fires are discussed in TAB B
and TAB D. The evaluation of effectiveness was based primarily on review of CPSC in-
depth investigations conducted by CPSC field staff to provide detailed information about
fires that ignited matiresses and bedding, details of the occupants’ situations, and
occupants’ actions during the fire. Most investigations also included documentation from
the fire department that attended the fire.

The in-depth investigations involved fires occurring during 1999 — 2004, and included a
total of 195 deaths and 205 injuries. The distribution of mattress ignition sources in these
cases is not representative of all mattress-involved fires. To adjust for this situation, both
the casualties reported in the investigations and the national fire loss estimates of
casualties were sub-divided into matching categories of heat source and age group
combinations. The staff estimated reductions in deaths and injuries for each category by
the methodology described below. The expected percentage reduction in deaths or
injuries within a category of investigated casualties was applied to the national estimate
for that category to estimate the number of casualties reduced. The results were then
summed to estimate the overall number of deaths and injuries prevented and the overall
percentage reductions. (See TAB C for detailed discussion.)

Staff reviewers identified criteria (listed below) that affected the ability of individual
occupants to escape the fires they experienced. The methodology and rationale for
applying these criteria are discussed in detail in TAB C. The criteria were used to
estimate percentage reductions in deaths and injuries expected to occur under the much
less severe fire conditions anticipated with mattresses conforming to the draft proposed
standard. Evaluations of fire incidents assumed an improved fire scenario based on the
results of NIST tests, mathematical modeling, and a proposed test period of 30 minutes.
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The staff considered a number of factors that appeared to affect the likelihood of death or
injury, including:
o the location of the casualty in relation to the point of fire origin,
e age of the casualty,
o whether the casnalty was asleep, awake, or unable to act on his own due to
extreme age (young or old) or disabilities,
e if the casualty was asleep, whether there was an indication that the person
woke up (evidenced by being found not on the bed),

e ifthe casualty was of extreme age or disability, whether there was a potential
rescuer in the household,

¢ presence of any other limiting conditions (less severe) that would be expected
to reduce the casualty’s ability to escape, e.g., drugs, alcohol, mental or
physical limitations,

s whether the casualty engaged in fighting the fire.

3. Estimated Death and Injury Reductions

Overall, the staff estimates that the draft proposed standard may be expected to prevent
80 to 86 percent of the deaths and 86 to 92 percent of the injuries presently occurring in
addressable mattress/bedding fires attended by the fire service. Applying these
percentage reductions to the most recent available estimates of addressable
mattress/bedding fire losses (1998 — 2002), an estimated 310 to 330 deaths and 1,660 to
1,780 injuries resulting from mattress and bedding fires could be prevented annually by
the draft proposed standard. The ranges of percentage reductions cited above reflect the
ranges of assigned probabilitics attached to the general categories of “likely,” “possible,”
and “unlikely” deaths and injuries remaining, as developed by the CPSC staff. They do
not represent statistical confidence intervals. Since the potential for flashover fires is
expected to be reduced, a large part of the annual property loss may also be prevented.

For children, the relatively high proportion of casualties that could be prevented is a
result of the increased time that would be available for other residents to return for
rescue. Currently, many people who did not exit immediately could not be rescued later.
Adults at the point of ignition would benefit primarily from the increased time during
which air in the room would continue to be breathable. Except in rare circumstances,
everyone who was outside the room of origin when the fire ignited would survive, though
some would be injured if they returned to fight the fire.

Deaths and injuries that could be prevented by a standard requiring a 60 minute test were
not specifically calculated. However, the maximum additional losses that could be
prevented would be 80 deaths and 280 injuries per year, the difference between the total
deaths and injuries considered addressable and those expected to be reduced by a
standard with a 30 minute test. The likely reductions, however, would be much lower. In
view of the characteristics of those considered likely to die or be injured in conditions
associated with a proposed 30 minute test, e.g., those incapable of acting on their own
and with no potential rescuer in the occupancy, the chances of their rescue are
unpredictable.
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D. Potential Health Issues Associated with Flame Retardant Use (TAB E)

To address the hazard associated with the ignition of mattresses, the CPSC staff
developed a draft performance standard to reduce mattress ignitions without creating
other hazards to consumers. The CPSC staff conducted a qualitative assessment of the
potential risk that might result from consumer exposure to fire retardant {FR) chemicals
used in mattresses designed to meet the draft proposed mattress flammability standard.

CPSC staff assesses a product’s potential chronic health effects to consumers under the
Federal Hazardous Substances Act (FHSA). The FHSA is a nisk-based regulation. To be
considered a "hazardous substance” under the FHSA, a consumer product must satisfy a
two-part definition. 15 U.S.C. §1261 (f)(1)(A). First, it must be toxic under the FHSA,
or present one of the other hazards enumerated in the statute. Second, it must have the
potential to cause "substantial illness or injury during or as a result of reasonably
foreseeable handling or use." Therefore, exposure and risk must be considered in
addition to toxicity when assessing potential hazards under the FHSA (CPSC, 1992).

The staff completed toxicity reviews on five chemicals/chemical classes that may be used
to meet the draft proposed standard. These chemicals are: antimony trioxide, boric
acid/zinc borate, decabromodiphenyl oxide, melamine, and vinylidene chloride. Data on
potential exposures to FR chemicals does not exist. Because of the lack of exposure data
a quantitative risk assessment could not be made. Instead, staff conducted a qualitative
assessment of the potential risk of health effects from exposure to FR chemicals that may
be incorporated to meet the draft proposed standard based on an assessment of available
toxicity data, knowledge of how FR chemicals might be used in mattresses, and staff’s
professional judgment.

