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A, INTRODUCTION

The present appeal involves a wrongful death products liability
action initially filed in the United States District Court for the Western
District of Washington at Tacoma. Melvin Daniel and Fred Ramiskey
succumbed to carbon monoxide (“CO”) poisoning after using a Coleman
Powermate 5045 heater while on a hunting trip. Robért Haney, a third
hunter, survived his exposure to CO. The hunters died after reducing the
fuel flow on tﬁe heater because the heater producés lethal levels of CO

! Mari Daniel, the personal representative of the

when used indoors.
Daniel and Rafniskey estates, alleged that the heater was défectively
designed and that Coleman Co., Inc. (“Coleman”) failed to provide
adequate warnings, ixicluding post-manufacture warnings, even though the
company was aware of other similar CO incidents involving its heaters.

" The district cburt refused to instruct fhe jury on Coleman’s post-
manufacture duty to warn under the Washington Product Liability Act
(“WPLA”), RCW 7.72.030(1)(c), even though the court had previously
denied Coleman’s motion for summary judgment on that issue. Under

Washington law, the district court should have instructed the jury on

Coleman’s post-manufacture duty to warn of hazards associated with the

! The Powermate 5045 was capable of producing even greater-CO levels when
operated at the very lowest possible level. One of Daniel’s experts tested the heater,
operating it as Haney did the night of the accident, and found it produced copious
amounts of CO when operated in that manner.

Brief of Appellant on Certified Question - 1



Powermate 5045 of which the company became éware after the heater’s
manufacture. Colem;m knew consumers were dying as a result '0f using its
large commercial heaters ind'o.ors, ‘de.spite‘ the presence of time-of-
manufacture warnings affixed to the heaters. In an effort to mitigate the
high heat the heaters produced, outdporsmen used the heaters in a
reduced-fuel mode. The resulting deaths provided notice to Coleman of a
specific danger posed by the heatérs, imposing upon it the duty to provide
post-manufacture warnings to consumers about the risk of death when
using the heatefs indoors in a reduced-fuel mode.

| The United Stgtes Court of Appeals for the Ninth Circuit has
certified the issue of post-manufacWre duty to warm to this Court.
B.  CERTIFIED ISSUE |

‘Where a manufacturer has warned at the time of manufacture of a

danger posed by éproduct, does the manufacturer have an additional duty
to warn after the time of manufécﬁl;e ﬁnder RCW 7.72.030(1)(c) when the
manufacture; is on notice that the danger is greater than :\Jvas known at the
time of manufacture and the initial warnings have not eliminated the
danger?

C. STATEMENT OF THE CASE?

2 The statement of the case is taken largely from Daniel’s opening brief in the
Ninth Circuit appeal. Citations to the record are generally omitted. However, in certain
instances, the record cites for critical factual matters are provided herein, conforming to

Brief of Appellant on Certified Question - 2



Robert Haney is a chief warrant officer with a United States Army
aircraft maintenance unit. In September, 2006, while stationed at Fort
Lewis in Washington State, Haney went on a week-long hunting trip with
his friends Fred Ramiskey and Melvin Daniel. Ail three men were avid
hunters and experienced outdoorsmen. Haney Wés related to both
Ramiskey and Daniel by marriage. -

The men went to Chambers Lake, approximately an hour and a
half from Tacoﬁa, Washingtoﬁ, to hunt elk. The Weéther had been dry
until the final day of their .hunt when the temperature plunged and a
ﬁ'eezing rain blew in. When the men rétumed to their camp at about 8:30
on the evening of September 15, they were cold. The batteries in Daniel’s
travel trailer had run down during the week, making the trailer furnace
inoperable. | Haney suggested that he bring his porfable propane heater, a
Coleman Powermate 5045, into the trailer to “knock the chill off.”

Haney took the heater into.the trailer,‘ opened the window by the
dinner fcable four inches for ventilation, turned the heater on to its highest
setting, and | began cooking chili. Whén dinner was ready about 25
minutes later, the other men came into the trailer. Ramiskey had been
complaining 6f an upset stomach and did not want to make it worse by

eating chili, so instead of eating dinner he went to bed. Because Ramiskey

the federal terminology (RT = Reporter’s Transcript; ER = Excerpt of Record; SER =
Supplemental Excerpt of Record).
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did not like to be hot at night, Haney turned the propane heater down to its
lowest setting. Haney and Daniel went to bed after dinner, but before
retiring, Haney turned the heater off and shut the Wmdow “to about a half
an inch.”

‘ Haney was awakened at 4:30 a.m. by Ramiskey’s alarm clock,
which sounded very loud in the dark, quiet trailer. The alarm continued to
blare, and Haney could not ﬁndefstand why Ramiskey did not turn it off.
He struggled fwo or three times to sit up, but found he was intensely sore —
his body was stiff, his back ached, he felt “gritty,” and had a throbbing
headache. Hé felt as if his head was in a fish bowl.

At last, he was able to get his feet over the édge of the iaed, but,
when he stood up, he was so dizzy that he sat right back down again. He
noticed that Ramiskey was not in his bed. He Wés cold, so he turned the
heater on. He then made hié way to the bathroom -and opened the door.
He found Ramiskey slumped over the si(ie of the toilet:with his head in the
sho&er stall. Taken aback, Haney reachedl out and touched Ra@skey’s
shoulder. Ramiskey was cold to the touch. Fearing that Ramiskey had
suffered a heart aftack, Haney went to the back of the t;aiier to awaken
Daniel. Daniel was also cold to the touch and did ﬁot respond. Haney
began to panic. Despite being dizzy and disoriented, he realized they

might all be victims of CO poisoning, He immediately turned off the
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heater, threw open the trailer door and stqod there in his underwear
gasping for air.

Haney realized he had to get help, bﬁt was so disoriented he had
trouble ﬁnding the clothes he had laid out the night before. He found his
cell phone, but could not get a signal. He then scoured the trailér looking
for his keys, only to discover them in his pocket.

Fighting nausea and dizziness, he drove down the hill with his
windows r'olledv down for air.. Two or three times, 'he found himself
swerviné off the road. At one point, he pulled over to throw up. It was
then he realized that tﬁe grittiness he noticed during the night was, in fact,
dried vomit. He eveﬁtually reached a fire station in Packwooed. From
there, he was taken by ambulance to a hospital where he was treated for
CO poisoniiig. | |

In December 2006; Mari Daniel, the widow of Melvin Daniel and
: 'daugh‘geLr of Fred Ramiskey, filed suit in the United States District Court
for the Western District. of Washington at Tacoma against Coleman, the
manufacturer of the propane heater, alleging thaf the company was liable
under the WPLA for damages flowing from the CO deaths of her husband
and father. Daniel asserted that the type of Coleman heater used by her
husband produced lethal levels of Co when operated at a reduced fuel

setting.
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The heater in question was the Powermate 5045 manufactured by
Coleman, The Powermate 5045 is a large outdoor heater. When
consumers used it indoors at a reduced fuel flow setting, it produced large
quantities of CO. Coleman learned of this new hazard only after the
Powermate 5045 was manufactured. From the time of its initial
manufactore in 1995, the Powermate 5045 contained the following general
warning:

For outdoor or well ventilated construction use only. Never

use inside house, camper, tent, vehicle or other unventilated

ot enclosed area.’

The label, which was affixed to the side of the heater, is smaller than a pop
can, a.ﬁd not readily seen by consumérs. |

| Subsequent to its maﬁufacture, Coleman was aware that despite the
warning on the Powermate 5045, consumers continued to be injured or
killed by CO poisoning from its indoor use. Colemén learned that heater
. users were dying of CO poisoning when they operated Coleman’s heaters

on low heat settings in tents, campers, and other confined spaces. The

Consumer Products Safety Commission (“CPSC”)4 specifically noted that

? Coleman has argued that the instructions supplied with the heater when it was
sold should also be considered as warnings. Haney, however, bought a used heater
without 2 box or documentation. RCW 7.72.030(1)(c) requires a manufacturer to warn
product users, not merely owners who might be in possession of original documentation.

* The CPSC report was filed under seal. Daniels asks that the report be
considered under seal. GR 15(g).
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product users were being killed when they operated the heater on low
settings in tents, campers and vehicles. ER 1405, 1407. .S"ee Appendix.
| Coleman was aware of specific incidents involving its larger
heaters. The Focus 15 and 30 were camping heaters. The Coleman
Powermate 5045 is one of a line of large commercial heaters which
includes other Powermate models such as the' Powermate 5012, 5014, and
5017." Coleman was aware of numérous deaths involving these heaters.
Coleman also produced a summary of all heater incidents
involving CO poisoning through October 10, 2005.° ER 549-50. The
summaly' lists three incidents resulting in six deaths involving the
Powermate 5012; eleven incidents resulting in 17 fatalities involving
Powermate 5014, 5017, and 5045 heaters, two of which involved the
Powermate 5045 nine incidents resultmg in twelve deaths involving the
Focus 15 heater and four incidents »resulting in six deaths involving the
Focus 30 heater. The summary also listed 11 incidents resulting in 19
deaths involving the small Focus 3 and 5 heaters. The CPSC report was
instigated by the death of two soldiers who used a Powermate 5014 inside
a tent dui-ing a training exercise. (The report noted that after the
evaluétion began, CPSC staff learned of a second fatal incident involving

the same heater model.)

