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PGMA shares with CPSC the goal of promoting and continuously improving the safe ar
proper use of portable generators, and we look forward to continuing discussions on this
very important topic.

We welcome the CPSC report as a valuable contribution to the many efforts already
expended by PGMA, CPSC, and others aimed at achieving this shared goal and
congratulate you on the completion of your study. The comments that follow are offered
in a spirit of cooperation and we look forward to working with you to make the use of our
products even safer.

The CPSC report is based on the premise that reduced CO emission rates from common
portable generators “can provide additional critical time for consumers to recognize and
escape,” and thus reduce the number of CO deaths from portable generators. We did not,
however, see any documentation or studies confirming that increasing the time between
initial exposure and the onset of critical symptoms will actually lead to more escapes.
Given the importance of the premise to the report, PGMA encourages CPSC to provide
the study on whi.  the premise is based or to conduct a study to validate it. While the
proposition may seem intuitive, it could also be possible that someone experiencing
minor symptoms from reduced CO emissions will be even less likely to attribute them to
CO than someone exposed to emissions from an unmodified generator. Moreover,
decreasing the rate of symptom onset would not benefit someone who is sleeping and
could reduce awareness that a serious problem is at hand.

There are, as you are certainly aware, no waming signs commonly and uniauely
associated with carbon monoxide poisoning regardless of how quickly the ca on
monoxide poisoning occurs or begins to occur. This is because the headache and nausea
associated with carbon monoxide poisoning are such common, everyday occurrences for
virtually everyone that it is questionable whether those symptoms would be recognized as
being caused by carbon monoxide exposure. Empirical data would be extremely valuable,
and probably necessary, to support the proposition that a consumer €. eriencing early
1 ctions to carbon monoxide poisoning would realize the source of the symptoms as
carbon monoxide and react in the manner desired, that is to quickly leave the area for a
le  with fresh, untainted air.

We wholeheartedly agree with the statement in the CPSC’s Press Release for the report
that recognizes that a carbon monoxide (CO) hazard would continue to exist even if ¢
technology applied to the prototype generator were applied to commercially available
generators, and that educating owners about the proper use of their generators will
therefore remain the first line of defense:

“The CPSC continues to urge consumers to never run their portal
generators in their attached garages, in or even near their houses, including
'oiding placement near windows or vents. Generators should only be used
outside, far away from homes. CPSC cautions that even if portable gasoline
powered generators were to incorporate this technology, they would still need
to be used outside, far from the home. The technology does not make them
safe for indoor use.” (CPSC Press Release #12-278, September 14, 2012).





















Finally, in terms of evaluating CO risk exposure from portable generators in confined spaces, it
is important to understand that CO concentration in a given space depends not only g/kw-hr but
alsoer * e displacement. Smaller displacement engines that produce the same quantity of CO
on a g/kw-hr basis as larger displacement engines inherently will take a longer time to raise the
CO concentration to the same level as the larger engine. As compared to larger engines, sm
displacement engines may therefore provide a slower onset of CO poisoning that might pros
consumers additional escape time, a theory often expressed by CPSC staff. Thisinturn g
that, should the Commission elect to go forward with the approach outlined in the technical
report, different targets for CO emission reduction may be appropriate based on engine
displacement. This distinction has practical importance: Technically (and economically) it is
easier to apply fuel injection and a catalyst to larger engines than to smaller engines, where the
limited size and space to accommodate these technologies makes the application even more
challenging. The GX390 engine used in the CPSC’s project is a somewhat larger enginet 1
those typically used on the very popular 1kW to 3kW class of portable generators, and the
relatively easier application of fuel injection and catalyst technology perhaps was a reason why
this size of engine was selected. To avoid unfairly penalizing smaller engines in this regard,
further research should be conducted to better understand the effects of engine displacement on
potential risk exposure and reduction.

Again, Honda shares in the CPSC objectives and would like to meet directly with CPSC staff
and the University of Alabama research team to further discuss these and other issues as we
move forward with our own efforts and research.

Thank you for this opportunity to comment and please feel free to contact me with any questions
you may have and to schedule a time when you may be available to meet.