2

The staff believes there are fire retarding methods (e.g., FR-treated barriers) available to
mattress manufacturers that are expected to present only a negligible risk of adverse
health effects in consumers. This staff opinion is based on the use of polymerized
melamine compounds (resins) and vinylidene chloride in the manner described by the
manufacturers of the barriers containing these compounds. Exposure data for antimony,
boric acid/zinc borate, and decabromodiphenyl oxide are needed before more definitive
conclusions about the potential risk of adverse health effects from these chemicals can be
made.

CPSC staff will continue to obtain information on the possible techniques the
manufacturers will likely use to meet the draft proposed standard, including the specific
FR chemicals that will be used, and the amounts applied to specific mattress components.
CPSC staff is planning migration/exposure assessment studies on treated mattress
components to obtain data needed to quantify the amount of FR chemical that may be
released from these mattress components. These data can then be used to more reliably
estimate the potential health risks associated with the use of FR chemicals in mattresses.
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E. Environmental Assessment (TAB F)

In considering the potential environmental and human health effects of the draft proposed
mattress flammability standard, Commission staff looked at the currently available
technology for manufacturers to meet the standard’s performance criteria, as well as the
expected life cycle of a mattress and foundation (bed set). It is expected that most
manufacturers will use some kind of flame resistant barrier material to protect the
mattress components with the greatest combustible fuel load from exposure to an open
flame. Flame resistant barriers for mattresses may take several forms, including ticking
fabrics, woven and non-woven interlinings, and battings. It is likely that these barriers
will be made with an inherently flame resistant fiber {e.g., para-aramid or fiberglass) or
by treatment with flame retardant chemicals (e.g., boric acid or decabromodiphenyl
ether).

Manufacturers will have flexibility in meeting the performance requirements of a
standard; thus the extent to which each of the various FR chemicals and other alternatives
for meeting the standard (e.g., inherently flame-resistant materials) will be used is
uncertain. There are also some data gaps and uncertainties in our knowledge of some of
the health and environmental impacts of many of the chemicals that could be used to
meet the standard. Still, there are FR chemicals and flame resistant materials that, based
on currently available data, are not expected to pose unacceptable risks to the
environment and are widely used in other applications. Therefore, manufacturers appear
to have alternatives for meeting a mattress flammabihty standard that will not result in
unacceptable adverse impacts to the environment or human health. Moreover,
govemment agencies, advocacy organizations, academics, and even chemical
manufacturers are monitoring and conducting research on the environmental and health
impacts of different FR chemicals and other materials. There are regulatory and other
mechanisms, such as advocacy group activities and manufacturer liability concerns,
which can control the use of specific flame retardants if they are found to pose hazards to
the environment or human health.

F. Preliminary Regulatory Analysis and Regulatory Flexibility Analysis

The Preliminary Regulatory Analysis, found at TAB G, discusses the benefits and costs
associated with the proposed standard and other options to address mattress fire safety,
The Initial Regulatory Flexibility Analysis for the Draft Proposed Standard to Address
Open-Flame Ignitions of Mattresses, also found at TAB G, reviews the potential
economic impact on small entities, including small businesses. It describes significant
alternatives to the rule that were considered to accomplish the stated objectives of the
rulemaking while minimizing significant economic impact on small entities.

The benefits of the draft proposed standard represent the reduction in the societal costs of
deaths and injuries that are expected to be prevented by it. Using an expected mattress
life of ten years and a discount rate of three percent, the total lifetime benefits of a
mattress that complies with the proposed standard are expected to be around $62 to $74.
Costs of the draft proposed standard are the increase in total resource costs (e.g., costs of
material, labor, testing, and compliance efforts) that are expected to result from the draft
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proposed standard. The total resource cost of the draft proposed standard 1s expected to
be around $13 to $44 per mattress, yielding net benefits (i.e., benefits minus costs) of $18
to $62 per mattress.

Aggregate lifetime benefits associated with all mattresses produced during the first year
the standard becomes effective (approximately 25.3 million mattresses) are expected to

range from $1,560 million to $1,880 million. Aggregate resource costs associated with

these mattresses are expected to range from $320 million to $1,110 million, yielding net
benefits of about $450 million to $1,560 million.

The assumptions about the expected mattress life, discount rate, effectiveness in
preventing deaths and injuries, and value of life estimates were varied in a sensitivity
analysis. Reasonable ranges for all these estimates continued to result in positive net
benefits of the draft proposed standard. Alternatives to the draft proposed standard were
considered, including varying the test duration, performance criteria, and production
testing frequency. The staff also examined changing the effective date of the standard,
relying on voluntary standards, requiring certain labeling (warning and flame retardant
chemical contents), and taking no action.

The draft proposed standard is expected to minimize the impact on small businesses,
while maintaining the benefits resulting from the standard. The cost of testing, record
keeping, and quality control/quality assurance programs could be disproportionately
higher for small businesses. While these costs are estimated to be a little over one dollar
per mattress per year for average-sized establishments, they could be substantially higher
for some small mattress producers. The draft proposed standard, however, allows
manufacturers to “pool” or share their prototype qualification and testing, and thus these
costs can be mitigated. Moreover, if manufacturers produce mattress/foundation
constructions for longer than a year or use a wors