A plastic membrane with
leaky seams is useless in an
area with a high water table

by Patty McDaniel with Scott Gaston

I ‘m abuilder and remodeler along the coast of Delaware. When
we're not building right on the beach, where we use piling
foundations, local practice is to build shallow crawlspace foun-
dations. The bottom of the footing is typically 24 inches below
grade, and the foundation walls might be three to five blocks tall.
The dirtinside the walls is typically roughly leveled and covered
with loose-laid 6-mil poly. The walls have vents, but there is usu-
ally no perimeter drain.

Because the excavated dirt floor is below the surrounding
grade and we're in an area where the water table is relatively
high, wet crawlspaces are the rule.

So it was no surprise that the 1,200-square-foot crawlspace of
the home I purchased in the late '90s was consistently damp —
and occasionally wet — in spite of the 6-mil poly. I knew that all

that moisture wasn’t improving the long-term durability of the

house and decided to do something about it. By that time, there

was a growing consensus among building scientists that sealing
up crawlspaces in moist climates was preferable to ventilating
them, and I was convinced.

After some research I decided to replace the 6-mil poly with
a CleanSpace liner — a sturdy white 20-mil reinforced poly-
ethylene that is installed so that it extends up the walls of the
crawlspace. I had the liner installed, along with a sump pump,
by a local Basement Systems franchise, at a cost of $5,800. The
installers cut and fit the liner around 20 block piers and taped all
the joints and seams. On completion, the job looked good and I

assumed I would benefit from lower moisture levels.

What’s With the Frogs?
I don’t actually venture into the crawlspace too often. But a cou-
ple of years ago, while installing a new dryer vent pipe, I discov-
ered a puddle on top of the liner. Closer inspection revealed that
water was entering at the taped seams, then flowing and pool-
ing at low points (see Figure 1, page 2). The ground below the
liner was saturated enough that the liner was actually floating in
some areas. I took the thriving frog population as evidence that I
had a chronic problem on my hands.

My first step was to do what I could to improve the overall

site drainage. The site is very flat in the back, but the yard sits
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about 4 feet above the street in the front, with a drainage swale
between the house and the street. So I trenched and installed
drainpipes from the front downspouts to daylight in the drain-
age swale in front, and in back added drain pipes that terminate
in pop-up emitters. These lie flush with the ground so you can
mow over them; the flow of the water opens them, and then they
close when the pressure subsides. Predictably enough, the day-
light drains in front are more effective. The cost of these drain-
age measures was $1,250.

Next, a bit of shoveling in the planting beds revealed what the
mulch was camouflaging: The soil at the foundation wall was
lower than the surrounding grade, allowing rainwater to pool
around the perimeter of the house. The fix was to remove the

mulch and add topsoil to correct the grade — at a cost of $525.

Liner Still Leaking

These improvements made a big difference but didn’t completely
eliminate the water leaking through the crawlspace liner. When I
contacted the installers, they said that the warranty covered the
entrance of water vapor, notliquid water. Theyrecommended that
I add a perimeter drain on the inside of the crawlspace, directed
to the existing sump pump (at an estimated cost of $3,200), and
offered to retape the liner (for $500). If I took both steps, they
would then guarantee the liner against water leaks. (In fairness,
another franchisee offered to retape the seams for free).

But by this point I had lost faith in tape as a suitable method
for seaming polyethylene in the presence of both water and dirt.
So I contacted the building scientists at Advanced Energy in
Raleigh, N.C., who have extensive experience with conditioned
crawlspaces (see “Building a Sealed Crawlspace,” 10/03). They
suggested that I use duct mastic to seal the seams, specifically
a fiber-reinforced product called RCD #6 (rcdmastics.com).
Described by the manufacturer as a “fibrous adhesive sealant,”
RCD #6 is a high-tech mud typically used to seal joints in duct-
work, but it can also be used for joints in insulation boards and
vapor retarders.

Being naturally dubious, I first bought a one-gallon container,

along with some self-adhering fiberglass mesh tape made for

Figure 1. In spite
of being taped,
many of the joints
in the CleanSpace
liner were leaking
liquid water, as
evidenced by the
dirt stains left
behind.
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Figure 2. Fiberglass mesh tape (top) followed by a thick
coating of duct mastic created rugged, waterproof
seams. The self-sticking mesh tape held the overlapping
plastic sheets in place as the mastic set up.
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Sealing a Crawlspace Liner

drywall joints. Armed with a few inexpensive
paint brushes, I squirmed into the crawlspace to
do a test. I patched about 10 feet of seam, as well
as the cuts around a couple of block piers, then
retreated to observe the results. After watching
for several of the rainiest months on record, I was
convinced: The test area held tight, so I got serious
about finishing the project and recruited a friend

— local builder Scott Gaston — to help out.

Working Down Under

If you've never used duct mastic, one of the first
things you'll learn is that it’s messy. It’s slightly
less viscous than drywall compound and usually
manages to get on everything. Although it took a while, Scott and
I eventually mastered the clean-hand/dirty-hand technique, in
which one hand is used to apply the mastic, while the other is
kept clean (Figure 2, page 2). Gloves are a must. We used plastic
disposable ones, putting on several at a time so that a quick peel
would restore a dirty hand to clean. We kept scissors and a utility
knife handy, as well as a supply of rags for drying and cleaning the
liner, and used a dishpan as a drag-along tool container.

We started in one corner of the crawlspace and worked our
way back toward the crawlspace entrance, sealing every seam
and all the joints around every pier (Figure 3).

In some places the tape was still partially adhered, in others it
came away easily. We cut away the loose tape and left it in place
where it was relatively snug. Where water had entered through
the seams, dirt was leftbehind, so it was easy for us to identify vul-
nerable areas. But creating a good, tight overlap over an uneven
dirt floor can be a challenge — especially if you're lying on the
material you're trying to align. The pieces tend to wrinkle, but the
wrinkles at the laps don't politely align. We found that we could
use the sticky drywall mesh tape to hold the sheets together while
the mastic setup.

We applied a line of mastic about 3 inches wide and V8 inch
thick, making sure we completely covered the mesh tape. We
worked the piers together, with a person on each side, to make
sure we sealed every joint.

In all, we used five gallons of duct mastic (at about $17 per gal-
lon) and two rolls of fiberglass seam tape. The job took us about
16 hours.

The Results
Oncelrealized I had a serious water problem, I began measuring
relative humidity in the crawlspace. During the time when water

was on top of the liner, the RH was 70 percent. After I vacuumed

Figure 3. After remov-
ing any loose tape
(left), the authors
applied mesh tape and
mastic to every lap and
cut around the piers
(below). To make sure
they sealed every joint,
they worked the piers
as a team, positioning
themselves on each
side; this also reduced
unnecessary movement
on the membrane as
the mastic set up.

and mopped out the water, the RH dropped to 55 percent within

afew hours.

Next, before making the repairs, I sealed off the vents and
began constantly running a dehumidifier in the crawlspace,
which further lowered the RH to 45 percent during the winter.
After we made the repairs, the RH stabilized at around 53 per-
cent at 64°F without the dehumidifier; with the dehumidifier it
drops to 33 percent. The other thing I've observed is that before
the repairs, the humidity level in the house would rise with the
crawlspace humidity. That’s no longer the case; now, the house
humidity levels tend to follow the outdoor weather conditions.

I've removed the original fiberglass batt insulation from the
floor joists and plan to spray-foam the perimeter walls and band

joists in the near future, at a cost of $2,175.

Patty McDaniel is president of Boardwalk Builders in Rehoboth
Beach, Del. Scott Gaston rebuilds boats and houses in Lewes, Del.
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