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Introduction: Active Soil Depressurization (ASD) radon mitigation systems are 
sometimes used as an interim measure to reduce building occupant exposure to chemical 
vapors or Volatile Organic Compounds (VOCs) arising from chemical plumes in the soil 
or groundwater under buildings.  In addition to the requirements and precautions for 
installing a radon ASD system, special considerations must be taken into account for 
worker protection and chemicals in the system airstream.  RadonAway and Spruce inline 
fans are not rated as explosion proof but may be used in this application as long as special 
precautions described herein are followed. 

Flammability & Explosion Hazards: It is extremely important to limit the 
concentration of chemicals in the airstream of an Active Soil Depressurization to well 
below the Lower Explosion Limit (LEL) for that gas.  Table 1 in this document shows the 
LEL for various chemical vapors.  The installer MUST make certain that the gas 
concentrations inside the ASD system NEVER exceeds 10% of the LEL values shown in 
Table 1.  Failure to maintain gas concentrations below 10% of LEL could result in a 
fire, explosion and serious personal injury to workers and building occupants.  In any 
situation where the gas concentration should exceed 10% of LEL the electrical power 
should be disconnected from the fan unit.  The installer should seek additional references 
for the LEL of gases not listed in Table 1.  Gasoline vapors and methane gas can be 
dangerously explosive!  Use extreme caution when working in the presence in of these 
gases.  The installer should also be aware that certain petroleum products can produce 
methane gas through an anaerobic microbial process in the soil known as methanogenisis. 
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Worker Personal Protection: Chemicals present in the soil under a structure are likely 
to be much more concentrated than vapors sampled inside the structure.  Care should be 
exercised to properly ventilate the workspace and to use Personal Protection Equipment 
(PPE), such as impermeable gloves and clothing, and possibly a respirator suitable for the 
chemicals workers may contact.  In addition, OSHA mandates special requirements and 
worker training under certain circumstances: 
 
Who is covered by OSHA's HAZWOPER standard? 
 
The Hazardous Waste Operations and Emergency Response Standard (HAZWOPER) 
applies to five distinct groups of employers and their employees. This includes any 
employees who are exposed or potentially exposed to hazardous substances -- including 
hazardous waste -- and who are engaged in one of the following operations as specified 
by 1910.120(a)(1)(i-v) and 1926.65(a)(1)(i-v): 

  
• clean-up operations -- required by a governmental body, whether federal, state, 

local, or other involving hazardous substances -- that are conducted at 
uncontrolled hazardous waste sites;  

 
• corrective actions involving clean-up operations at sites covered by the Resource 

Conservation and Recovery Act of 1976 (RCRA) as amended (42 U.S.C. 6901 et 
seq.);  

 
• voluntary clean-up operations at sites recognized by federal, state, local, or other 

governmental body as uncontrolled hazardous waste sites;  
 
• operations involving hazardous wastes that are conducted at treatment, storage, 

and disposal facilities regulated by Title 40 Code of Federal Regulations Parts 
264 and 265 pursuant to RCRA, or by agencies under agreement with U.S. 
Environmental Protection Agency to implement RCRA regulations; and 

 
• emergency response operations for releases of, or substantial threats of releases 

of, hazardous substances regardless of the location of the hazard.  
 
Permits: Certain jurisdictions may require a discharge permit for venting chemicals into 
the atmosphere.  Check with your state environmental protection agency. 
 
Testing: Post mitigation testing for chemical concentrations is required to confirm proper 
operation of the ASD system in reducing vapor intrusion.  Testing VOCs in the effluent 
stream of the ASD stream is recommended to ensure concentrations below 10% of LEL. 
 
