
Basement Radon Prevention: A Homeowner's
Guide to Safer Air
If you live in York County and have a basement, you've probably heard about radon. It's not
something you can see or smell, but it's a real concern for anyone spending time below grade.
Over the years, I've worked with dozens of homeowners who thought their basement was just a
storage space, only to discover that the air down there was the most dangerous part of the
house. The good news is that basement radon prevention is not a mystery. It's a practical, well-
understood process that starts with understanding what you're dealing with.

Why Basements Are the Front Line
Radon comes from the natural decay of uranium in soil and rock. It moves up through the
ground and enters homes through cracks, gaps, and porous concrete. Because basements are
below ground, they have the most contact with the soil. That makes them the primary entry
point for radon. A typical basement floor is a concrete slab poured directly on gravel or dirt, and
over time, that slab develops hairline fractures. Even a tiny gap around a plumbing pipe can let
radon seep through. That's why any serious conversation about indoor air quality has to start
with the basement.



Testing Comes First
Before you can fix a radon problem, you need to know if you have one. The EPA recommends
testing every home, and in York County, the geology is such that elevated radon levels are
common. A simple radon detector, placed in the lowest lived-in level, will give you a baseline
reading. You can buy a short-term test kit at a hardware store, or you can order a long-term
radon test that stays in place for three months to a year. I've seen many people skip this step
and jump straight to sealing cracks, but that approach often misses the bigger picture. Testing
tells you whether the radon levels are above the EPA action level of 4 picocuries per liter. If they
are, you need a real mitigation plan.

Sealing Cracks Is Not Enough
A lot of homeowners assume that caulking every visible crack in the basement floor will solve
the problem. They spend a weekend with a tube of polyurethane sealant and feel proud of their
work. And then they retest, and the radon levels are still high. That's because sealing cracks is
a good first step, but it's not a complete solution. Radon can also enter through the walls,
around sump pumps, and through the hollow cores of concrete blocks. The real issue is the
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pressure difference between the soil under your house and the air inside your basement. Even
a perfectly sealed slab can still let radon through if the soil pressure is higher. That's where soil
suction comes in.
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How Sub-Slab Depressurization Works
The most effective method for basement radon prevention is sub-slab depressurization. It
sounds technical, but the principle is straightforward. A radon sump is created by excavating a
small hole in the basement floor, usually under the concrete slab. A radon vent pipe is inserted
into that sump, and a radon fan is installed to create suction. The fan pulls radon-laden air from
under the slab and vents it safely outside, above the roofline. This creates a low-pressure zone
beneath the house, so the radon never has a chance to enter the living space. I've seen this
system reduce radon levels from over 20 pCi/L to well below 2 pCi/L in a matter of hours.

There are two main types of these systems. A passive radon system relies on natural air
pressure and thermal buoyancy to move the radon out. It has no fan, so it's quieter and uses no
electricity. But in many homes, especially those with tight soil or complicated foundations, a
passive radon system doesn't create enough suction. That's when you need an active radon
system. An active radon system uses a dedicated radon fan to actively pull the gas out from
under the slab. It's more reliable, and it's the standard for homes with moderate to high radon
levels. The fan runs continuously, and the only maintenance is an occasional check to make
sure it's still working.

Radon System Installation in Practice
Installing a radon system is not a weekend DIY project for most people. It involves cutting
concrete, running pipe through walls or up the side of the house, and wiring an electrical outlet
for the fan. In York County, where many homes were built before radon-resistant construction
was common, the work often requires careful planning. The radon vent pipe has to exit above
the roofline so the gas disperses safely. The fan needs to be located where it won't freeze or
get blocked by snow. And the system has to be sealed airtight to the slab, or you lose the
suction. I've seen systems that were installed poorly, with gaps around the pipe where the
radon just came right back in. That's why radon system installation is best left to someone who
does it every day.

After the System Is In
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Once the system is running, the next step is a follow-up radon test. This confirms that the
radon levels have dropped to an acceptable range. The EPA recommends waiting at least 24
hours after the system is turned on, then running a test for at least 48 hours. In my experience,
the follow-up radon test is the moment of truth. I've seen homeowners go from anxious to
relieved in the space of a few days. The numbers don't lie. If the system is working, the radon
levels will be low, often below 2 pCi/L. If they're not, you know something needs adjustment,
like a bigger fan or a better seal on the sump.
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New Construction: Build It Right the First Time
If you're building a new home, you have a golden opportunity. Radon-resistant construction
techniques are inexpensive when added during the build. A layer of gravel under the slab, a
vapor barrier, a sealed sump, and a stub of pipe that can later be connected to a fan. That's all
it takes to create a passive radon system that can be activated if needed later. Many builders in
York County now include these features as standard, but it's worth confirming with your
contractor. A few hundred dollars in the foundation stage can save thousands later in
retrofitting a radon mitigation system.

Permanent Monitoring: The Next Level
For homeowners who want ongoing peace of mind, there are electronic devices for permanent
radon monitoring. These plug into a wall outlet and give you a continuous readout of radon
levels. Some connect to your phone and send alerts if the levels spike. They're not a
replacement for professional radon testing, but they're a great way to see how your system is
performing over time. I've recommended them to people who travel a lot or who have young
children spending time in the basement. The cost has come down a lot in recent years, and the
data they provide is reassuring.

A Few Practical Tips
If you're thinking about basement radon prevention, here are a few things I've learned from
talking to homeowners and installers in the area:
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Test your home every two years, even after mitigation. Radon levels can change with
the seasons and with shifts in the soil.



If you have a sump pump, make sure the sump cover is sealed. That's a common
hidden entry point for radon.

Don't block the radon vent pipe with a ladder or storage. It needs clear airflow to work.

Listen to the radon fan. If it starts making a humming or vibrating noise, it may need
replacement.

The Bottom Line
Radon is a serious health risk, but it's also one of the most fixable problems in a home. The
science is well established. The methods are proven. And the cost of radon mitigation is small
compared to the peace of mind it brings. Whether you're dealing with an existing home or
planning a new build, basement radon prevention is an investment in your family's health. Test
your home, talk to a professional, and get a system in place. The air in your basement should
be as clean as the air anywhere else in your house. With the right approach, it can be.


