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Carbon Dioxide

e On February 26, 2016 at 9:45 AM a gas
company in Warwick County Indiana received
a call from a customer regarding an issue with
all of the gas fired appliances in their home.

e There was no heat, no hot water, and the
range would not light.



Carbon Dioxide

 What the gas company personnel and local
responders were soon to find out is that the
occupants of the home were very lucky to be
alive.



Historical Information

 Warrick County Indiana is one of the largest
strip mining areas in the State of Indiana.

e Thousands of acres were disturbed over the
last 80 years in the process of removing the
coal.

 The State of Indiana put in place a program to
reclaim and repurpose much of this land.
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Historical Information

e This particular home was built recently on a
ten acre plot in one of the reclaimed mining
areas.

e The home was situated on the highest point
on the property.

 The occupants of the home are in their mid
50s and recently downsized after their
children had moved on.
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Physical Properties of CO2

Carbon Dioxide is an odorless, colorless gas
that is common in our environment.

It has many uses from the propellant in a fire
extinguisher to the carbonation in soda and
beer.

The density of CO2 is twice that of air, 1.977.

Unlike Carbon Monoxide that is toxic in small
guantities, Carbon Dioxide is not toxic but is,
however, a simple asphyxiant.



Carbon Dioxide Production

e Carbon Dioxide is a by-product of combustion
and decomposition.

e |t can be found in any area where
decomposition of biodegradable matter is
taking place, landfills, swamps, coastal areas,
sewers, etc.



Carbon dioxide Production

 Decomposition gas from a landfill is
approximately:
— 60% CO2
— 40% Methane
— Varying amounts of H2S



The Incident

* Prior to the customer calling about the
inoperable appliances, there had been
significant rainfall, including .99 inches that
fell the night before.

* When the first responder from the gas
company arrived, he immediately noticed that
his gas detector was not working properly and
that he felt light headed with a slight
headache.



The Incident

e Quick thinking on his part, he told the
occupant to evacuate while he vented the
residence.

e Local first responders were called at this time
to assist over concerns for the occupant.

 Subsequent remote testing after ventilation of
the home, found only 12.7% oxygen in the
basement.



Prior to the Incident

e Home owner mentioned that they often had
to relight the pilot light on the water heater in

the garage, five or six times a week.
 On the day of the incident, the husband went

to the garage to start his vehicle, a brand new
Toyota pickup truck, and it wouldn’t start.

* Not until after he opened the garage door, did
the vehicle start.



Prior to the Incident

o After testing determined that the cause of the
incident was CO2 generated by decomposition
of biodegradable fill material, members of the
local fire company told the gas company
personnel that they had four previous calls
involving reduced oxygen levels in other
homes in the same area.



Prior to the Incident

* |n one of the incidents, it was related to them
that a 64 year old woman had passed away in
her sleep. Two weeks after her passing, her
husband call 911 to complain about nausea,
dizziness, and shortness of breath. Reduced
oxygen levels in the home were again the

cause.



Prior to the Incident

e The County Coroner had determined she had
died of natural causes. Now they aren’t too
sure of that finding.



Remediation

 The house was built with a radon gas removal
system that was not active, no blower. A
blower was installed and activated.

e However, concerns that this would put a
negative pressure on the house, an HVAC
contractor also installed an ERV (energy
recovery ventilator) to supply make up air.



Remediation

 The gas company personal also
recommended, and the home owner agreed,

that they install a CO2/02 monitor in the
basement.
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Post Incident Considerations

* Should we be concerned that this may happen
in this area? Definitely.

e This is the third incident involving CO2 that |
am aware of, an operator in New Jersey had
two similar incidents involving their workers,
both after a heavy rain fall and flooding, both
while entering a basement to check the status
of appliances.



Summary

e Carbon Dioxide is naturally occurring in the
subsurface environment from decomposition.

e This can be from a landfill, swamp/coastal
area, or, as in this incident, reclaimed real
estate where a significant amount of fill
material has been imported.

* In each incident it appears that significant rain
fall precipitated the displacement of the
Oxygen by the Carbon Dioxide in the ground.



Conclusions

Carbon Dioxide is twice the weight of air.

A Combustible Gas Detector may not read
accurately, if at all, in a reduced oxygen
environment.

If Carbon Dioxide is suspected, the simplest
test is to check the Oxygen levels.

If CO2 is suspected, consider the location,
environment and weather conditions.



Thank You

Questions?



