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Radon Reduction Methods - A Homeowner’s Guide

The U. S. Environmental Protection Agency (EPA) is studying the effectiveness of various ways to reduce high concentrations of radon in houses. While our work is far from complete, we have gained some information which may be of immediate use to homeowners. 
 
Sub-Slab Suction
How it Works
The lowest floor of most houses, other than those built over crawl spaces, consists of a concrete slab poured over the earth or on top of crushed rock (aggregate). Radon can be drawn from under the slab and vented away from the house.
Installation
Installation of a sub-slab suction system is not an easy “do-it-yourself” job but some installations might be successfully completed by a homeowner with the necessary skills. A do-it-yourself installation might be most logically attempted when it is known that a good layer of aggregate underlies the slab.
Cost
Installation cost for a multiple-pipe, through-the-slab system would be about $900 to $2,500 if completed by a professional. Material costs for a fan, piping, and incidentals would be about $300. Typical operating costs would be roughly $30 per year for electricity and $100 per year for the heating penalty resulting from increased house ventilation.
Reductions
Installation of a sub-slab suction system can reduce indoor radon levels by 80 to 99 percent. In many cases, reductions of 95 to 99+ percent have been achieved when good permeability exists beneath the slab.
Limitations
Sub-slab suction has been one of the most widely used and successful radon reduction techniques. It is most useful with foundations built on good aggregate or on highly permeable soil.
When permeability under the slab is not so good, sub-slab suction will often be applicable. If permeability is less than desirable, more suction pipes might be needed. Positioning of the suction pipe also may become more important.
Sub-slab suction systems require both a fan capable of maintaining at least 0.5 to 1.0 inch pressure and closure of accessible openings in the slab.
Block-Wall Ventilation
How it Works
Draws radon from the spaces within concrete block walls before it can enter the house (“wall suction”) or blows air into block walls so that radon is prevented from entering the walls (“wall pressurization”).
The concrete blocks used to construct many basement walls contain hollow spaces which are connected both horizontally and vertically. Radon from the soil-which enters the wall through joints or tiny pores and cracks-can travel through these connected spaces and enter the basement through similar openings on the interior side or through the openings in the top row of block.
Installation
Requires installation and testing by competent, experiences professionals or highly skilled homeowners.
Cost
The installation of a series of exhaust pipes in an unfinished basement would cost from $1,500 to $2,500. A baseboard collection system in a similar basement would cost about $2,000 or more to install.
Annual operating costs would typically be $30 to $60 for electricity and $200 to $400 for additional heating costs.
Reductions
Very effective (up to 99 percent radon reduction) in houses with good closure and sealing of all major wall openings. In other houses, radon reduction will be significantly less.
Limitations
Applicable only to houses with hollow block basement walls. Block-wall suction may not be successful if you cannot seal the top walls, the space between the walls and any exterior brick veneer, and openings that could be concealed by masonry fireplaces or chimneys. Noticeable cracks and openings should be sealed.
Block walls dividing the interior of a basement sometimes penetrate the floor and touch the underlying soil. Exhaust pipes must be installed in all such walls.









House Pressurization
How it works
Maintains that part of the house which is in contact with the soil at a pressure higher than that of the air in the soil. This prevents soil gas–including radon–from entering the home. The most common application of this method is to blow upstairs air into the basement; however, in some homes, blowing upstairs air into a crawl space may also be applicable.
Installation
Requires installation by competent, experienced contractors or a careful and skilled homeowner.
Cost
Varies depending upon the work required to tighten the basement shell. Installation cost typically would be comparable to a simple wall ventilation system ($1,500-$2500). Operating costs will include the electricity to run the fan (about $30 to $40 per year) and the heating penalty resulting from increased infiltration upstairs caused by the fan (as much as $400 to $500 per year).
Reductions
Initial results from a few basement pressurization applications indicate that radon reductions of 70 to 90 percent are possible.
Limitations
The application of this technique is strictly limited to houses with either basements or heated crawl spaces that are relatively tightly sealed from the living area. Care must be taken to prevent back-drafting of upstairs combustion units. Also, the performance of the system could be completely negated if homeowners open basement doors or windows.
Some homeowners may object to fan noise and vibration if the fan is mounted in the floor of living areas. To overcome that problem, the fan may be mounted on the basement floor and ducted to the living area.
This is one of the least-tested techniques. Structural effects and reliability are not well known.
 

Adapted from https://www.abe.iastate.edu/extension-and-outreach/radon-reduction-methods-a-homeowners-guide/
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