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Note: The information contained in this ebook was originally published in Preventing Moisture and Mold Problems: 

Design and Construction Guidelines. A manual produced by a partnership of CH2M Hill and the Disney Corporation, co 

authored by George DuBose and J. David Odom. For more information about this manual in its entirety, please CLICK 

HERE to get a free download or contact George DuBose at g.dubose@libertybuilding.com.    
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Moisture and mold problems associated with construction-related issues differ 

considerably from those resulting from a depressurized building envelope and/or 

improper wall system design. The patterns of mold formed as the result of exterior 

moisture will be random and will correlate closely with exterior building features such as 

flashing and windows.  

 

Reducing the potential for moisture- and mold-related problems during construction generally 

requires a thorough understanding of moisture-related construction problems, proper attention 

to construction sequencing, effective temporary control of space conditions, and diligent testing 

and monitoring to identify problems before extensive damage has occurred. Typically, the most 

serious weather-related construction moisture problems result when the final stages of 

construction are completed in the summer or early fall. Because ambient humidity levels are 

higher during these times, materials are less likely to dry naturally.  

 

Significant moisture and mold problems in new construction are often attributed to the 

so-called “drying out of the building”. In reality, however, such problems are rarely associated 

with moisture released from new construction materials. In general, the moisture is instead 

introduced from some external source. 
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Construction-Related Moisture Control 
Moisture control during construction can be easily minimized if the contractor is aware of, and 

sensitive to, the weather conditions. Moisture problems evident in the wall system during 

construction and installation are typically limited to building system and/or plumbing leaks and 

to weather conditions, particularly rainfall. Although the construction of a building, especially a 

large building, is a complicated endeavor, some simple, common-sense methods can be used to 

control the effects of construction-related moisture.  

 

Building system leaks may be evident when the mechanical systems are initially tested and 

operated. Proper hydrostatic testing of the piping systems should eliminate most potential 

piping leaks. The primary moisture control concern during construction is the repair of any 

damage to the building envelope or wall systems that resulted from leaks or inclement weather. 

This is especially pertinent to systems with an impermeable interior finish. Moisture damage 

from leaks or rain is most often manifested as saturated gypsum wallboard near plumbing, AC 

equipment, fire sprinkler pipes, and roof leaks. 
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Diagnosing Moisture Problems During Construction 
The contract design documents should include a testing and monitoring program developed by 

the design team and adhered to by the contractor. Tests of the building substrates (for example, 

gypsum board) performed before the interior finish is applied should consist primarily of in situ 

moisture level measurements. The contract design documents should include the unacceptable 

moisture level threshold (see Figure 1).  

 

 

Figure 1. Contract design documents should include moisture level thresholds for wall system materials, as 

in this example of the moisture storage capacity of interior gypsum wallboard.  1

 

The work involved in conducting a monitoring program is not extensive and can be 

accomplished in two parts: monitoring the wall systems before the interior finish is applied, and 

monitoring after the finish is applied. In most cases, the first monitoring phase can be a simple, 

visual walk-through inspection of the building. Visible mold growth, stained wallboard, standing 

water, or roof leaks offer good indications of the extent of damaged areas. Substrate moisture 

1  Source: D. M. Burch, NISTIR, 1991. 
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testing measurements should still be taken in both damaged and undamaged areas to 

document the conditions. 

 

After the interior finish has been applied to the wall system, documentation and monitoring 

should be more intensive, especially if the interior finish is impermeable. Because an 

impermeable finish will trap moisture in the wall system and not allow it to dry, damage is 

usually not apparent until mold odors or stains appear. 

 

Substrate testing and monitoring typically involves placing a small conductivity probe meter on 

the gypsum wallboard or sheathing and measuring the moisture level of the material. A 

Delmhorst Instruments moisture meter is often used. The contract documents should require 

the contractor to purchase, use, and maintain this testing apparatus throughout construction.  

 

A typical monitoring program for measuring substrate moisture could involve at least 15 

percent of the total rooms as well as any areas where water intrusion has occurred. A typical 

program could use this methodology: 

● Take readings at all walls within a room, including the exterior wall and all interior 

partition walls. 

● Take readings at staggered heights, such as one-third, one-half, and two-thirds of the 

distance up the wall. 

If a reading exceeds the specified threshold, the extent of the damaged 

areas should be delineated by taking additional readings on each side 

of the affected area, as well as above and below it, until readings below 

the threshold are obtained. This will allow an outline of the damaged 

area to be mapped out quickly for repair. If the damaged wall system 

consists of an insulated cavity, the insulation should be pulled out and 

replaced, and the opposite side of the wall should be tested to 

determine if it is damaged as well. 
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Identifying patterns and trends of elevated moisture levels in the building envelope and/or the 

interior surfaces can be an important diagnostic tool. The wet areas of a wall system can 

provide strong indications of the moisture source.  

