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MOISTURE MITIGATION 
Proper moisture control is critical to the successful performance of architectural coatings. Excess 
moisture within a substrate can lead to adhesion failure, blistering, peeling, staining, efflorescence, 
mold growth, and premature coating breakdown. Moisture-related failures are among the most common 
causes of coating performance issues and are typically jobsite-related rather than product-related. For 
this reason, verifying that substrates are dry and within acceptable moisture limits prior to coating 
application is an essential part of surface preparation. 
 
Moisture can be present in building materials for several reasons, including recent construction, 
cleaning, rainfall exposure, ground moisture migration, plumbing leaks, condensation, or high interior 
humidity. Coatings are designed to perform over sound, dry substrates. When moisture vapor moves 
through or becomes trapped beneath a coating film, it can create hydrostatic pressure or osmotic 
blistering that disrupts adhesion. Even breathable water-based coatings have limits to how much 
moisture vapor they can tolerate without performance impact. 
 
Acceptable Moisture Levels 
Moisture levels play a critical role in coating performance, and acceptable thresholds vary significantly 
by substrate. Excess moisture can lead to adhesion failure, surface defects, and long-term durability 
issues, so verifying that each material is within an appropriate range before painting is essential. The 
following guidelines outline typical moisture limits for wood, concrete and masonry, and gypsum board, 
along with considerations that influence how each substrate should be evaluated. 
 
For wood, a common industry guideline is a maximum moisture content of 15% for interior applications 
and 12% or lower for exterior applications where optimal performance is required. Moisture above 
these levels increases the risk of dimensional movement, warping, splitting, and coating adhesion 
failure. Wood should be tested in multiple representative areas, particularly near end grain and 
locations prone to wetting. 
 
For concrete and masonry, moisture is evaluated differently because moisture movement is influenced 
by slab thickness, cure history, environmental conditions, and vapor drive. For vertical concrete and 
masonry surfaces, a commonly referenced guideline is a maximum moisture content of 12% when 
measured with an electronic moisture meter. For floor coating applications, acceptable thresholds are 
often lower; surface moisture readings of approximately 4–5% or less are commonly used as a 
benchmark, depending on the coating system. For critical flooring and high-performance systems, 
internal concrete moisture (RH) testing is often specified, with typical limits around 75%–85% RH, 
depending on the system. While new concrete is typically allowed at least 30 days to cure before 
coating, moisture testing is still recommended to confirm the slab’s readiness regardless of age. 
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For gypsum board (drywall), the substrate should be fully dry prior to coating, typically at or below 1% 
surface moisture content when measured with a non-destructive meter, and free of visible dampness or 
staining. Elevated moisture can weaken the surface and increase the risk of mold growth beneath the 
coating film. 
 
Moisture Testing Methods 
To evaluate substrate moisture conditions, several types of moisture meters are commonly used.           
The two primary categories are pin-type (invasive) meters and pinless (non-destructive) meters (Figure 
1). Pin-type moisture meters use two insulated metal probes that penetrate the surface and measure 
electrical resistance between the pins. Because water conducts electricity, higher moisture content 
results in lower electrical resistance. Pin meters are commonly used for wood and can provide relatively 
accurate moisture percentage readings when properly calibrated for the wood species being tested. 
They are useful for identifying localized wet areas but leave small pinholes in the substrate. For 
accurate readings, pins must be inserted to the appropriate depth, and multiple readings should be 
taken across the surface. 
 

 
Figure 1 

 
Pinless moisture meters use electromagnetic or radio frequency scanning technology to detect 
moisture beneath the surface without penetrating the material. These meters are especially useful for 
quickly scanning large areas of wood, drywall, or concrete to identify moisture variations. While pinless 
meters do not damage the surface, their readings are typically relative rather than absolute and may be 
affected by substrate density, embedded metal, or surface irregularities. They are best used as a 
screening tool, with further verification performed if elevated readings are detected. 
 
For concrete slabs, two commonly used moisture testing methods include ASTM D4263 (Standard Test 
Method for Indicating Moisture in Concrete by the Plastic Sheet Method) and ASTM F1869 (Standard 
Test Method for Measuring Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous 
Calcium Chloride). 
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ASTM D4263 is a qualitative field test in which an 18 in x 18 in plastic sheet is taped tightly to the 
concrete surface and left in place for a minimum of 16 hours. After removal, both the underside of the 
plastic and the concrete surface are examined for visible condensation or darkening. The test indicates 
the presence of moisture but does not quantify moisture content or vapor emission rate. It is generally 
used as a preliminary screening tool rather than a definitive acceptance test. 
 
ASTM F1869 is a quantitative test that measures the moisture vapor emission rate (MVER) from the 
surface of a concrete slab. A pre-weighed container of anhydrous calcium chloride is sealed beneath a 
test dome on the concrete surface for 60 to 72 hours. After exposure, the container is reweighed to 
determine the amount of moisture vapor absorbed. Results are reported in pounds of moisture per 
1,000 square feet per 24 hours. While this method measures the rate of moisture leaving the slab 
surface, it does not directly measure internal moisture conditions within the concrete. 
 

 
Figure 2 

Best Practices 
It is important to recognize that moisture meters provide point-in-time readings. Environmental 
conditions such as recent rainfall, temperature fluctuations, and humidity can influence results. Testing 
should be conducted under stable conditions representative of service conditions whenever possible. 
Multiple readings across the substrate should be taken and documented to identify patterns or localized 
problem areas rather than relying on a single measurement. 
 
In addition to measuring moisture content, contractors should investigate and correct the source of 
excessive moisture before coating. Painting over a damp substrate without addressing the underlying 
cause (e.g., leaks, inadequate drainage, or condensation issues) will likely result in coating failure. 
 
Key Takeaways 
Moisture control is a critical part of surface preparation and a major factor that differentiates long-term 
performance from early failure. Before coating, confirm that wood, concrete, masonry, and other porous 
building materials are dry enough for the specified system. Excess moisture can prevent proper wetting 
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and adhesion, slow film formation, and drive blistering, peeling, staining, efflorescence, and mold, even 
when high-quality coatings are used. 
 
Application readiness should be verified with a combination of observation and testing. Check for visible 
dampness, darkened areas, active efflorescence, musty odor, or recurring stains, then confirm 
conditions using the appropriate moisture meter or test method for the substrate. Take multiple readings 
across representative areas and document the results, especially in known risk locations such as below 
windows, near grade, at transitions, and on shaded elevations. If readings are elevated or moisture 
patterns are inconsistent, do not proceed until the source is identified and corrected and the substrate 
has dried to acceptable levels. 
 
Always follow the coating manufacturer’s published moisture guidance, required curing times, and test 
method recommendations. When in doubt, allow additional drying time, improve ventilation or 
dehumidification, and retest. Taking the time to verify moisture conditions before painting reduces 
callbacks, protects the coating system, and supports uniform appearance and durable performance in 
service. 
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