Smcerely, Op

Jai Jon
Manager, Promlct Regulations & Safety









ICA is aware of two manufacturers of four-stroke, gasoline generators that are
using properly designed exhaust systems with catalysts to reduce CO emissions by more than
90% compared to uncontrolled levels: Westerbeke Corporation and Kohler Power Systems.
Both of these companies have targeted marine applications for these ultra-low CO emission
generators. The same strategy is applicable to portable generators for home use. MECA

lieves that the ultra-low CO emission generators offered by Westerbeke and Kohler employ
: same type of strategy (controlled exhaust air/fuel ratio near the stoichiometric poi )
achieve high CO conversion efficiencies across a catalyst as documented in the subje X

| summary, the commission has effectively demonstrated, documented and concluded in
the s rject report that catalyst-based exhaust emission controls are a proven, cost-effective,
durable, and safe strategy for reducing CO emissions from small, four-stroke gasoline engines
like those used in portable generators. The combination of precious metal-based, three-way
catalyst formulations and precise air/fuel control has been shown to provide CO conversion
efficiencies well in excess of 90% on a small four-stroke gasoline engine in a portable home
generator. MECA strongly supports the CPSC’s efforts in urging portable generator
manufacturers to voluntarily implement these cost effective strategies to reduce CO emiss s
and improve the safety of home portable generators. In the absence of a voluntary standard,
MECA believes that EPA should strongly consider adoption of a mandatory, low CO emission
star r or gasoline generators.

Sincerely,

Joseph Kubsh
Executive Director
Manufacturers of Emission Controls Association (MECA)

cc: Janet Buyer, CPSC
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Office of Secretary

Consumer Product Safety Commission
4330 East-West Highway, Room 502
Bethesda, Maryland 20814

Dear Sir or Madam:

We are writing in response to the request for comments on the report entitled.
“Technology Demonstration of a Prototype Low CC ...nission Portable Generator” dated
y tember 14, 2012. We applaud the Consumer Product Safety Commission’s
effor ) demonstrate the technical feasibility of preventing deaths and poisonings from
generator emissions. This is an important technological achievement. The National
Institute for Occupational Safety and Health (NIOSH) has been involved in the
investigation and prevention of carbon monoxide (CO) poisonings from small gasoline-
>wered engines for many years. We have continued to work on this problem follov 1g
the identification of CO poisonings and deaths associated with marine engines and
generators since 2000. The hazard associated with the emission of CO from portable
generators continues to be a very serious concern for both the general public and U.S.
workers. NIOSH remains a partner with the CPSC in working to prevent CO poisonings
and deaths through increasing awareness of the hazard and encouraging the development
of controls to reduce the risk associated with these products.

In 1993, the NIOSH-sponsored Occupational Health Nurses in Agricultural Communities
Surveillance Program identified several cases of CO poisoning related to the use of
* e-powered pressure washers in Iowa [CDC 1993]. Around that same time other

health agencies across the U.S. were also beginning to document CO poisonings

to the use of small gasoline powered engines. This initial work led to the

tion of a joint NIOSH/CDHPE/CPSC/OSHA/EPA Alert entitled, “Preventing
Carbon Monoxide Poisoning from Small Gasoline-Powered Engines and Tools.” This
2 rt showed that hazardous CO concentrations can be produced by small gasoline-
powered generators within minutes. The need for temporary power following hurricanes,
ice storms and other power outage situations coupled with the low cost associated with
] ta nerators have resulted in an increase in the purchase and use of these products.
As aresuit, the CDC and CPSC have documented CO poisonings and inc ng num! 3
of deaths related to the use of these products [CPSC 2006, CDC 2005a, CDC 2005b,

CDC 2006].
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enerator-related CO poisonings on houseboats have been investigated by NIOSH since 20(
From 1990-2008, over 800 CO poisonings have been identified based on hospital records, press
accounts, and other sources, with over 140 of these poisonings resulting in death. Two hund
forty-two of the poisonings occurred on houseboats, with more than 200 of these poisonings
attributed to generator exhaust alone [National Case Listing 2008]. Following initial
investigations which showed very high concentrations of CO on and around houseboats !
gasoline-powered generators, NIOSH has conducted many field studies into the ambient levels
of CO on and around houseboats and the - "":ct of engineering controls on reducing those levels.
NIOSH has shown that CO concentrations from gasoline-powered generators on houseboats can
reach dangerous concentrations [Earnest et al. 2001a, 2001b, 2002; Dunn et al. 2001b, 2003;

” ht et al. 2003; Hall 2000, 2001; Hall et al. 2000; McCammon et al. 2000]. CO measured in the
exhaust and near the rear of boats has often exceeded the NIOSH Immediately Dangerous to Life
and Health (IDLH) value of 1,200 ppm. These engines/generators routinely emit CO at
concentrations well above the IDLH and concentrations exceeding the NIOSH workple iling
limit of 200 ppm were measured at a distance of 12 feet from the stern of a boat with o e
generator in operation [Hall et al. 2000].