% See Appendix. This report, too, was ﬁled under seal and should be considered
under seal by this Court.
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Five similar incidents of fatalities involving the Powermate 5045
were presented to the jury at trial. In November 2000, an elderly man was
killed and three people were injured by carbon monoxide when he used a
Powermate 5045 in a boarding house in Sécramento, California. RT 600-
01. A man succumbed to car‘bbn monoxide poisoning after bringing a
Powermate 5045 inside after he lost power in his home. RT 589-90, 598.
In April 2005, a father and son were killed by carbon monoxide produced
By a Powermate 5045 while they slept in a small shack in Santa Fe, New
Mexico. RT 601-02. A family of three died using a Powermate 5045
inside a‘van in Packwood, Wéshington in May 2005. RT 602-03. And ir;
December 2005, a man died usi_nga Powermate 5045 to heat a small
apartment. RT 608.

Coleman moved for sumniary. judgment on the post-manufacture
duty to warn issu¢, which the district court denied.. RT (3/20/08): 77—80.
‘However, the court refused to instruct the Jury oﬁ Coleman’s post-
manufacture duty to warn about the danger ppsed by its heater. Similarly,
the court preclﬁded Daniel from ‘introducing evidence of warnings
Coleman had provided the public in the early 1990s regarding the dangers

of high CO levels produced by other heaters the company had produced,
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evidence which would have éstablished that Coleman should have issuéd
similar post-sale warnings for the heater type in question.®
The case was ﬁied to a jury which found in Coleman’s favor on
defective design, énd time-of7manufacture failure‘to warn. The district
court entered a judgment on the jury’s verdicf. ‘Daniel appealed the
judgment to the Ninth Circuit which ruied in favor of Colemén, but, upon
a motion for reheaﬁng, withdrew .its opinion, cc;,rtifyir;g the present iséue
to this Court.
D. SUMMARY OF ARGUMENT
Coleman’s warnings pbs’t-manufacture for the Powermate 5045
were iﬁadequate. Its initial warning was far from clear, bﬁt after the
heater’s manufacture, the company was on notice from other similar
incidents involving its largé_heaters, including the Powermate 5045, that
consumers were using the heater indoors, in confined places such as tents
and travél trailers. The use of the Powermate 5045 indoors at a reduced-
fuel setting was a new and separate daﬁger arising after the heater was |
manufactured, triggering Coleman’s post-manufacture dufy to warn under
RCW 7.72.030(1)(c). Moreover, Coleman’s notice of deaths associated

with the use of its heaters indoors dictated that additional post-

¢ Prior to trial, the district court ruled that Daniel could not introduce evidence
of substantially similar CO poisoning incidents related to Coleman’s other propane
heaters, or evidence that Coleman engineers knew as early as 1992 that reducing fuel
flow in its propane heaters would result in significant production of CO.
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- manufacture warnings be given by Coleman to consumers. The district
court erred in not presenting to the jury the issue of Coleman’s notice of a
new hazard and its attendant duty to warn.

E. ARGUMENT

(€)) Statutory Construction Pn'nciples

This ‘case presents the Court with an issue of statutory
construction. The purpose of judicial interpretation of a Washington
statute is to effectuate the intent of the Legislature. State v. Campbell &
Gwinn, LLC, 146 Wn.2d 1, 9-10, 43 P.3d 4 (2002). 'Ascertaining that
intent is gleaned initially from the plain language of the statute. Id. at 10-
12. Of course, in reviewing the statutory language, the plain meaning of
the Legislature may be diséemed from an examination of “everything the
legislature has said in the_ statute itself and any related statutes that reveal
legislative intent regarding the provision at issue.” In re Custody of
EATW., 168 Wn.2d 335, 343, 227 P.3d 1284 (2010). Courts will also
assess the'subject and purpose of the e_nactment.- Id. If the statute is
subject to two or more reasonable interprgtations, it is ambiguous and
courts may then employ tools of statutory construction such as legislative
history ;naterials to ascertain a statute’s meaning. Cerrillo v. Esparza, 158
Wn.2d 194, 201, 142 P.3d 155 (2006). In interpreting thé ‘WPLA, this

Court has frequently utilized the report of the Senate committee (found in
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the 1986 Senate Journal) that developed the'bill. See, e.g., Washington
Water Power Co. v. Graybar Elec. Co., 112 Wn.2d 847, 854, 774 P.2d
1199 (1989); Falk v. Keene Corp., 113. Wn.2d 645, 649-53, 782 P.2d 974
(1989).

(2)  The District Court Erred in Refusing to Instruct the Jury on
Coleman’s Post-Manufacture Duty to Warm

(a) Washington Law on _Post-Mamifacture Duty to

Warn

In deﬁying Daniel an instruction on Coleman’s post-manufacture
~ duty to warn, the district court’s understanding of RCW 7.72.030(1)(c)
was too restrictive. | |

The ‘WPLA was enacted in 19'81. it was based onthe United
States Commerce Department’s Model Uniform Product. Liability Act.
1981 Senate Journal, reg.. sess. at 624. See 44 Fed; Reg. 62, 714-62, 750.
As noted in the éomments to the Model Act, RCW 7.70.030(1)(c) is
consistent vvith traditional case law on post-manufacture duty to wamn. Id.
~at 62725. Seg, e.g.,A Comstock v. General Motors C’orgﬁ., 99 N.W.2d 627
(Mich. 1959) (GM learned of brake problems in some 1953 Buicks after
putting the car on the market; Michigan court .recognized' post-
manufacture duty to warn consumers 6f such latent problems); Cover v.
Cohen, 461 N.E.2d 864, 871 (N.Y. 1964) (sudden acceleration problem in

GM car; court held manufacturer could be liable for failure to warn of
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defects learned through experience or through advancements in the state of
the art: “Although a product may be reasonably safe when manufactured
and sold and involve no then known risks of which warning need be given,
risks thereafter revealed by user operation and brought to the attention of
the manufacturer or vendor may impose upon one or both a duty to
warn...”).

Under Washington law, a manufacturer may be found liable for the
failure to warn of a pfoduct’s hazards of which the manufacturer receives
notice after the product is placed into the stream of commerce. RCW
7.72.030(1)(c) provides that:

A product is not reasonably safe because adequate

warnings or instructions were not provided after the

product was manufactured where a manufacturer learned or

where a reasonable manufacturer should have learned about

a danger comnected with the product after it was

manufactured. In such a case, the manufacturer is under a

duty to act with regard to issuing warnings or instructions

concerning the danger in the manner that a reasonably

prudent manufacturer would act in the same or similar
circumstances. The duty is satisfied if the manufacturer
exercises reasonable care to inform product users.
This Court has expressly held that liability under this provision is based on
strict liability, not negligence. dyers v. Johnson & Johnson Baby Prods.
Co., 117 Wn.2d 747, 759-63, 818 P.2d 1337 (1991).

In order to understand the scope of the post-manufacture duty to

warn, the starting place for any analysis is the plain langnage of RCW
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7.72.030(1)(c). Nothing in that statute indicates that the manufacturer is
exonerated from any post-manufacture duty to warn where the
manufacturer develops greater knowledge of a product’s danger after the
manufacturer provided a time-of-manufacture warning about the product’s
i)(')tential harm to consumers.

This statement is consistent with the context of .030(1)(c). Indeed,
the specific language of RCW 7.72.030(1)(b) and (c), differentiates
between time of sale warnings and post-manufacture warnings.” RCW
7.72.030(1)(b) states as to time of manufacture warnings:

A product is not reasonably safe because adequate
warnings or instructions were not provided with the
product, if, at the time of manufacture, the likelihood that
the product would cause the claimant’s harm .or similar
harms, and the seriousness of those harms, rendered the
warnings or instructions of the manufacturer inadequate
and the manufacturer could have provided the warnings or
instructions which the claimant alleges would have been
adequate.

Under the plain language of RCW 7.72.030(1)((;), the Legislature

did not say that the danger had to be a “new” danger not previously

addressed in time-of-manufacture warnings that are the subject of RCW

7 RCW 7.72.030(3) permits proof of a post-manufacture duty to warn claim by
showing that the product “was unmsafe to an extent beyond that which would be
contemplated by the ordinary consumer.” Thongchoom approved of the duty to warn
issue being addressed under RCW 7.72.030(3). 117 Wr. App. at 299, The consumer-
expectations approach of RCW 7.72.030(3) is an alternative, independént means of -
proving inadequate warnings. A plaintiff need prove only one of the alternatives, either
under RCW 7.72.030(1) or 7.72.030(3) to recover. Ayers, 117 Wn.2d at 765. Daniel’s
post-manufacture duty to warn theory could also have gone to the jury under RCW
7.72.030(3).

* Brief of Appellant on Certified Question - 13



7.72.030(1)(b). In fact, the Legislature advisedly referenced the
claimant’s “harm” in (1)(b), while using the language of “danger” in
(1)(c). To be liable under (1)(b), the manufacturer’s warning had to fail to
apprise the claimant at the time of the product’s manufacture of “the

likelihood that the product would cause the claimant’s harm or similar

‘harms, and the seriousness of those harms . . . By contrast, RCW

7.72.030(1)(c) is broader in ité scope, indicating that evolving knowledge
of the manufacturer clearly comes into play. It provides for liability if the
manufacturer failed to warn about a “danger” connected with the product
after its manufacturer about which the manufacturer learned or a

reasonably prudent manufacturer should have learned. “In such a case, the

manufacturer is under a duty to act with regard to issﬁing warnings or

instructions concerhing the danger in the manner that a reasonably prudent

manufacturer would act in the same or similar circumstances.”® Id,

¥ Harm is defined in RCW 7.72.010(6) as “any damages recognized by the
courts of this state . . . Danger is not defined in the statute, but the coraments on the
United States Department of Commerce Model Uniform Product Liability Act, upon
which Chap. 7.72 of RCW was based, are instructive,

- The comments to the section of the Model Act adopted by Washington state in
RCW 7.72.030(1)(c) provide that danger is similar to risk:

Subsection (C)(6) recognizes a manufacturer’s duty to warn after its
product has been produced. The Subsection places an obligation on a
manufacturer to act with reasonable prudence to learn about serious
risks connected with products after they are manufactured. When it
learns of such a risk, it is to act as a reasonably prudent manufacturer in
the same or similar situation. This obligation is satisfied if the
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In providing for liability under either standard, the Legislature
meant for post-manufacture situations to be distinct both as to the nature
of the risk and qualitative/quantitative chaﬁges in the nature of the original
risk to impqse liability. A reasonably prudent manufacturer of a product
might not be aware at ﬁe time of the product’:s manufacture that the
claimant’s actual harm would ensue. ‘A manufacturer might even warn in
general terms of the theoretical risk of harm to the claimant and é jury
could find the manufacturer satisfied its duty to wamn under RCW
7.72.030(1)(b). But where that reasonably prudent manufacturer learned
of dozens of. deaths from .the use of its product. arpund the country,
interacted with government -agencies notifying it of a specific danger
associated with a product, experienced numerous lawsuits, or faced a
product recall, RCW 7.72.030(1)(c) commands that the reasonably
‘prudent manufacturer cannot continue to rely on a time-of-manufacture
warniﬁg that ignores such an evolving reality, and does mot work to

protect consumers. 1t must do more.

manufacturer makes reasonable efforts to inform product users or
" appropriate persons about the risk.

