New Standards in Radon System Installation
Shape Residential Safety

Contractors and home builders are adopting updated protocols for radon system installation
as state regulators tighten indoor air quality requirements across the United States. The shift
follows years of data showing that sub-slab depressurization systems, when fitted according
to modern best practices, can reduce indoor radon concentrations to below the Environmental
Protection Agency's action level of four picocuries per liter. The practical effect for
homeowners is a measurable drop in long-term exposure to the second-leading cause of lung
cancer after smoking.

The changes are not driven by any single federal mandate but by a patchwork of state-level
building code revisions. At least a dozen states now require passive radon-resistant features in
new construction, and several have added language that mandates active radon system
installation when post-construction testing shows levels above the threshold. The result is a
growing market for qualified installers who understand both the mechanical side of the work
and the diagnostic testing that verifies performance.

Why Radon System Installation Demands Precision

Radon is a radioactive gas that moves upward through soil and enters buildings through cracks
in foundations, gaps around pipes, and sump pump openings. The gas itself is invisible and
odorless, so the only way to know whether a home has a problem is to test for it. Short-term
charcoal tests and continuous monitors can give a snapshot, but the EPA recommends long-
term testing that tracks levels over ninety days or more. When those results come back high,
the typical remedy is a sub-slab depressurization system.

A properly executed radon system installation involves drilling a hole through the basement

floor or slab, excavating a small pit beneath the concrete, and running a PVC pipe from that pit
up through the roofline. An in-line fan creates negative pressure under the slab, pulling soil gas
containing radon out of the ground and venting it safely above the roof. The fan must be sized
to the square footage of the home and the permeability of the soil. Too small a fan will not
create enough negative pressure. Too large a fan can waste energy and may pull conditioned
air out of the living space.

The sealing of the slab is equally important. Cracks and gaps around the perimeter of the
basement floor must be caulked with polyurethane sealant or a similar material before the
system is started. If the slab is not well sealed, the fan will draw air from inside the house
rather than from the soil, defeating the purpose of the entire radon system installation. This
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interplay between mechanical design and building envelope sealing is what separates a
functional system from one that runs but does nothing useful.

Testing Protocols Before and After Installation

Industry practice now calls for pre-mitigation testing to establish a baseline radon level,
followed by post-mitigation testing no sooner than twenty-four hours after the fan is turned on.
The post-mitigation test should run for at least forty-eight hours, with the house in normal
operating condition. Windows and doors should be closed except for normal entry and exit.
The test results should show a reduction of at least seventy-five percent from the baseline and
an absolute level below the EPA action level.

Some contractors are moving toward continuous radon monitors that provide real-time data
during the first week of operation. These devices can reveal whether the system is cycling
correctly and whether seasonal changes in soil moisture or barometric pressure are affecting
performance. The data can also serve as documentation for home buyers who want assurance
that a mitigation system was installed correctly and is working.

State Code Changes Driving Demand

lllinois, lowa, Pennsylvania, Ohio, and Colorado are among the states that have recently
updated their residential building codes to include explicit radon-resistant construction
requirements. In some jurisdictions the requirement is limited to passive systems - a layer of
gravel beneath the slab, a vapor barrier, and a capped pipe stub that can be activated later. In
other jurisdictions the code now requires an active radon system installation at the time of
construction, with the fan wired and operating before the certificate of occupancy is issued.

The cost difference between a passive stub and a fully active radon system installation is not
large in the context of a new home build. The fan itself is a few hundred dollars, and the wiring
and vent termination add labor. Builders who install active systems upfront avoid the much
higher cost of retrofitting a system after the home is finished, which can involve cutting
through finished basements, running pipe through finished walls, and repairing drywall and
flooring.

Real estate transactions have also begun to factor in radon status. Some lenders now require
radon test results as part of the appraisal process in high-risk counties. A home with a
documented radon system installation that was tested and verified can close faster than one
where the buyer must negotiate mitigation after the inspection. Sellers are increasingly
commissioning pre-listing radon tests and, if levels are high, having a system installed before
the home goes on the market.



Installation Quality and Certification

The National Radon Proficiency Program and the National Radon Safety Board offer
certifications for individuals who perform radon testing and radon system installation. The
certification process includes a written exam covering radon physics, system design, fan
sizing, and building science. It also requires proof of field experience and a commitment to
continuing education. Many states that regulate radon mitigation require that the installer hold
one of these certifications.

Homeowners who hire a certified professional can expect a site assessment that includes a
visual inspection of the foundation, a review of the home's mechanical systems, and a
discussion of the test results. The installer should provide a written scope of work that details
where the pipe will run, where the fan will be mounted, and how the vent termination will be
configured. A warranty of at least one year on parts and labor is typical, with some contractors
offering extended warranties on the fan itself.

One area of growing attention is the placement of the vent termination. The pipe must exit at
least ten feet from any window, door, or fresh-air intake, and the top of the pipe must be at least
twelve inches above the roof surface. If the termination is too close to an openable window, the
radon that is being vented can re-enter the home. Some jurisdictions now require a wind-
diverter cap on the vent to prevent rain from entering the pipe and to reduce the risk of re-entry
under certain wind conditions.

Emerging Technologies in Radon Mitigation

While the basic principles of sub-slab depressurization have not changed in decades, the
equipment has become more sophisticated. Newer fans use electronically commutated
motors that draw less power and can be adjusted to match the pressure requirements of the
specific installation. Some systems now include pressure-sensing switches that turn the fan
off when the sub-slab pressure differential falls below a set threshold, saving electricity when
the soil is dry and the gas is not being actively drawn into the home.

Remote monitoring is also entering the field. A small number of contractors offer systems that
transmit fan status, pressure readings, and indoor radon levels to a cloud dashboard. The
homeowner and the installer can check the system's performance from a smartphone. If the
fan fails or the pressure differential drops, an alert is sent. This kind of monitoring is still rare in
residential radon system installation, but it mirrors trends seen in other areas of residential
mechanical systems and is likely to become more common as the cost of connected sensors
falls.

Considerations for Existing Homes



Retrofitting a radon system in an existing home presents different challenges than installing
one during new construction. The slab may be poured over a crawl space or a dirt floor, making
access for the sub-slab pit difficult. In homes with finished basements, the installer must either
work from below through a crawl space or cut through finished surfaces, which adds to the
cost and complexity. In some cases the best option is a heat recovery ventilator that dilutes
indoor radon levels by bringing in fresh outdoor air and exhausting stale indoor air, though this
approach is generally less effective than sub-slab depressurization and requires ongoing filter
maintenance.

For homes with crawl spaces, a radon system installation may involve laying a vapor barrier
over the dirt floor and running a vent pipe from beneath the barrier to the outside. The fan is
typically mounted in the crawl space or in an attached garage. The same principles apply: the
goal is to create negative pressure beneath the vapor barrier so that soil gas is pulled outside
rather than up into the living space.

The bottom line for anyone involved in home construction, renovation, or real estate is that
radon system installation has moved from a specialty service to a standard expectation in
many markets. Builders who plan for it from the start save their clients money and avoid
delays. Home buyers who see a verified system in a listing can factor that into their offer. And
for the families who live in those homes, the benefit is a silent, invisible reduction in a known
health risk. The industry's movement toward consistent, code-backed installation practices is
one of those rare improvements where the cost is modest and the return - in health, in property
value, and in peace of mind - is substantial.