Initially, one of the major obstacles in the safe use of gasoline-powered generators was
the absence of emission controls. NIOSH researchers partnered with boat builders and
marine engine manufacturers since 2001 to address this hazard. Work in that area has
rest ed in new low-emission generators and other engine technology which have greatly
reduced the risk of CO poisoning in the marine environment. Two major manufacturers
- of marine power generation systems, Westerbeke and Kohler, have developed low CO
emission generators. Our evaluations have shown that the addition of technologies such
as catalytic converters and electronic fuel injection to marine generators have helped
_reduce 3 emissions of CO by over 99% [Earnest 2006, Garcia 2008]. NIOSH
monitored the performance of these systems over extended hours of operation to evaluate
the life of these catalysts. This effort resulted in comprehensive EPA regulations that
dramatically reduced CO emissions from all new marine engines beginning in 2009.

The development of catalytic converters has proven to be a life-saver in preventing motor
vehicle-related CO poisonings. In 1970, Congress enacted the Clean Air Act which
established automobile engine emission limits. In 1975, automobile manufacturers
began installing catalytic converters on U.S. automobiles to comply. An analysis of the
effect of these policies on CO-related mortality showed a drop of over 80% in
unintentional vehicle-related CO deaths from 1975-1996 [Mott et al. 2002].

Controlling exposures to occupational hazards is the fundamental method to protect
workers. ...aditionally, a hierarchy of controls has been applied. Following the hierarchy
normally leads to the implementation of inherently safer systems, where the risk of illness
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or injury is reduced. Implementing controls at the source using catalytic converters and
direct injection engine technology represents a best practice approach for substantially
reducing CO emissions. We recognize and support the development and wider use of
these controls to prevent CO-related poisonings and deaths.

Sincerely,

D D et

G. Scott Earnest, Ph.D., P.E., C.S.P.
CAPT, U.S. Public Health Service
Chief .
Engineering and Physical Hazards Branch
- Division of Applied Research and Technology
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helpful.

Ken E. Fosaaen — Chief Technical Officer
Kerdea Technologies, Inc.

1800 N. Greene Street, Suite H
Greenville, NC 27834
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evaluation of carbon monoxide detection and automatic shut-off safety mechanisms should be
1 =dint s document and should be meaningfully considered in future CPSC efforts to
Iress generator-related carbon monoxide poisoning.

We look forward to the CPSC’s evaluation and potential inclusion of carbon monoxide detection
and automatic shut-off safety mechanisms on all portable generators in its future work to protect
cons ters from carbon monoxide poisoning due to generators.

Sincer: 7,

Rk k)l/wd«'ﬂtb"

Rachel Weintraub
Legislative Director and Senior Counsel
Consumer Federation of America

1777 NW. it ).V 1006 « V7-6 oF ).
www.ConsumerFed.org






you will assume the risk of a confidentiality breach. Please do not rely on e-mail communication if you or
a family member is injured or is experiencing a sudden change in health status.

If you need emergency attention, call 911.






























Comments on CPSC’s Technology Demonstration of a
Prototype Low Carbon Monoxide Emission Portable Generator

p. ix While the report mentions that the modeling was based on an adult male
because most deaths fit this category, you might want to consider also using model
inputs for small children and the elderly since they tend to be most vulnerable to the
effects of CO, e.g., children’s breathing rate is faster.

p. 21 Double check the floor area values for the home and garage. The repori sts the
house floor area as 140 m? (1500 ft?) and the garage floor area as 105 m? (1130 ft?).