44 Fed. Reg. at 62725 (1979).
Moreover, the concept of “danger” is broader than the statutory definition of

harm in RCW 7.72.010(6). Bryan A. Garner, Black’s Legal Dictionary (8" ed.) defines
danger at 421 as “Peril; exposure to harm, loss, pain, or other negative result.”:
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A limited number of Washington cases have addressed a product
manufacturer’s post-manufacture duty to warn. This Court has held that a

product is not reasonably safe because of a danger connected with the

product that the manufacturer learned about, or should have learned 'about, 4

after the product was manufactured. Timberline Air Serv., Inc. v. Bell
Helicopter-Textron, Inc., 125 Wn.2d 305, 327-30, 884 P.2d 920 (1994).
There, this Court explained the purpose of the WPLA’s warning
provisions: “[S]tate tort law duties té warn have the objective of helping
those who usé or come i‘nto' contact with the product to protect ... their
own safety.” Id. ’at 327.
In Esparza v Skyreach Equipment, Inc., 103 Wn. App. 916, 935,
15 P..3'd .188 (2000), reﬁ'ew denied, 144 Wn.2d 1004 (2001), the
‘ Washington case most extensively analyzing the post-manufacture duty to
warn, the Court of Appeals reversed a judgment for a defendant and
ordered a new trial where a trial couﬁ had concluded that there was
insufficient evidence to prove the manufacturer’s liébility under RCW
- 7.72.030(1)(c). |
Esparza fell off a manlift, resulting in serious injuries. He sued
Skyreaéh, the manlift’s lessor. According to the Esparza court, the
evidence adduced by Skyreach, which included testimony that there was a

prior similar incident three years earlier, that users had complained about
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the reliability of the circuit cards for the meanlift, people had purchased

‘replacement circuit cards, and the manufacturer decided not to issue any

warnings, was sufficient for a jury to conclude that the manufacturer

breached its duty to warn: -
The general rule is that a post-sale duty to warn arises after
a manufacturer has sufficient notice about a specific danger
associated with the product. Whether the manufacturer,
which is held to the standard of an expert in the field, had
sufficient notice is a factual question, generally to be
decided by the jury. The most convincing proof that a
manufacturer knew of a dangerous condition associated
with its product is that manufacturer knew previous
substantially similar accidents involving the product.
Id. at 936 (citations omitted). The Esparza court concluded, “We have no
difficulty concludirig that there was a duty to warn in this case, so long as
a rational trier of fact determines that [the manufacturer] had or should
have had sufficient notice about the specific danger associated with its
producf, namely the danger of both circuit cards failing at once due to a
current Surge, for our Legislature has already made that determination.”
Id.
From Esparza, it is clear that Washington courts must apply a two-
step analysis in a post-manufacture duty to warn case. First, a court must
analyze whether a product’s manufacturer had notice of a danger

associated with the product about which it learned after the product’s

manufacture. Other similar incidents (*“OSI”) evidence is crucial to the
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notice question. Esparza, 103 Wn. App. at 935. Moreover, given the fact
that RCW 7.72.030(1)(c) requires assessment of the danger “in the manner
that a reasonably prudent manufacturer would act in the same or similar
- circumstances,” the notice issue is one for the jury. Id. at 936. Second,
the court determines whether a duty to warn is present as a maﬁer of law
upon the resolution of the factual'question‘df notice of fhe specific danger
associated with the product. ‘Id. at 935-36.

Coleman argues that because the jury found the time-of-
manufacture warnings affixed to the Powermate 5045 heater were
adequate, 'it was absolved of any dﬁty to provide further warnings of the
CO danger posed by the heater. In making this argument, Coleman relied
principally on Thongchoom v. Graco Children’s Products, Inc., 117 Wa.
App. 299, 71 P.3d 214 (2003), review denied, 151 Wn.2d' 1002 (2004).
That case is readily distinguishable.

In Thongchoom, a baby was bmne‘d'whén he grabbed the cord of
an electric tea pot while moviﬁg aboﬁt in his walker. Id. at 302-03. The
court affirmed summary judgment dismissal of the Thongchoom’s time-
of-sale and post-manufacturev warnings claims. Id. at 306-07. The
Thongchooms claimed | the warnings 'provided by the defendant were
inadequate because they failed to Warﬁ of ever? possible injury. Id. at

306. Specifically, they contended the warnings should have stated that
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babies can move quickly in the walker and that they often move backward
first. Id. at 306. The court noted that the manufacturer had warned of the
risks of a baby’s mobility at the time of the walker’s manufacture, and
held that no further wamings were needed. Id. at 306.° The court’s
analysis, upon which Coleman reliés, involved a single paragraph in the
court’ s opinion.

Washington law is largely silent on whether a warning which was
adequate at the time of a. product’s manufacture can shield a pfoduct
ménufacturer froin liability for failing to provide post-manufacture
warnings to supplement the warnings originally provided when the
manufacturer ~acquires additional knowledge of product hazards.
Nevertheless, the district court deprived Daniel of the opportunity to
present a post-manufacture duty to warn case to the jury. A jury, not the
district court, should have made the decision whether the defect at issue in
this case was distinct from the hazard known to Coleman when the

Powermate 5045 was first manufactured.  Simply stated, despite

? The dangers associated with the baby walker in Thongchoom arose from the
myriad actions a baby might undertake while in a walker. The manufacturer could not
warn of every situation in which a baby might place itself in harm’s way while using the
product. The danger lay in a baby’s unpredictable behavior; it did not He in the product
itself. This stands in stark contrast to the Powermate 5045 heater. Like all of Coleman’s
large commercial heaters, the 5045 is an inberently dangerous device. In addition to
depleting oxygen and producing CO, the heater poses a serious risk of fire, and Coleman
was subsequently put on notice of numerous deaths associated with the Powermate 5045
(and its other commercial heaters) when consumers continued to use those heaters

_indoors despite the warning Coleman had provided.
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Coleman’s intention that its heater be used only outdoors or in well-
ventilated construction sites, and despite the Powermate 5045°s greater
size and output compared to Coieman’s other bulk mount heaters,
‘consumers nevertheless used the heater indoprs, or in other locations
‘lacking proper ventilation, and were consequently dying of CO poisoning
while using the heater at a low setting. ‘

The district court concluded ihat Coleman had no duty to warn
: ébout ﬂielPowermate 5045 after its manufacture bécause Coleman was
already aware ofa CO danger for the unit when it was manilfactured. The
court’s analysis ‘misses thg entire point of a post-manufacture dﬁty to
warn. That duty arises based on a mamtfacturer 's experience with the
product. Esparza, 103 Wn. App. at 935. Whether Coleman’s experience
with the Powermate 5045 after its manufacture notiiied it of a new risk
Tequiring Warniisig to consummers is an issue to be decided by a jury.

The district court’s formulation .of Coleman’s post-manufacture
duty to warn is far too simplistic. The court concluded that Coleman knew
of a potential hazard with Powermate 5045 that could reéult in CO-related
injuﬁes and deaths and wamed about thai hazard. However, the court
intruded upén the jury’s role to detemliiie that exposure to high levels of
CO from usingr the large Powermate 5045 indoors at a low setting was not

a new and distinct hazard about which Coleman was obligated to warn.
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Merely because the result of the two distinct hazards — CO exposure — was
the same does not equate to only one hazard being present. Similarly, the
court deprived the jury of the chance to assess whether Coleman’s
knowledge of CO-related deaths from the use of its heaters indoors should
have prompted the need for expanded warnings.

The Esparza court never limited an RCW 7.72.010(1)(c) cause of
action as the Thongchoom court allegedly did. In fact, the Esparza court
discussed in some detail the manufacturer’s evolving awareness of the
- product’s risk, and cases discussing such an evolving awareness, 103 Wn.
App. at 931-36, concluding “The most convincing proéf thét a
manufacturer kqew of a dangerous condition associated with its product is
that the manufacturer knew about previous substantially similar accidents
involving the product.” Id. at 93_57 Clearly, such accidents occur post-
manufacture.

