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Carbon Dioxide Generation in Spoil

4 FeS2 +  15 O2 + 14 H2O             4 Fe(OH)3 + 8 H2SO4

Pyrite            Oxygen                                                                              Sulfuric acid

H2SO4 +   CaCO3 Ca + SO4 + H2O + CO2
Sulfuric acid          Calcite Carbon dioxide



Soil-Gas Migration Model



Health Concerns

CO2 cloud settles to floor level

(Dry-ice fog) Carbon Dioxide
ÅHeavy(SG: 1.524)

ÅAsphyxiant(Displaces O2)

Oxygen Deficiency
ÅRapid breathing

ÅDizziness

ÅHeadaches

ÅConfusion

ÅBlackout

ÅDeath

Special

concern



Identified CO2 Problems

Southwest Indianaôs Mined Lands

ÅBeginning in 2005

ÅNew homes with basements

ÅOn or near reclaimed mines

ÅSporadic low-O2 symptoms



Sub-slab 

depressurization

ñRadon Approachò 

to Mitigation



Pike Co. Home

Classic CO2 symptoms

ü Pilot lights

ü Loss of 5 cats

ü Many health issues

Fresh air:

O2 21%

CO2 0.03%

Pike Co. Home:
O2 <9%

CO2 >15%

(no sub-slab aggregate)

(Front)

(Rear)



Soil-Gas Flux Distribution

85 Sampling Nodes

ÅCO2 Flux
(Soil temperature)

ÅSoil pH

ÅAir temperature

ÅBarometric pressure

Results:

Fairly even flux 

distribution



Groundwaterôs Role

Three pairs of nested wells
ÅUp gradient pair

ÅHouse pair

ÅDown gradient pair

Lake staff gage

Results:

ÅFive wells are dry.

ÅLake is losing to groundwater.

ÅGroundwater is not a significant 

driver.



On-site Weather Station

Records and transmits (near real-time web)

ÅPrecipitation

ÅTemperature

ÅPressure

ÅRelative humidity

ÅWind speed

ÅWind direction

Results:

Pressure drops and

precipitation

are significant drivers
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In-home Carbon Dioxide Levels

Pressure drops and Precipitation 

March 25   to   April 25, 2009
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Mitigation (Trial 1)      éBlock-wall depressurization

1. Coring block wall

2. Fan installation