2 garage seems very large in comparison to the house when you compare the ae
view in Figure 8 and the floor plan in Figure 9 with the measurements listed on p. 21.

p. 24 It looks like having the exhaust pipe pointing toward the hc e we isfora  rst-
case scenario, but it seems like you should also test what happens when the exhaust
pipe is pointing away from the house wall be: 1se it could still generate enough C _ to
affect people’s health.

w ) amer or :prototy] ow-cc or.d









Project Manager for Portable Generators
U.S. Consumer Product Safety Commission
5 Research Place

Rockville, MD 20850

301-987-2293

For Immediate Release CPSC Hotline: (800) 638-2772
September 14, 2012 CPSC Media Contact: (301) 504-
7908

Release #12-278

Escaping the Invisible Killer: New CPSC Research
Demonstrates Technology That Can Significantly Reduce
Poisonous Carbon Monoxide from a Generator

Consumers' escape time increased from eight minutes to 96 minutes

WASHINGTON, D.C. — A new study released today by the U.S. Consumer roduct Safety
Commission (CPSC) demonstrates that readily available technology can dramatically
reduce deadly carbon monoxide (CO) emission rates from certain common portable
gasoline-powered generators. The technology can provide additional critical time for
consumers to recognize and escape from the deadly hazard of carbon monoxide poisoning.
With the adaptation of existing emission control technology, CO rates can be lowered to
levels that would save lives. On average, carbon monoxide from portable gasoline-
powered generators kills more than 70 people every year.

CPSC staff’s study outlined one method to reduce the generator engine’s CO
emission rate by using closed-loop electronic fuel injection and a small catalyst—the same
emission control technology used on motor scooters and small motorcycles. This
significantly increased the predicted escape time by twelve times the current time—from
eight minutes to 96 minutes—for the deadly scenario when a consumer is in their garage
while they are running their generator there.

CPSC's study also showed that the predicted escape time for those consumers
inside the house, as opposed to the garage, was even greater. The escape time is the time
between onset of obvious symptoms and incapacitation.

The CPSC continues to urge consumers to never run their portable generators in
their attached garages, in or even near their houses, including avoiding placement outside
near windows or vents. Generators should only be used outside, far away from homes.
CPSC cautions that even if portable gasoline-powered generators were to incorporate this
technology, they would still need to be used outside, far from the home. The technology
does not make them safe for indoor use.

Another important line of defense against CO poisoning is having CO alarms on
each level of the home and outside sleeping areas. Based on available alarm data 93



percent of CO-related deaths involving generators take place in homes with no CO alarms.
Much like smoke alarms are designed to alert consumers about smoke or fires, CO alarms
are designed to alert consumers to dangerous CO levels and give them time to get out of
the house before becoming incapacitated.

Deaths involving portable generators have been on the rise since 1999 when
generators became widely available to consumers. There have been at least 755 CO deaths
involving from 1999 through 2011. While reporting of incidents for 2011 is
ongoir  there were at least 73 CO related deaths involving generators last year.

Generators are responsible for the largest number of estimated non-fire CO deaths
associated with consumer products. From 2006 through 2008, generators accounted for 43
percent of CO deaths compared to 33 percent for heating systems, such as furnaces.
Furnaces had historically been responsible for the most CO deaths.

Generators are used by consumers to keep lights, electrical appliances or heating
and cooling units running in their homes during power outages. Incapacitation or death can
occur within minutes if consumers use a generator inside a home, garage, shed or use it
outside near windows or vents, because dangerous levels of CO from a generator’s fuel-
burning engine build up quickly.

With the release of this study, CPSC is urging manufacturers to voluntarily adopt a
stringent CO emission standard for engines used in portable gasoline-powered generators
with the expectation that it will improve safety and save lives, just as the marine industry
did in 2005. That year, manufacturers of small marine generator engines, voluntarily
adopted a stringent CO emission standard to address the hazard of acute poisoning that was
causing fatal and serious injuries to boaters exposed to marine generator engine exhaust.

For this study, CPSC worked with the National Institute of Standards and
Technology (NIST) and the University of Alabama to develop and test the portable
gasoline-powered generators.

***%x111 Unless otherwise stated, any views or opinions expressed in this e-mail (and
any attachments) are solely those of the author and do not necessarily represent those
of the U.S. Consumer Product Safety Commission. Copies of product recall and

pro ict safety information can be sent to you automatically via Internet e-mail, as
they are released by CPSC. To subscribe or unsubseribe to this service go to the
following web page BRI