Even if this Court Wére to find the statutory language was not
plain, requiring it to | resort to the WPLA’s legislative history, that
legislative histoﬁ clearly indicates that the Legislature intended a jﬁry ina
warning case to:

engage in a comparison between ﬁe likelihood and

seriousness of harm in whether or not adequate warnings or

instructions could have been provided. This determination

should be made in conjunction with an analysis of the
expectations of the ordinary consumer.
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Senate Journal, 1981, Reg. Sess. at 631. Similarly, in connection with
post-manufacture duty to Warn, the legislative direction was:
a claimant is required to show that the manufacturer
learned or should have learned about a products dangerous
condition after it was manufactured and that the
manufacturer failed to act in a manner in which a
reasonably prudent manufacturer would have acted. The
reasonable expectations of the ordinary consumer should
also be considered by the trier of fact in this situation.
Id
The Legislature intended. that a jury in a post-manufacture
warnings case should be apprised of the reasonable expectations of the
ordinary consumer in connection with such warnings both at the time of
manufacture and post-manufacture. An ordinary consumer would expect a
reasonably prudent manufacturer, as that manufacturer acquired additional
information in connection with a product’s risk, particularly if that risk
was the death of 6onsumers, to take appropriate steps to update and
expand product warnings. '
The construction of RCW 7.72.030(1)(c) offered by Daniel better

comports with the concept of post-manufacture warnings as discussed in

the treatises and in other jurisdictions. For example, Daniel’s analysis is

1% Under Coleman’s analysis, if a product manufacturer in a post-manufacture
duty to warn case was subject to a product recall, the basis for such a recall would not be
communicated to the jury if the subject of the recall had been generally considered at the
time of the product’s manufacture. That is not the legislative intent,
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consistent with the test outlined in section 10 of the Restatement (Third) of
Torts on post-manufacture warnings, a test firmly rooted in the evolving
knowledge of the manufacturer of the hazards in its product:

(a) One engaged in the business of selling or otherwise
distributing products is subject to liability for harm to
persons or property caused by the seller’s failure to provide
a warning after the time of sale or distribution of a product
if a reasonable person in the seller’s position would provide
such a warning:

(b) A reasonable person in the seller’s positioh would
provide a warning after the time of sale if:

(1) the seller knows or reasonably should know that

the product poses a substantial risk of harm to
. persons or property; and

(2) those to whom a warning might be provided can
be identified and can reasonably be assumed to be

. unaware of the risk of harm; and

(3) a warning can be effectively communicated to

and acted on by those to Whom a warning might be
‘provided; and

(4) the risk of harm is sufﬁc1ent1y great to justify

the burden of providing a warning.

Under the Restatement’s test in § 10, Coleman could not continue to rely
on its obviously inadequate warning as ever-ihcreaSing numbers of people
died from using heaters like the Powermate 5045 indoors. As stated in
comment ¢ to the Restatement (Third) of Torts § 10:

As a practical matter, most post-sale duties to warn arise

when new information is brought to the attention of the

seller, after the time of sale, concerning risks

“accompanying the product’s use or consumption. When
risks are not actually brought to the attention of sellers, the
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burden of constantly monitoring product performance in
the field is usually too burdensome to support a post-sale
duty to warn. However, when reasonable grounds exist for
the seller to suspect that a hitherto unknown risk exists,
especially when the risk involved is great, the duty of
reasonable care may require investigation. With regard to
one class of products, prescription drugs and devices,
courts traditionally impose a continuing duty of reasonable
care to test and monitor after sale to discover product-
related risks.

The post-manufacture duty to warn is an evolving responsibility for a
manufacturer based on the acquisition of new information. Coleman
cannot turn a blind eye toward the aotual information it was receiving
about the Powermate 5045 because it was aware of a theoretical hazard
associated with the heater when it was initially manufactured. RCW
7.72.010(1)(c) requires more.

Some courts haye also analyzed a manufacturer’s duty under a
conﬁnuing duty to warn épproach. See Jablonski v. vFord Motor Co.; 923
N.E.2d 347 (1IL. App. 2010), appeal dllowed, 236 1I.2d 555 (2010). The
Jablonski court concluded that if a manufacturer knew of a hazard at the
time of manufacture, as Coleman allegedly did here with respect to the
hazard of indoor use of its heaters like the Powermate 5045,

if a manufacturer later develops safety features or safety

information for the purpose of protecting consumers from a

hazard of which it had knowledge at the time the product

was originally sold, it has a duty to use reasonable care to

inform users of the product of the existence of those safety
features and information.
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Id. at 254. The court adopted a continuing duty to warn analysis:
. We believe that this is a common sense rule. It would

make no sense for a duty to warn, which already exists, to

disappear after a hazardous product leaves the control of

the manufacturer. Sound public policy requires that a

manufacturer be held to a continuing duty to warn of a

hazard and to notify consumers of its product if the hazard

can be avoided. We hold that a manufacturer has a

continuing duty to warn of a hazard of which it had a duty

to wam at the time the product was manufactured,

including using reasonable care to inform foreseeable users

of product developments designed to eliminate the hazard.

Id. at 257. This continuing duty to warn concept has support in
Washington law. Lockwood v. A.C.& S., Inc., 109 Wn.2d 235, 260, 744
P.2d 605 (1987) (“We believe that where a person’s susceptibility to the
danger of a product continues after that person’s direct exposure to the
product has ceased, the manufacturer still has a duty after exposure to
exercise reasonable care to wamn the person of known dangers, if the
warning could help to prevent or lessen the harm.”)

Thus, Coleman had a continuing duty to users of its heaters like
Melvin Daniel and Fred Ramiskey to apprise them of its evolving
knowledge of the hazards of its heaters like the Powermate 5045 when
used indoors, particularly where they were not the initial purchasers of the

heater and Coleman knew of the existence of an aftermarket in such

heaters among outdoorsmen. Whether phrased as a post-manufacture duty
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to warn or a continuing duty, Daniel was entitled to such an instruction on
the evidence adduced here.

Finally, Daniel’s analysis of RCW 7.72.030(1)(c) better comports
with Washington public policy on the duty of a product manufacturer.
The focus of Washington product liability law has been upoﬁ the
reasonable expectations of the average consumer. RCW 7.72.030(3).
This Court indicated in Seattle-First Nat'l Bank v. Tabert, 86 Wn.2d 145,
150-51, 542 P.2d 774 (1975) that comment i to ﬂle Restatement (Second)
of Torts § 402A wherein the reasonable expectations of the ordinary
consumer as to whether a product was “unreasonably dangerous,” controls
" in Washington. The Court adopted the following analysis of the Oregon
Supreme Court:

A dangerously defective article would be one which a

reasonable person would not put into the stream of

commerce if he had knowledge of its harmful character.

The test, therefore, is whether the seller would be negligent

if he sold the article knowing of the risk involved. Strict

liability imposes what amounts to constructive knowledge

of the condition of the product.

Id. at 153. This Court summarized its holding as follows:

Thus, we hold that liability is imposed under section 402A

if a product is not reasonably safe. This means that it must

be unsafe to an extent beyond that which would be

reasonably contemplated by the ordinary consumer. This

evaluation of the product in terms of the reasonable

expectations of the ordinary consumer allows the trier of
the fact to take into account the intrinsic nature of the
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product.,  The purchaser of a Volkswagen cannot
reasonably expect the same degree of safety as would the
buyer of the much more expensive Cadillac, It must be
borne in mind that we are deahng with a relative, not an
absolute concept.

In determining the reasonable expectations of the ordinary
‘consumer, a number of factors must be considered. The
relative cost of the product, the gravity of the potential
harm from the claimed defect and the cost and feas1b111ty of
eliminating or minimizing the risk may be relevant in a
particular case. In other instances the nature of the product
or the nature of the claimed defect may make other factors
relevant to the issue.

Id. at 154.

(b)° Daniel Was Entitled to an Instruction on Coleman’s
Post-Manufacture Duty to Warn

Daniel met the two-part :test -in Esparza, supra. First, Coleman was
on notice éf the danger af issue here, both the hazard of operation of the
heaters at reduced fuel ﬂéw indoors énd the increasing number of CO-
related deaths. | |

Other similar incidents (“OST”) are rélevant to prove both a
defendant’s knowledge of a conditién as well as negligence, as the
Esparza court observed when it stated that .“the‘ most convincing proof that
a manufacturer knew of a dapgérous condition associated with its product
is that the manufacturer icnew about previous similar incidents.” 103 Wn.
App. at 935. See also, Slaton v. Chicago, Milwaukee & St. Paul Railway

Co., 97 Wash. 441, 166 P. 644 (1917) (prior fires along a railroad to show
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‘the defendant’s knowledge of the danger and the defendant’s negligent
toleration of the danger); Porter v. Chicago, M., St. Paul & Pac. R.R. Co.,
41 Wn.2d 836, 252 P.2d 306 (1953) (trial court abused its discretion in
refusing offer of proof on other accidents at railroad crossing). During a
pretrial hearing on OSI evidence, the district court noted that Coleman had
acknowledged in its pretrial order that the heaters intended for outdoor use
were being taken inside. Coleman knew there was a CO-related problem
with the use of its heaters indoors. It also knew people were dying.

The CPSC report is damning. Following the CO deaths of two
soldiers in 2001, the CPSC conducted a series of tests of the commercial
grade, bulk-mount Powermate 5014 heater. The two soldiers had used a
Powermate 5014 for a maximum of 3.5 hours inside a tent during a
training exercise. ER 1405. The report noted that after the evaluation
began, CPSC staff learned of a second fatal incident involving the same
heater model. ER 1407. A total of 31 tests showed that the maximum CO
level produced by the heaters ranged from 20 ppm to more than 3,000
ppm, the upper limit of the CO sensor. ER 1410. The report concluded
that: “When wused inside small volume or poorly ventilated
environments...the subject radiant heater can rapidly produce life-
threatening CO exposure or prolonged sub-lethal CO exposures that can

have serious, lasting adverse effects.... The use of 20-Ib. fuel tanks with
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these heaters and the poor reliability of the flame failure sensor indicate
that dangerous CO exposures will be extremely prolonged and more likely
to result in serious or fatal outcomes.” ER 1412.