Maintenance: Recommended annual maintenance of the ASD system includes visual 
inspection of the fan and fan electrical system, as well as, confirmatory VOC testing. 
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TABLE 1: Flammable / Combustible / Explosive Gases and Vapors  
A reference for Lower Explosion Limits (LEL) for certain common chemicals 

 

 

A reference chart of 
Lower Explosion 
Limits (LEL)Gases 
and Vapors 

LEL in  
% by 

volume 
of air 

NFPA 
Class 

Flash point 

Acetaldehyde 4.0 IA -39°C 

Acetic acid (glacial) 4 II 39°C to 
43°C 

Acetic anhydride   II 54°C 

Acetone 2.6 - 3 IB -17°C 

Acetonitrile   IB 2°C 

Acetyl chloride 7.3 IB 5°C 

Acetylene 2.5 IA -18°C 

Acrolein 2.8 IB -26°C 

Acrylonitrile 3.0 IB 0°C 

Allyl chloride 2.9 IB -32 °C 

Ammonia 15 IIIB 11°C 

Arsine 4.5 - 5.1 IA Flammable 
gas 

Benzene 1.2 IB -11°C 

1,3-Butadiene 2.0 IA -85°C 

Butane, n-Butane 1.6 IA -60°C 

n-Butyl acetate, Butyl 
acetate 

1 - 1.7 IB 24°C 

Butyl alcohol, Butanol 1 IC 29°C 

n-Butanol 1.4 IC 35°C 

n-Butyl chloride, 1-
chlorobutane 

1.8 IB -6°C 

n-Butyl mercaptan 1.4 IB 2°C 

Butyl methyl ketone, 
2-Hexanone 

1 IC 25°C 

Butylene, 1-Butylene, 
1-Butene 

1.98 IA -80°C 

Carbon disulfide 1.0 IB -30°C 

Carbon Monoxide 12 IA -191°C 
Flammable 
gas 

Chlorine monoxide   IA Flammable 
gas 

1-Chloro-1,1-
difluoroethane 

6.2 IA -65°C 
Flammable 
Gas 

Cyanogen 6.0 - 6.6 IA Flammable 
gas 

Cyclobutane 1.8 IA -63.9°C[11] 

Cyclohexane 1.3 IB -18°C - -
20°C 

Cyclohexanol 1 IIIA 68°C 

A reference chart of 
Lower Explosion 
Limits (LEL)Gases 
and Vapors 

LEL in  
% by 

volume 
of air 

NFPA 
Class 

Flash point 

Cyclohexanone 1 - 1.1 II 43.9 - 44°C 

Cyclopentane 1.5 - 2 IB - 37 to -
38.9°C 

Cyclopropane 2.4 IA -94.4°C 

Decane 0.8 II 46.1°C 

Diborane 0.8 IA -90°C 
Flammable 
gas 

o-Dichlorobenzene, 
1,2-Dichlorobenzene 

2 IIIA 65°C 

1,1-Dichloroethane 6 IB 14°C 

1,2-Dichloroethane 6 IB 13°C 

1,1-Dichloroethene 6.5 IA -10°C 
Flammable 
gas 

Dichlorofluoromethane     Non 
flammable, -
36.1°C 

Dichloromethane, 
Methylene chloride 

16   Non 
flammable 

Dichlorosilane 4 - 4.7 IA -28 °C 

Diesel fuel 0.6 IIIA >62°C 
(143°F) 

Diethanolamine 2 IB 169°C 

Diethylamine 1.8 IB -23°C to -
26°C 

Diethyl disulfide 1.2 II 38.9°C 

Diethyl ether 1.9 - 2 IA -45°C 

Diethyl sulfide   IB -10°C 

1,1-Difluoroethane 3.7 IA -81.1°C 

1,1-Difluoroethylene 5.5   -126.1°C 

Diisobutyl ketone 1   49°C 

Diisopropyl ether 1 IB -28°C 

Dimethylamine 2.8 IA Flammable 
gas 

1,1-Dimethyl 
hydrazine 

  IB   

Dimethyl sulfide   IA -49°C 

Dimethyl sulfoxide 2.6 - 3 IIIB 88 - 95°C 

1,4-Dioxane 2 IB 12°C 

Epichlorohydrin 4   31°C 

Ethane 3 IA Flammable 
gas -135 °C 
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A reference chart of 
Lower Explosion 
Limits (LEL)Gases 
and Vapors 

