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BY RICK BUNZEL

THE FACTS ON CARBON
monoxide (CO) poisoning
in American households are
staggering. Recent National Fire
Protection Association studies
claim an estimated 80,000 carbon
monoxide incidents occurred
in 2010 in the United States.
That is equal to one every 62
minutes. More than 200 people
die in their homes each year from
carbon-monoxide poisoning, and
thousands more are hospitalized.
Unfortunately, only 25 states have
any laws requiring CO alarms' in homes. As
home inspectors, we have an opportunity to
have a positive impact on this by informing
clients about the risks of CO poisoning
and recommending CO alarms.

As a firefighter with nearly 40 years'
experience, I have seen firsthand the
effects of CO poisoning. When I first
became a home inspector, I was only
recommending CO alarms where I felt
there was high risk. In my third year
of business I got a call on a home I had
inspected months earlier. The call was
from an official-sounding man who
said he was representing my client and
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their family who were in the hospital due
to issues from my inspection. He wanted
the name of my insurer. I told him I don't
carry that with me, and I would call him
back. Five minutes later I got a panicky
call from the Realtor who told me that we
were going to get sued due to a bad furnace
that I didn't call out, etc. The whole family
almost died from CO poisoning, and kids
may have brain damage, etc. Fortunately,

I was on my way home and able to pull

the report within the hour. This home had
an old Rheem furnace with a rusty heat
exchanger. I called to have it evaluated for
replacement and in the interior section of
my report I recommended that they install
new smoke alarms and a CO alarm. When

I spoke to the official-
sounding man, I patiently
explained my findings, the
recommendation to have
the furnace evaluated and
have a CO alarm installed.
I asked if any of this hap-
4t pcned, and the man said
that he would have to check
to see if the recommenda-
tions were followed. I never
heard from him again and
later found out that my cli-
ents had spent most of their
time and money renovating
the kitchen. After this experience I made it
a practice to recommend CO alarms in all
homes I inspected.

Carbon monoxide poisoning can occur
several ways: when flues or chimneys
become blocked; when a furnace has a
cracked or rusted heat exchanger; when
fuel-burning space heaters, gas fireplaces,
ovens, ranges or grills are operated in the
home without adequate ventilation; when
generators are run in garages, near a door
or window; when car exhaust from an
attached garage enters the home and when
there's a negative pressure balance between
the inside and outside of the home, prevent-



ing adequate venting of combustion gases.
Most occupants will never know when the
CO levels rise in their homes. Some will get
headaches; other will just feel lethargic. In
my client's case, the heat exchanger on

the furnace was the most-likely culprit.
The burners were rusted and probably the
heat exchanger had holes in it. When they
ran the furnace, the CO was being sucked
into the airstream and spread throughout
the house.

According to the National Conference

of State Legislatures, only 25 states have
requirements for CO alarms in residential
buildings. This is pretty amazing consider-
ing the number of people who are poisoned
each year. In Washington State it has taken
years to get a law passed. As of 2012, itis a
requirement for homes being sold to have
CO alarms on each habitable level. Fortu-
nately, the law doesn't discriminate whether
the home has gas appliances or not. ibis
was due in a part to a severe winter storm

in 2006 during which more than

300 people were sickened, and eight were
killed by carbon monoxide as families
without electricity turned to alternate
sources of heat and power. Many of these
homes had all electric heating and no f
ossil fuel appliances.

When I bought my first CO alarm in 1990,
I spent about $85 for a Kidde AC/DC
model with a digital display. That same CO
alarm can now be found on Amazon for
about $40. If you are on a budget, there are
CO alarms from First Alert and Kidde for
under $20.
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Most CO Alarms have a life expectancy of three-to-seven years and should be
replaced once they have passed that age. You should check the manufacturer's
instructions for any existing CO alarms to see if they have exceeded their useful
life and need to be replaced. Most CO alarms have a date on them and if the unit
is more than seven years old, / will call it out for replacement.

CO alarms use several types of sensors.
Commonly they are biomimetic, metal
oxide and electrochemical. Biomimetic
sensor technology reproduces CO's effects
on hemoglobin in the blood. In a bio-
mimetic sensor, a gel changes color as it
absorbs CO. A separate sensor detects the
color change and alerts the alarm's proces-
sor to sound the alarm. Metal oxide semi-
conductor sensors use circuits applied to a
silica chip. When CO comes into contact
with the circuitry, it lowers the electrical
resistance. The processor detects the change
and causes the alarm to sound. These
sensors require lots of electricity, so they
generally plug into wall outlets rather than
using batteries. Electrochemical sensors also
use changes in electrical current to detect
CO. But instead of using an integrated
chip, electrochemical sensors use electrodes
immersed in a chemical solution.

The sensor identifies and measures CO gas
concentration in the atmosphere in parts
per million (ppm). In the United States,
sensors for home use are calibrated to detect
CO concentrations according to Under-
writers Laboratories (UL) safety standards.
When the sensor detects dangerous levels of
the gas, it sends an electronic pulse to the
alarm. The higher the concentration, the
faster the alarm will respond. For example,
the alarm will respond to concentrations of
about 70 ppm in as little as an hour but will
respond to concentrations of 400 ppm in as
little as four minutes.

The Consumer Product Safety Commis-
sion (CPSC) and NFPA recommend CO
alarms be located near the sleeping area(s),
where the alarm can wake the occupants if
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they are asleep. Additional alarms should
be installed on each habitable level. When
considering where to place a carbon mon-
oxide alarm, keep in mind that carbon
monoxide is roughly the same weight as

air and will move with the air currents in a
home. For this reason, some manufacturer's
recommend installing the CO alarms above
eye level. However, many models are plugin
alarms, and they will reside at the lower
level. If small children are present, this type
is not the best choice as they will play with
the buttons. When in doubt about where to
mount, follow the manufacturer's installa-
tion recommendations.

Homeowners should not install CO alarms
directly above or beside fuel-burning
appliances, as appliances may emit a small
amount of CO upon start-up. An alarm
should not be placed within 15 feet of
heating or cooking appliances or in or near
very humid areas such as bathrooms. These
locations can cause the sensors to become
contaminated.

Most CO alarms have a life expectancy of
three-to-seven years and should be replaced
once they have passed that age. You should
check the manufacturer's instructions for
any existing CO alarms to see if they have
exceeded their useful life and need to be
replaced. Most CO alarms have a date on
them and if the unit is more than seven
years old, I will call it out for replacement.

As home inspectors, we all should recom-
mend that homeowners install CO alarms
in their houses. If the family with the faulty
furnace had spent the money for a CO
alarm, they could have been alerted to the

issue and avoided spending several days in
the hospital. They eventually did recover.
I am sure that they now have CO alarms
throughout their home. ¢

Rick Bunzel is the principle inspector
with Pacific Crest Inspections and an
ASH! Certified Inspector. He holds

a BA in business marketing and has
chaired the marketing and public
relations committees for a national
home inspection organization. Locally,
he chairs the North Puget Sound
Board of Realtor's Communications
Committee and is a Lieutenant
firefighter/EMT with the Mt. Erie Fire
Department in Anacortes, Wash.
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