How a Radon Pipe in Basement Systems Can Help
Reduce Indoor Gas Levels

New testing data from residential radon mitigation projects shows that a properly installed
radon pipe in basement setups can cut indoor radon concentrations by up to 90 percent, a
figure that has drawn fresh attention from home inspectors and public health officials. The
finding comes as more homeowners request post-mitigation testing to verify system
performance, and as state health departments update their guidance on long-term exposure
thresholds.

Radon is a naturally occurring radioactive gas that enters buildings through cracks in
foundations, sump pumps, and floor drains. According to the Environmental Protection Agency,
radon exposure is the second leading cause of lung cancer in the United States, responsible for
an estimated 21,000 deaths annually. The gas is odorless, colorless, and tasteless, which
makes detection without specialized equipment impossible. Mitigation systems therefore rely
on mechanical ventilation and sub-slab depressurization to redirect the gas safely outdoors.

Why the Basement Matters Most

The basement is typically the point of highest radon entry because it sits directly on or near the
soil. A slab-on-grade foundation or a basement with exposed dirt floors allows the gas to
migrate upward through small openings. In houses with crawl spaces, the same principle
applies, though the entry points may be less concentrated. A radon pipe in basement systems

is designed to create negative pressure beneath the concrete slab, pulling soil gases into a
vent pipe that runs up through the roof. The fan maintains constant suction, preventing the gas
from entering the living space.

Field studies from the past three years indicate that the effectiveness of these systems
depends heavily on pipe placement and fan sizing. A radon pipe in basement that is too short
or too narrow can reduce suction and allow gas to bypass the pipe entirely. Inspectors trained
in radon measurement use continuous monitors and short-term charcoal canisters to verify
that post-mitigation levels stay below the EPA action guideline of 4 picocuries per liter of air.
Systems that fail to meet that threshold are often adjusted by extending the pipe or upgrading
the fan.

Common Installation Approaches

Most residential mitigation follows one of three methods. The first involves drilling a four-inch
hole through the basement floor, inserting a length of three- or four-inch PVC pipe, and sealing
the gap around the pipe with hydraulic cement. The pipe runs vertically to the ceiling, then turns
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horizontally to exit through the sidewall or roof. The second method uses a sub-slab suction
point placed near the sump pump or a floor drain, with the pipe routed through an unfinished
utility room. The third, less common approach uses a vent pipe installed during new
construction, with the pipe embedded in the gravel layer before the concrete is poured.

Each approach requires a working fan rated for continuous operation. The fan is mounted on
the vertical section of the pipe, either in the basement or in the attic, and must be accessible
for maintenance. Some installers prefer mounting the fan on the exterior of the house to
reduce noise and simplify servicing. In cold climates, the portion of the pipe that passes
through unconditioned attic space must be insulated to prevent condensation from freezing
and blocking the airflow.

Key Components of a Typical System

e Sub-slab suction point: a hole in the basement floor where the pipe connects to the
gravel layer beneath the slab.

e Vertical vent pipe: runs from the suction point up through the house to the roof, often
three or four inches in diameter.

¢ In-line fan: creates continuous negative pressure under the slab, drawing radon-laden
soil gas into the pipe.

e Manometer: a U-tube gauge that shows whether the fan is operating and whether the
pipe is under sufficient negative pressure.

* Roof exit: the pipe terminates above the roofline so that discharged gas disperses
away from windows and air intakes.

Testing and Verification Requirements

After a radon pipe in basement system is installed, the standard protocol calls for a 48-hour
closed-house test. Windows and doors must remain shut, and the system must be running
continuously. The test is usually conducted with a continuous radon monitor that records
hourly readings. If the average result exceeds 4 picocuries per liter, the installer should recheck
the pipe seals, fan performance, and suction-point placement. In some cases, adding a second
suction point or increasing the pipe diameter solves the problem.

Health departments in states with high average radon levels - such as lowa, Pennsylvania, and
Colorado - have begun requiring post-mitigation testing as a condition of real estate
transactions. Lenders and home warranty companies are also taking notice. A growing number
of home inspection contracts now include a radon test as a standard line item, and some
insurers offer discounts on homeowners policies for properties with documented low radon
levels.



Cost and Return on Investment

The typical cost of installing a radon mitigation system ranges from roughly $800 to $2,500,
depending on the complexity of the pipe routing and the type of fan used. Most of that expense
goes toward materials and labor for the pipe work, not the testing equipment. Homeowners
who sell their property after mitigation often recover the full cost through a higher sale price, as
radon disclosure laws in many states require sellers to report test results and any mitigation
done.

Ongoing costs are limited to the electricity needed to run the fan, which is comparable to a
small light bulb, and periodic replacement of the fan motor every five to ten years. The
manometer should be checked monthly to confirm the system is under negative pressure. If
the gauge shows zero, the fan may have failed or the pipe may be blocked, and a professional
should inspect the system.

New Construction and Pre-Emptive Installation

Builders in radon-prone areas are increasingly installing a passive radon pipe in basement
during the foundation phase. The pipe is placed in the gravel layer before the concrete slab is
poured and capped for future use. If a later test shows elevated radon levels, the builder can
simply install a fan on the existing pipe rather than drilling through the slab. This approach
costs very little during construction and saves significant time and money if mitigation
becomes necessary down the line.

Some local building codes now require a passive radon pipe in basement for all new homes,
even in areas with moderate predicted radon potential. The reasoning is straightforward: the
pipe costs less than $200 at the time of construction, while retrofitting a system in an existing
finished basement can cost several times that amount and involves cutting through flooring
and drywall. Homeowners who buy a house with a pre-installed pipe can have a fan added in a
matter of hours.

What Homeowners Should Look For

When evaluating an existing mitigation system or planning a new installation, the most
important factor is the visible condition of the pipe and the fan. The pipe should be rigid,
without sagging or loose joints. The fan should run continuously and be mounted securely. The
manometer should show a stable negative reading. If the pipe passes through an unfinished
basement, it should be labeled so that future homeowners know what it is and do not remove
or cut it. A radon pipe in basement that has been cut or disconnected is worse than no pipe at
all, because it can create a direct pathway for soil gas to enter the house.



Homeowners who suspect they have a radon problem should start with a short-term test kit,
available from most hardware stores and online retailers. If the test result comes back above 4
picocuries per liter, they should hire a certified radon mitigation contractor to design and install
a system. The contractor should provide a written scope of work, a post-installation test, and a
warranty on parts and labor. Following those steps can bring indoor radon levels down to the
range of 0.5 to 2 picocuries per liter, which is well below the action threshold and comparable
to outdoor ambient levels.