LEL in  
% by 

volume 
of air 

NFPA 
Class 

Flash point 

Ethanol, Ethyl Alcohol 3 - 3.3 IB 12.8°C 
(55°F) 

2-Ethoxyethanol 3   43°C 

2-Ethoxyethyl acetate 2   56°C 

Ethyl acetate 2 IA -4°C 

Ethylamine 3.5 IA -17 °C 

Ethylbenzene 1.0   15-20 °C 

Ethylene 2.7 IA   

Ethylene glycol 3   111°C 

Ethylene oxide 3 IA −20 °C 

Ethyl Chloride 3.8 IA −50°C 

Ethyl Mercaptan   IA   

Fuel oil No.1 0.7     

Furan 2 IA -36°C 

Gasoline (100 Octane) 1.4 IB < −40°C 
(−40°F) 

Glycerol 3   199°C 

Heptane, n-Heptane 1.05   -4°C 

Hexane, n-Hexane 1.1   -22°C 

Hydrogen, 
dihydrogen, molecular 
H with two protons 
together 

4 IA Flammable 
gas 

Hydrogen sulfide 4.3 IA Flammable 
gas 

Isobutane 1.8 IA Flammable 
gas 

Isobutyl alcohol 2   28°C 

Isophorone 1   84°C 

Isopropyl alcohol, 
Isopropanol 

2 IB 12°C 

Isopropyl chloride   IA   

Kerosene Jet A-1 0.6 - 0.7 II >38°C 
(100°F) as 
jet fuel 

Lithium Hydride   IA   

2-Mercaptoethanol   IIIA   

Methane (Natural 
Gas) 

4.4 - 5 IA Flammable 
gas 

Methyl acetate 3   -10°C 

Methyl Alcohol, 
Methanol 

6 - 6.7 IB 11°C 

Methylamine   IA 8°C 

Methyl Chloride 10.7 IA -46 °C 

Methyl ether   IA −41 °C 

Methyl ethyl ether   IA   

Methyl ethyl ketone 1.8 IB -6°C 

Methyl formate   IA   

A reference chart of 
Lower Explosion 
Limits (LEL)Gases 
and Vapors 

LEL in  
% by 

volume 
of air 

NFPA 
Class 

Flash point 

Methyl mercaptan 3.9 IA -53°C 

Methyl-t-Butyl Ether 
(MTBE) 

1.6 IB -10°C 

Morpholine 1.8 IC 31 - 37.7°C 

Naphthalene 0.9 IIIA 79 - 87 °C 

Neohexane 1.19   −29 °C 

Nickel tetracarbonyl 2   4 °C 

Nitrobenzene 2 IIIA 88°C 

Nitromethane 7.3   35°C 

Octane 1   13°C 

iso-Octane 0.79     

Pentane 1.5 IA -40 to -49°C 

n-Pentane 1.4 IA   

iso-Pentane 1.32 IA   

Perchloroethylene 
(PERC) 

13  none 

Phosphine   IA   

Propane 2.1 IA Flammable 
gas 

Propyl acetate 2   13°C 

Propylene 2.0 IA -108°C 

Propylene Oxide 2.3 IA   

Pyridine 2   20 

Silane 1.5 IA   

Styrene 1.1 IB 31 - 32.2°C 

Tetrachloroethene 
(PCE) 

  none 

Tetrafluoroethylene   IA   

Tetrahydrofuran 2 IB -14°C 

Toluene 1.2 -1.27 IB 4.4°C 

Trichloroethene (TCE) 6  none 

Triethylborane     -20°C 

Trimethylamine   IA Flammable 
gas 

Trinitrobenzene   IA   

Turpentine 0.8 IC 35°C 

Vegetable oil   IIIB 327°C  

Vinyl acetate 2.6   −8 °C 

Vinyl chloride 3.6     

Xylenes 0.9 - 1.0 IC 27 - 32°C 

m-Xylene 1.1 IC 25°C 

o-Xylene   IC 17 °C 

p-Xylene 1.0 IC 27.2°C 
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