The report provided compelling evidence that bulk-mount
commercial heaters other than the Powermate 5045 were capable of
prociucing lethal CO levels.

In response to discovery in another suit, Coleman préduced a
summary of all heater incidents involving CO poisoning through October,
2005. ER 549-50. See Appendix. The summary lists three incidents
resulting in six deaths involving the Powermate 5012; eleven incidents
resulting in 17 fatalities involving Powermate 5014, 5017, and 5045
heaters, only two of which involved the Powermate 5045; nine incidents
resulting in twelve deaths involving the Fqcus 15 heater and four incidents
resulting in six deaths involving the Focus 30 heater. The summary also
listed 11 incidents resulting in 19 deaths involving the small Focus 3 and 5
heaters.

These other incidents involving Coleman’s heaters put it on notice
that there were multiple CO deaths throughout the country, notice that
should have prompted it to warn consumers after the manufacture of the
Powermate 5045 of the circumstances that resulted in the deaths of Daniel

and Ramiskey.
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Second, under the Esparza test, the district court was obligated to
properly formulate the duty to warn under RCW 7.72.030(1)(c) in a jury
instruction. See WPI 110.03.01. Coleman does not get a free pass on any
CO-related deaths, despite its increasing knowledge of the hazards of the
Powermate 5045, and the need to refine its warnings in light of that
knowledge, merely because it offered a g¢neric warning at the time of the.
heater’s sale. That position defies the touchstone for that law — the
reasonable expectatioﬁs of the average consumer, RCW 7.72.030. A
reasonable consumer would justifiably expect that Coleman would refine
its warnings as its knowledge regarding the.use of its product vin'creased,
particularly where consumers were dying.

Coleman knew that people were dying, putting it on notice that its
product continued to pose a substaﬁtial risk of 1_1arm.11 The time—of-
manufacture warning on the Powermatg 5045 made no mention of CO.
Thus, those to whom a warning might be provided can reasonably be
assumed to be unaware of the risk of harm. Finally, what harm is greater

than death?

' Outdoorsmen who might purchase Coleman’s heaters are an identifiable
group to whom warning could be provided. Coleman had previously undertaken a post-
manufacture warning campaign in connection with 2 much smaller indoor heater in order
to alert the public to the dangers of CO.
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Coleman’s insistence that it was under no duty to provide post-
manufacture warnings because it was already aware of the CO dangers,
and the jury found the time-of-sale warmning sufficient, was rejected by the
“court in Van Den Eng v. The Coleman Co., Inc., 2006 WL 1663714 (E.D.
Wis. 2006)."* In reviewing the history of Coleman’s warnings, it noted:

In 1992, Coleman . . ., agreed to revise its warnings
for the Focus 5 heaters to add a specific reference to carbon
monoxide poisoning . . . However, Coleman elected not to
include a warning about carbon monoxide poisoning on
any of its Powermate heaters until it added a brochure

" explaining the dangers -of carbon monoxide to new
Powermate 5012 models after May 1997. Even then,
Coleman did not add the brochures to heaters already in the
chain of distribution or attempt to distribute them to
individuals who had already purchased the heaters.

Id. at 6 (emphasis added).”

12 Under federal rules, this opinion, though unpublished, may be cited. Federal
Rules of Appellate Procedure allow citation to unpublished opinions issued on or after
January 1, 2007. FRAP 32.1(a). As to unpublished decisions filed prior to that date,
each circuit court has its own rule. S.S. v. Alexander, 143 Wn. App. 75,93, 177 P.3d 724
(2008). The majority of the circuit courts, however, now allow for the unrestricted
citation of these decisions. Id. The Alexander court applied the majority approach and
held that unpublished federal court decisions could be cited where appropriate. JId.
Seventh Circuit Rules permit the citation of unpublished opinions issued before Janunary
1, 2007, to support a claim of preclusion (e.g. res judicata or collateral estoppel). U.S. Ct.
of App. 7th Cir. Rule 32.1. Under the rule, Coleman is precluded from denying the
findings and conclusions of the Varn Den Eng court.

B The Van Den Eng court also grappled with the distinction between the
various Focus and Powermate heaters and reached a very different conclusion from the
district court here:

All but one of the “Focus” models and all of the Powermate models
allowed the user to vary the heat outputs by selecting a lower b.tu.
setting. The output could be reduced further from the lowest setting by
adjusting the fuel flow at the propane tank or by manually holding
down the control valve. When operated on reduced fuel flow, the
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The Powermate 5045 was first manufactured in 19935, two ycars‘
before Coleman began adding a brochure explaining the dangers of CO
poisoning. Coleman did not add the words “carbon monoxide” to the on-
product warnings of the Powermate 5045 until 2004. Coleman offers no
explanation why it chose to provide post-manufacture warnings for its
smaller Focus 3, 5, and 10 heaters, but neglected to do so for its much
larger Powermate heaters until years after they were introduced into the
market. It was evident to Coleman that consumers were continuing to
briné its commercial heaters indoors, using them with a reduced fuel flow,
and dying as a resulf. Even as it relied on the héaters’ size, noise, and
tremendous heat output, along with the generic warning against indoor use
to dissuade consumers ﬁ:orﬁ doing so, Coleman should have recognized
that cénsumers’ ‘persistent indoor use of the 5045 with reduced fuel flow

constitﬁted a new danger and acted accordingly.

heaters produced increased, and potentially lethal, levels of carbon
monoxide. Other than the b.t.u. per hour output, which ranges from a
maximum of 3,000 b.t.u. in the smallest Focus 5 to 45,000 b.t.u. in the
largest Powermate model, the size of the propane canister to which they
attach, and the size and shape of screens, the evidence suggests that the
Powermate and Focus brands propane heaters are essentially the same.
Each produces radiant heat in the same manner, involving the mixing
of propane and air which are forced into a double-screened area where
combustion occurs and heat is generated.

Van Den Eng at 2. The Van Den Eng court correctly recognized the substantial
similarities among the Coleman heaters. -
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The Van Den Eng court drew an analogy to Coleman’s original
warning, comparing it to a sign at the top of a cliff warning the public to
stay away, when the actual danger was a hidden pool of quicksand at the
cliff’s edge. Id. at 6. Similarly, Coleman was on notice that the general
admonishment not to use the heaters indoors was insufficient warning.

Coleman was obligated under RCW 7.72.030(1)(c) to upgrade its
time-of-manufacture warning for the Powermate 5045 when people
continued to die as a rgsult of its indoor use. Death is different. Coleman
should not be able to hide behind a generic warning and not revisit the
efficacy of that warning after notice of subsequent deaths. It should have
provided post-manufacture warning on the Powermate 5045, just as it did
on the Focus 5. The use of the heater at a reduced fuel flow was also a
new danger. Thus, queman’s duty to issue post-manufacture warnings
should have gone to the jury. To hold otherwise, is to immunize
manufacturers who provide only minimal warnings on their products and
then fail to take reasonable, necessary measures to warn the public when
evidence of subsequent dangers and injuries emerges.

F. CONCLUSION

The district court’s decision on the instruction of the jury on

Coleman’s post-manufacture duty to warn was etroneous. This Court

should answer the certified question with a “YES.”
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APPENDIX



SUMMARY OF ALL HEATER INCIDENTS (INVOLVING CARBON MONOXIDE)

(Updated 10/10/05)
Name Date of Incident Date of Notice  Location Model No. Possible
Alcohol/Drugs
Coleman Powermate 5012
Names Unknown (2 fatalities) DOI: 9/22/96  9/27/96 Ft. McMurry, Alberta, Canada 5012 ) : No Claim
Drossart/VanDenEng (2 fatalities) DOZL: 10/21/00  12/7/00 Price County, W1 5012 Y - Lawsuit Filed
Neether/Schwartz (2 fatalities) DOI: 6/3/02 10/4/02 Glacier Park, MT ’ 5012 Lawsuit Filed
Coleman Powermate 5014, 5017, 5045
Truax/Davis (2 fatalities) DOL 12/13/98  1/5/9% Oklahoma City, OK 5014 - No Claim
Mayhew/Delara (2 fatalities) DOI: 2/5/99 2/22/99 Farmington, NM 5014 Y - No Claim
UK Female (1 fatality) DOI: 12/8/99 1/31/02 Denver, CO 5014 No Claim
Reid (1 fatality) DOT: 3/5/00 6/3/03 Scattle, WA 5014 Y Lawsuit Filed
Lopez. etal. (1 fatality, 3 injucies) DOI: 11/22/00 3/1/01 Sacramento, CA 5045 No Claim
Sims, I.D. (1 fatality, 1 injury) DOI: 12/7/00  10/4/02 Atlanta, GA 5014 No Claim
Ruiz/Norem (2 fatalities) DOIL 1/12/01  1/15/01 Barstow, CA 5014 No Claim
Hancock/Haudson (2 fatalities) ~ DOT: 11/5/01 6/3/02 Salt Lake City, UT 5017 Y No Qm.wa.
Luna/Martus (2 fatalities) DOL: 11/15/02  11/18/02 Flint, MI 5014 Y HbimE.p Filed
Earl VanStory (1 fatality) DOI: 2/13/03 8/5/03 Greensboro, NC 5045 No QE.E
Anderson/Anderson (2 fatalities) DOL 8/18/04  Unknown Sturgis, SD ’ 5014 No Claim
Focus 3 and Focus 5
Cartee . (1 fatality) DOIL 11/13/95  11/19/96 Independence, MO Focus 3 Claim Made
Brown (lfatality) DOL 10/20/90  10/24/91 ‘Witts Springs, AR Focus 5 Hbimﬁw Filed
Barry (?) (1 fatality) DOI: 10/23/90  Unknown Oswego, NY Focus § Y No Claim
Sonza/Demoura (6 fatalities) DOIL: 04/20/91  4/21/9} Boume, MA Focus 5 Y ﬁw&ﬁﬁ Filed
Buff/Peterson (2 fatalities) DOI: 11/21/91  12/3/91 Skagit County, WA Focus 5 Claims .?Hman
Sheridan (1 fatality) DOI: 05/08/94  1/30/97 Woodbury, PA Focus 5 Y No erﬂ
Clark (1 fatality) DOI: 10/14/94  7/31/96 Grays River, WY Focus 5 Y No QE..E
Smyth (1 fatality) DOIL: 03/05/95  Unknown Clatskanie, OR Focus 5 No Qm.g.
Corcoran(DeGaynor) (1 fatality) DOI: 10/07/95  8/5/96 Middlefield, NY - Focus § H.wsmE.” Filed
Schmidt/Trantman (2 fatalities) DOIL: 10/23/95  12/31/96 Arxiel, MS *  Focus5 | Y No Qm.hb
Covas/Reyna (2 fatalities) DOI: 11/29/99  3/3/00 Taylor County, FL. Focus 5 Y Lawsuit Filed
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Focus 15

Like, Casey (1 fatality)

Kabes, Richard (1 fatality)
Hubbard, Estel (1 fatality)

Force, Clarence (1 fatality, 1 inj.)
Pointer/Wilson (2 fatalities)
Schogpins (1 fatality)
Anderson/Qliver (2 fatalities)

DOL 3/22/92
DOI: 1/18/95
DOI: 10/11/95
DOL: 11/6/95
DOI: 1/13/96
DOI: 10/1/96
DOI: 10/16/98

Smith, Daniel/Angela (2 fatalities) DOI: 4/23/00

Blankenship (1 fatality)

Focus 30

7619

5 Iditarod Mushers (5 injuries)

Mazac (1 fatality)
MacRae (3 fatalities)

Arocho /Schiess (2 fatalities)

DOIL: 11/16/02

DOT: 03/07/94
DOI: 03/15/94
DOI: 04/09/96
DOI: 04/16/96

Unknown
Unknown
9/22/97
9/21/96
7/16/96
43197
10/27/98
5/11/00
10/14/03

Unknown
10/31/96
4/22/96
11/19/96

Santa Rosa, NM
Rice County, MN
Portland, OR

Pole Patch Camp
Hugo, MN
Philomath, OR.
Fillmore, UT
Edgewood, WA
Crocketis Coys, VA

Finger Lake, AK
Adrian, OR
Japan

San Carlos, AZ

Focus 15
Foeus 15

Focus 15 -

Focus 15
Focus 15
Focus 15
Focus 15
Focus 15
Focus 15

Focus 30
Focus 30
Focus 30
Focus 30

=

R R

Lawsuit Filed
Lawsuit Filed
No Claim
No Claim
Lawsuit Filed
Lawsuit Filed
Lawsuit Filed
Lawsuit Filed
No Claim

No Claim
No Claim
No Claim
Lawsuit Filed
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) Smmu:yut‘d’SCEvnlwﬂr
Q,hmcqmp&yramtz, Mode} # SD14-751, Radisnl Heater
CPRCPI00000%

|

H

{ .
. The LY. Copsumer P I&mycm(m)mwmmm
Sirpcteristics of P 1 ® 5018-751 earuneriil prads proguns.Becd neliant heates sempies

Wbyusm&mmeanhulmmmmmm

28 *Crispar’). Thesz catafviic hebers sre masketed by the manuinolurer i ezl or indnor yse” and B
W&fmﬁmﬂmmww

The tank-lop style raduot heater toounts to 220 {“.mé::)mhxfpnpmm I‘Iw«!:nm :
Ponsists of zadiont itne supotpded by 3 yeliccloramsenibly, Af0d gl Endh o thehostesHls
usad w0 Wy the beater onfoff w0l Wl I wary nnwwnmquuimﬂmmu
15,000 Bnafpr (2.64 KW to 4.80 KW). The propans fas signiled- ki aar indeg] pizzo-type elostronty
igmier, “The heater incorporalse dlfiame um:kuubahmkr:bcmutummtb:wmﬁem
is extioguished. The Heme Sl devive ica & thetmosugieto sotse St
reflartne xnd the back of the | When the Sone js uxiingtished, Mumwupkmls‘m
Ybe g vidvy b clasa, Figw § 3 s phoingrank ol the'fississ armchia tn 2209, toaik of propane,gae.
.meunMof&dﬂqwkﬁunpmdwanhmm Figwe3isa
photograph uftbmmwmmnpmmmu,mmmmwwuwo:hm

mwwsswawsmmmuwmwu
Rurchesed at rotall bardwara xach &y The Home Depot. The rupaficiure of ths heates stabes font
Qs in for Huidace e M&Wa{&uwmﬂpﬂ&ﬂﬁm e in 2
losed o .

-wumu.uuum R et pridier, pecpan tadiznt
Hoater (mpdel E50V4-T5Y); insie o large. nza’fvﬂyuirbgmg nwmdwmwﬁ-q Bus o
puiscTing af two. 5l weilc ntury. paotonl, aged 25 and 23 yeis ol empesdvely.,
dnm% They were st

epparenily peed i ket % wg‘uwiunzwsconlﬂml

Tefiing w0 thelrpent W K000 befops hang o yorcrpamsve’ v T $Hr ok ¢ ibosk FI0ASE,,
mmum:wu&bm&awmmmwswmfm&w
aoted to b= pilsciess and apnate” (mm;},mmmmmmmmw

for som 1ime bocapss it 'was shit dbey msﬂmﬁmbypmmummmmm .
Qeclaned dend 1 the Jocal 22 tbon) 1 1:00ADSE, where sahesduar saxiary Seciry bosls soveated eet the
Older wictim bad & ebexyhembgluiie (OOND) lovnd of $0.9%, The army vanductad ihedr piog ity

w0 the Boeter bt fhaie frcd report il ponclngions s net yeravailable bs s , Thres haaver waopica
(wifich Fncladcd, but did no? iEntify, the incideat hraer, 91-540-1679 - mbuails 1, 2, wod 3} 20d ths
tat that was involved B the Sl iocident were mxmnmmmyaysnmmmcysc

testing {sec IO} DMERERCCINRT),
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‘Powermatc Evafustion Swsary .
: (Mot Since the culnagliouwu initiuted, The CPSC stoff hey leemient of & second fusl
ineident frvolving fivis same heuter model. In Decamber 1999, 3 49 year-ld wornan wos
found dead Insid » passngervia che tppurcatly had bess using 85 iy seconmmodsdon
{ID] D1092THCTTA45Z). At , she wax fvond to have ¥ COHb level uf 614 % A
Uslamay Powermule propanc {model A SB14-751) was found inxide the van, but nat
operating sithongh i cottrol kaob was tuned:on. Tnvestigmers removel fas beater from the
Yot they Tarped YT and theni en agsin, =od Zoupd it was sble to function. This suzgests thas
the hreater’s gux vahes bad ': tisily closelmanciinoe during the Sl OO0 expasurs,

1

Yt I important (o pate et vafike portible radiant-type camp bestors that ara typically
foaled by 16 4-ounce propane and upstats 3t EIR up 1o 12,000 Bhullir, this lorper
radiant feester i designod 16-8Rtach to 3 20-F. propsne tunk. However, iix EIR con be msully
se between 9,960 to 15,000 by Totating ifs copital knob, The hexder hizs 2 isymorouple
semror sxfely feature thut is designod fo close fhe gus valive in the cveni of fame faibwe
Lsbornery Science Eaginceting (LSE) sta R conducied maultiple hedter woatbustion tests, first
in s contzolied zmalt chambed (108 R, 2.8%m), and then in the kews cuntrolizble nopry tent
sueircarment {(~302 £, 8.50::1)-

i

CPSC Human Factofs (HF) st evaiustpd the packaygivg, producd, s invauctious i
determing tho momeactures' tar poiod wxs, 2od the adsquacy pl iustrackions mmd Wazungs
awezming the CO uwﬁniumhudwﬁhhmnm BY staff found ity (1) the

packaging promotes prodoctivim at both industris] snd conmumes ovel b ¢erat; oy heve sy
e be atpdanes, of o Jeast

e, g

vg =S5t does If mestion the potential for CO palianing; (2) & wanitg, aévising L the

heater i ﬁ:cudmuumjuhnldmtbowinmnﬁwmwawh&y:h

&‘?Mﬂwmuﬂm gt KiF s ipciuded within G ssscenbly matrusdons wd i3 alsa
on the (3P ihis warning dors nat ( msutvon LU &r

Ty S 0% I ) andt-cax likely be oveddnoked bocsuss i uses smul) samped

* coaReyl

type nmd e presentod with-offier information fat the wser will fhows o {4) & pamuphist
indiixdind Veiltihe prixiuct wiilély foatiives “Cazoping Tips fram the Coalitizn of Poctebile
Rarditrat Hiesitey Safety™ doey provide wplsiinfmntion on i OO bezard wgeiber with
seaerl cxmping fips and pradust sdvemtisements; (5} ron-Canmper RIS LY dizmed the
pamphler witht mading isipee it outwand appaaranse bs that of ex advertisivg hrochre.

Relevant Standards: ‘Thy moximun EIR of the mbjeet sadiant bealar is 15,000 Bw/is,
5o lochuiclly sprakiop, it 14 not nubject ko fhe volumtary siaudsrd for savtier it samp
heaters thul peruls at fess Sham 12,000 Buv, Le., ANE] 221.63-1998 Poizbls Typo Ges
Carp Beuiers!, Rathey, & f5 sdbiject 1o (he sequiremonts of ANSI 283621990, QaxFired
Infrored Heatorn, which Spalics o nfiwed Teeters “ntendod for tnttalltinn in xnd hoxting of
ouidaur speecs urnon-tedcllcnﬁll il spacea®. ANSLZES.6-1580 applics o both Pented and

VThe araft Ax 221031889 dendnni waz sppsoim &l the &/1/8Y mastng of the 221,83 Ancidcited
Blosdorga 4 by ANSH on $1/2/98, snd hacame wllective 41172000 {parsonal

Conumitton, pustitisbe
emrenication, Don Suntrar,
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vavented infrared beotare that s wed mast Foquently in commeialindusteiol preatises,
Tathrr hn domestie mew:u.}mﬂc CPSC staff couid not find 2 maximtng MIR specified i
Thix tandard, it otes that pewt pf fhe slandard's ignidan Fyrica requirapemis opplits to-
extomnely arge commencial grde featers with EIRS up-to 400,800 Bl (soction 1.32.1b},
Tbe combmstion roquirements §u‘ this *landerd specify ter "A heater £hall not produce a
concsnication of Carbon monofids in creess of 0.04% (400 ppru) in an slt-fres sammple of the
Buc gwses when tha-heater is wstel in mm ahmoaphece kaving 2 bomal oxygen sspply” (sestion,
2.5). Thos, the stendard  an sdsquale sxygen supply and conhuing to provision for
tireunitmses whers d:eham,‘:can fousty degleta the avuilable oxygen

1]
Considering thut sooul S0% of the brosers wariable FIR falls below 12,000 Biv/tr, 2
20:Th, propens fank can be mujved firly saaily (i5 portbld), =nd consumecs wifl ey
puechese xnd vsq the product In poorly ventitazed spaces without reoomizing the huccind of
uxypen Scpiction and CO genbraiion, the sequirewments of ANSY 221.63-1599 are arguably
e selevant to the pbject leter G thoas of ANSI 253.5-1990. The combustion
requincmeaty in ANS! 221.63-1999 (section 2.4} specily fhat when the hester it vperted o2
100 & *{Z.83nr’y chamber 3t el 2it mxchange rates (AFR} of 8.5, 14, and 1.5 air chaages
per kour (ACH}, the axygen fevel should not be depleed bekw 163, wnd the CO
soncenirztion showld nof caeced 100 ppm. Thei S0 Tindt of JUU ppr was sdupted hused on
; sechuical feauibility:of camp bastent, C 4. exyosure b 100 pros OO will evestoaliy Sioely
. i an Tquiiibeings Yoved of bttt 14:5 % COITh, Closc o D% of e equifibuiom CORb loval
can be peached with exp durations ol wpprocimately 3 howrs at bigh activity, 3 bours ar

" moderste activity, and 1€ St for Hytt setivity. Thuy, the 100-ppm OO prrformances fmit
should prevent COHD levelstrom eseseding 14.5%, whore oply netsdvely mild health cffacts
m;mmwwwhmd n healihy sduhs.

jlé&ém.&mh Chagber Xsmg

\
{ / Proliminary chambes tests aozased conaistency af baster it peziormancs ot tan
, eyt sl cxsbange ates (ARR) (3.0 and 6.0 air chenges per buor [ACH]), whes e fst
! cmtrul ok wos st o the mezinum FIR {13 feot). (The coutrol kb of wobrnit #2 did not
| function comectly ued war found i opeaite nexr the mintzun FIR, wegurdivss of sewing.}
b : Fightecn futhiec toste using 1 were condnsted to fsvesfigas heaier prmbustion
. chamsiesisting, fuse o W condusted o otk miuing ard mezimun BAR tod & tagmiad
AERe of 1.3, 3.0, 4.5, and t“f ACH. Al tects proceaded mntil cither: (1) the heiter Sz st~
; extingrished, (2} i 2 moes shem 3000 ppm £0, (3) e CG, CO;, and 6; consmlrations
Teached squitibriom, o (4) the bydr fion excendod INPY of the Jowsr
- wsplocion Yt o paopanei The heater wes then switched off mogeslly, Eveceesary, and the
' &E{t}afﬁc&mbﬁm:ﬁW%mmwynfﬂmmm.wzﬂm“ '
nh .

L35 Tt Topis

' Ten iuftial tests an the tept invedigated how pucitioning of tha fiust iner, min coves,
=l dousr 20d veot flaps affrcted iix ARR. Nine Ruther fosts dnvestigaicd bow diffot
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Powermare Evaliubion Stmary |
doorfvent cunfigurations affectsd the combustion prrfbrmancs of bezter sobunit 1. For thear
latter icits, €O roudings wuetj&km al the extimated breathing zous nf an army cat user {~1.67
15 0.51 1) and at the foo fiocgand cefling {-3.5 f 1.07m) To account for ths snticipated
hearer-pegerted t ¢ gradienl cilect of pusses, Most vt Imils were condusted tnder
8y condions, byt sinos an winy cunmunication poted that theye was "3 ligh amomy of
precipilutioo” on e night of the double fatality, LEE st2ff slected ju nin ssmc towis wltsr 2
sprinklcr was uscd o saturate e lest fabeic, As with the chumber tests, o]l tent topts procesded
uniil either: {1} the hm&@ self-extingnished, (2} it produces mare thas 3000 ppm €A, {3)
ths 00, CB,, and & concentrations reached cquilibiiom, or (4} the hydrocarbon comzentration
exceated -20% of the Jower efplasion Hmit for propane.

I

|
H

wswmgm

Sixtern tacts were condusted o investigsie heaver cophmstion chrrasierinies; thess teats
wwers dondactad 1 both prind &nd maxinum PR o &2 tarpeted SERS of 1.5, 5.0, 4.5, and
5.0 ACHL AS tests proceeded jmtil either: (1) The brateer famo sclf-extioguished, (2) it produocd
maye than 3000 pros OO, {3) fie CQ, CB;, s € tonceaiyafions rouched eqallitniug, o (4) e
hydrocarbo, conzealgution expoedsd ~-20% of the Jacrer raplosin. it for propuie, The bester
was thea switched olf manually, ifnecmesary, wd fhc AER of {he chiamber wres nreasted’
Tollowing the decxy of the trasex RS, suify bexufonsids (YiT,). .

i

|+ Hisalth Scionce Ametiment

1 .

. TO poleoning silewsgpenlt primarily from oxygen {02) detatvations (ypeniz).

Comparal fo 02, CO'has ﬁnﬁmﬂéy 3 250-Rld higher atfinity for hemogiotin. Thns,
iribuel £0 rapidly soteys. b Bisedutroam wd sleetively displeces 02 from yod blood calls,
reulling in formstion of 5T, The hrain 2o heset re ths tissacs mes slsceptible 1o
hypoxia, COHb foppation 1 aficcted by savoral mmportaat vazishias, incinding the CO leval
{rpm) and the dwmbion of .Fm'iqxgimwppmlevahlbawﬁty!wdofupwd .
iividuats plays whey role fo the mic ot which COHD levals Hss prior t atsinment of
copilibtinm TOHb devels p@vidusiz cagaged in framsae wuwia,hdhwﬂy
therefors, fheir U0 ke is greader and COHb foration Sastz: than fu resting indtividuals, FS
staff vongiders fhat cxmpems we unlikely to'be eugaged in prolonged strenuous activity within
$ex1t of in 2 recrestion echick, sud et & Hgghe 1o mofents acfivity level I most Blesly
Tepresentattve of avesaga This it equivalsnt b breathing yaiss o respiralury miruts
wohmise (RIEV) o T0-20] inte; Chewrty, tha soverity of Zymptots apoculed with CO
poisoning sanvol bocxplaiged shuply It tems of the masdoes % COE reschad (or 2
ot COppmlevel of cxpesny): They wee viso inflacacod by the tangth of ime thet e
wictns % COHb has hezn; and by 2n individoal’s spteoptibifity 2o CO. On ssaching
TOED levels 0f 20% nf ke, les scfve individials scc ity to b more serioudy
componistd thaty sotive Satividuaie hecais iy will have bowm sxposed i hypaxis
copdilios forz mnmsprpljw,dﬁjnpq"ﬁn; ths slower buidup 30 This fevell. Thi, sympilomt
severity is a finction of the Joval sl sduration of tioqwe byposda Which we prunecily:
duelerorined by the xnakaT- €O tovel {ppm}, durstion of exposare, aod the cxpased 1
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Individuzhy aztivily fevel, anwell o thair pentral heallh,

Whils i it couvarriend 0 ese discress COHb Tevels to catzgories symptom severty,
snch 0O poisnning effect !hougd‘bc regardsd a5 part of v contmmu of cfiet with
overlopping trnsition. At 20-30% COBR, trobbing hradaches zad nases ore Biely dmitislly,
and pevere headuche, nusez, semiting, cogalive inpainuctt, mnd poasibls [ots of
consciotiness con redilt i fevils ars sustabned fora Jopy thig, or fac above 30% COBL. Such
symptoms tax seianxty canpiomiss the 2bility of axposed individuals o remove thrrosivey
Som the hocatrdons col L Fogth (= proheaged brata hypoxiz and sansequent
brain damuge ated with Fuch ined COHD slovations muy wltidiaiely resltsn th

’ pbmuufdﬁydmo;wﬁcﬂg@duMDNSBWWmMa

&wdqswwmaﬁxﬁcmmnwmﬂ:iﬁﬁdCDwm‘Wml
nalnd " 'I.‘:Eh'v y dokz, & 12 R, tonik, DAkt i, £ T .,
blvdness, paulysia =06 pet seurapathy. Sympéoms of DNS may wopond ke kyperiade

! exygen thergy andfor may rEolve spotuneonsiy-vver 2 ‘boyear petind, s wictme
extblting e mpst severe syspmome such w3 Pakivronisn, blindnoes, d paalysiy arc often
pexmapenitly affciod i

LSE Yool Beevlts

erter o it

of 31 chamber s o the srxy bester wmits (G1-340-167% 2%

'
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i
i
!
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i
1
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]
i
{
l
I
i
i
1
i
!
1
]
1
|
1
1
i
i
1
H
)
1
i
]
1
1
1
{

taxi vidun] 42t ramped from 2D pra s pusss thar 3008 ppr. the wpper it of fike LSB OO
sz, 4 total of 16 chambel Wirs wers condaucted va s cunvpter soaple (O8-302-0099)
) writh hatf conducked stthe ¥ EIR {13,430 & 570 Bra/ps) and dmll f smean.
. mindnnm PIR {6,160 248 m&r}mamphrmbmanbgkv&mlmh
! B/16 toutt, und etvasded the kOO ppm CO Yandt s 14 /16 hoews, bu satomatic pa valve.clonzs
{ wnﬂauﬂmﬂxynm:bﬁ)minzmnvm\mcaiwdm«!haﬁ
Indsvidualtesy ranged Som 4% pia b tnove Gid 3000 prm. i the majority of all aony ead
exempiar sample seely, T hiater way switsaed off menualty afier resching couilibrices lovala
ofm.Ozzndco.mkmmwﬂnhu&zwwldw=m&mdnpmﬁagnm
CO levels af oy bove lyme squilitrium valoos fir ey houry, wnil) e 28-5. foc! zok wes
coptiod
Ter 2s5eas the woe S sanmarlo, BS stalY adoulaiod G etimesd squilibsios CORh
i Tovaly fhat woald et fom coaston: expasare L i meximus U0 [ovel mreined for zach
st However, i cases Wheds he mony heater fane 2ol detmpmisied 0 Gy fhe edet’s CO-
production weg pelflimhed HS staff also wed the €1 i coure dip provided by LS #aF
(porsanal cmumiuﬂwxrc Toorholsl) ko ealeulate correspandins; CIFHD Gme couma
FaoBlac, (¥ote: the tiw ‘&ﬂﬁ;zmph:nmpkwmmwxﬂnb}nwﬁsmﬂfwﬂ
I TOBEb cxlmistions, B resmod crpeopd fedividauls Were noraal healthy sl mpged in
: J

1

205
@ w only astiveiod by farme in 6 cases, The meamum OO level reschal in cach
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moderate actvity (RMV =20 Limin), To faciftats (his L BS seaff combived the
projected % COMR lovels withjsaliont findings from e LST chrmber ot rosults inlo Talie §
for-the army swnples xnil Tabls 2 fov the exemplar sarephe. The chumber testyesalis of the
Towr Endividus! busier xampilos ore plsivaly conxiitent. 1 ia cvident Sz Tables J wnd 2 thact,
when tsed i enchied andior poorly wentilzed wovirmments, this commercisl-type ritant
hezt=r does nol cruie cjoae t Testing the combuslinn roquz 5 of ANSY 221.63-1993,
Fuonhy ., it ¥ copablc of pdoduding serdoas, fife-tt ing CO exp e ax would be
ezpcdu!.xscmwchhm:d.a:wpmﬁlmdxﬁnzhﬂgmsmmﬂscin%zmﬂiy
occaed, 3

i

1
'-l'ﬁchbﬁWdoﬁhOme{mu’bym sy wmificant healih vk when operated in
' enclased covirsaments baving AER equivalent fo 6 ACH in o VO3 (2.E0m) sitmber?,
Howsver, reduced ventilhaiunfATR betow 4.5 ACE 1 1.5 ACH) uziotsly compromised the
heoter's copbnstion sfficieucy, The worst susa pecfommes alsy yesied with ths BIR. Arche
mscciom EIR, the warst wis seeg Wity 3.0 ACH. Undes thesa copdidony, £
Juvals fn excose af 2000-3 rn, aad O depletinn Jn sbout £3% were seam, but ths beder's
sxtoarsties fodl datt-oE meshinian was notrelsbly wtivated (potivlion in only 2/7 ledx)
dezpitn the groasdy incfficicajcombubtion mucess. This megwis thet the beater wouks {fkcly
sustain there gus Iovels for muny bouse onder sirgilee Beld wie ronditions, Thix would
ulthmately cuise sustined COHb fovels sbove 70% in caposcd individusit, which wonid Hialy
zesmll in 2 Jothel hypoxia, &t fueingem BIR o 1.5 ACIT, the sutomerc thal shol-off
mechuisin wes reliably nctivated (S/5 teste], bt nat befies CO Jervain nging foun ~10004c-
3000 ppat were reached, Shejppid 0 elevalions wodk 2l be copeble af telulively ahott
Bved OB insresses of sbott S0 o 60% (in most cass), which esuld canms xyeiptoms of
vondusion, loss of conssiontness, oo, TINS, xud porebly destie

At G0 mirintm BIR [the worst sass scenzsls was seen st 1S ACH wher sustuiped
Totil CO exposwres dbove 3/000 pws, kod 0 fovchs batween 13,7 to 14.3% ware noted
without sctivation ofthe sutlsfic uct dhal-off mechaniesk. Iethul hypecds cancad by
>T70% CUHE woukd be the 1 tnticome of exposed iz AL bower AERS,
mﬁm&meOhuhﬁlbﬁNlﬁ%meﬂde&:ﬁiﬁnw
. CO poweging sympmms sing froms scvere hsadsches add mase to epmiting and fadsting.

The LSE tostn af the 300 £° (35084} acmy teat mompdo rovcaled that it was possibiz Lo
zdmmmnmemsfb:amuAmbymummwmmm‘wd
Soors (ocluding rmin cover iad frost Finer) and wicniating rein condivons. Combustion tods of
the hester i (e font entvi _; § e fliat 2 femnpcratirediive CO gradivat eaisted
writhi thr Lend with fhe perfing Jevels betng 2s rauch as 1000 ppr higherthra tha breuthing |
zune kevele, O0 Jovels panging from 1430 16 3000 ppen conld e meesured in the beeathing
zonz at Jow AER of shont 826 fo 143 ACH pee300 I (8.50m™). Althongh the beatcr Jome
i yed Crnctingnished in 2/3 of thesa Jow ARR teds, mojectod GOHB Jovals weme cabmed
. range from 54% to more thin 70%. The T.5E feat rovukis provide zeidance w suppurt the
Promis that seo of 2 pon-figity suhicst et i the potly »eariated, Closcd 1ok evi
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I
"Nu;x:uuhn&:n-iugnd&?.ﬂ!ﬂ i 100 (83w

"

|

COL-1 a231

1411




S ——

IR DT

Case 3:06-cv-05706-KLS _ Document 2752 Filed 05/13/2008 Page 8 of 18

O ¥Bl324%B4B2Y 1LYy .4

IAN 0aC288 208D 7% SZ  Document 1542  Flled 02/12/2008 Page 8 of 13

~

|
!
|

Page 8 .

Powermzte Evahuziion Sumey
Tnadditioy iothe dkthm&-:ﬂ'nsanribuMnkh‘bUD, us the COZ dizs fuey
its sommal Yeved of 0.3% s spppoach $%, o sthmuibiey the brealiiug iz xod this urther
increarss biz raio of CU uptaki, The €O test lavedr did not rexsh 7-30%,
i wonld e expected wilkin 2 few rimtcs, Howover, HS rore=s dowr oven

5% Cf); 31 whove ISBAS prephoed 15 minale shoderm cxposirs Bt of §% CO2 vl
prolonged wposury tn s Terd] ks nol wlfiblc, The tedused 0, boeels of sbout 135 weald
sedups the prtal preswme of dxygen in fsplned wir do-about 100 mem HE sTsem level. Thongh,
notzdrjeable, Hie.wone Would pot sriousty comprontise benithy individusls sncs the miges
£, hinding proparties sf hemoglhbin csme 112t itis S5H B9 % stmed sc aiveir 02 padial
Jesssares of 60 mn Hiy. Husvevlz, the coacemitnt eduction of O nt inmpease CO; weedd]
Trcabals fhe byposin drives by OO lovels x< high s 3008 prm (026 wud whuld sove in fasien
the development of Tathel hyportiz. Sinee ropenc s » simple usphyia hat dizlias 03 fom the
lungx, its presence (wnd that of sty aidefined bydrocban fenessod neficient
combition) would shs contribi (o neduced oxygen availabilizy snd deesioping hypeie.
Howaver, fatal hypaxis ﬁmnﬂpmwmkwm»mr.miyﬁ:m

3

{

during perts did not agpranch i fowor cxplosive Hmit for propzs mmwﬂfm)dr topoxc.am

| ;‘
When maed i sl Yoluos o oy yegiTim Envioxunsts (5 4.5 AC/LCU !
{2830 chamber, fhe subjoct pixt hegter can npsdly produce Tilo-Sneicstng U0 cxposes o
wob-Yofha (<) rtpogred thas ca huve serions, {mting adves ‘Uhis catz orewr
irgorn BIR. s deplotion oF G0 0r Jevat to aboux 13%,

explotion harad. .

Wl&b&mdmh?n

ur clovafion of the (U; Jovel tofs maimnm af S246 wuold cange mild ie modesss

However, combustion affziecy I affoctrd by sluce] 02 yailabilily tud CO prodection can s
Aeamatically belosr 16% (2, Wha 0O Jevels are clovated, these crmbined distosbances o7 0 and
Ol will cxacerbats the daveloping Eypaxia samed by the CO. Tho tsr o 20-1] fuel woka witt
thena heatars sad the pocz rolls of the fhee: fafkare sansar indicsts thal oo

exposmws will bo extramely polong=d il v, Hidy to remsl? i prooes o 2 outoome,
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