 

 

 

Moisture problems created by outside air infiltration and vapor diffusion should be negligible 

during construction. Generally, moisture problems other than rainwater leaks are not introduced 

until the building’s AC system begins operating. 
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Construction-Induced Moisture (Weather and 

Building System Leaks) 
Damage from weather-related moisture intrusion is typically restricted to the exterior envelope 

and the upper floor of a building. For obvious reasons, water penetration as a result of rain will 

most severely affect the exterior envelope of a building, with water concentrating around 

window and door frames, roofline and construction joints, and the base of exterior wall systems. 

Weather-induced moisture intrusion is not seasonal. Although inclement weather may occur 

more frequently in some seasons than in others, some rainfall occurs throughout the year in 

most places. 

 

 

Case Study: Rainwater Intrusion 

● Rain water was penetrating through the 

exterior a stucco cladding. 

● Stucco bands were found to be lacking in 

sealant and compromised by exhaust vent 

penetrations. 

● Water was found on the backside of the OSB 

and at base on the interior wall. 

● Additionally, no sealant was found on some 

wall stucco bands and there  was improper 

stucco termination. 
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Infiltration-Related Outside Air Moisture (More 

Prevalent in Hot, Humid Months) 
Infiltration-related moisture problems will not occur unless the building is conditioned and 

condensation can occur. During hot and humid months, infiltrated outside air can carry a large 

moisture load. If outside air is drawn into the building envelope by negative pressure inside the 

building, it will travel through the wall system and into the interior space. Because air flow will 

always follow the path of least resistance, air can be carried down interior walls if the walls are 

connected to the exterior envelope. As the air flows through wall systems and moves past the 

cool interior wallboard, the moisture in the air condenses and is deposited in the wall cavity. 

 

Because they are a function of the high moisture content of outside humid air and the cooling of 

the interior space, infiltration moisture problems are seasonal. Moisture in the building envelope 

increases during the summer and significantly decreases during the winter. The potential for 

infiltrated moisture to be deposited in the building envelope is directly related to the interior 

temperature of the building, the moisture content of the outside air, and the amount of outdoor 

air infiltrating the building wall systems.  
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Case Study: Resort Hotel 

● A 17-story high-rise hotel tower 

underwent an original $9.5M 

remediation. 

● The air infiltration related problem 

returned the first summer after 

remediation. 

● Moisture damage (including mold 

damaged material) was found in 

three areas: in the room on the 

FF&E, in the FCU closet area, and 

in the wall behind the VWC. 
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Vapor Diffusion Moisture 
Moisture problems from vapor diffusion also will not occur unless the building is conditioned. 

The pattern of moisture damage from vapor diffusion is shown by wetting of the exterior wall 

system. The vapor diffusion mechanism is a function of the vapor pressure differential across 

the building envelope. Hot, moist air has a higher vapor pressure than cool, dry air. In an attempt 

to reach equilibrium, moisture in outside air with high vapor pressure will diffuse through the 

building envelope in search for a condition of cooler air and lower (interior) vapor pressure. This 

mechanism does not apply to partitions between interior spaces, which are conditioned equally 

on either side and therefore have equal vapor pressures.  

 

Although the vapor diffusion mechanism can be associated with significant vapor pressure 

differentials, most materials have a relatively high resistance to diffusion; therefore, the amount 

of moisture transported by this means is typically negligible. Additionally, vapor diffusion 

through a wall system is transient and can reverse the flow direction, even within 24 hours. 

Vapor diffusion problems are accentuated by large outdoor to indoor temperature differences, 

very permeable exterior surfaces, and very impermeable interior surfaces. 

 

 

Page | 10 

 



 

Rev. 08/2017 

 

 

   

Case Study: Bank Building 

● The building exterior was EIFS over plywood sheathing, except for the bottom four feet which 

was brick. Poly sheeting was installed between the plywood sheathing and steel studs. There 

was a nearly perfect line of demarcation at the point where the poly sheeting ended. 

● Deterioration of the plywood sheathing was only found behind the brick portion of the wall 

● As the brick got wet and the surface of the brick heated up, vapor pressure forces drove moisture 

towards the building interior.  

● The poly sheeting caused the plywood sheathing to accumulate moisture and kept it from drying. 

This factor interrupted the drying capacity of the wall because it interrupted the drying direction 

towards the building interior.  
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 Internally-Generated Moisture  
(More Prevalent in Winter Conditions)  
 

Human activity inside the building can generate moisture, though this is usually not an issue 

during construction, since this internally-generated moisture is usually within the 

moisture-removal capacity of the mechanical systems. If the level of internally-generated 

moisture exceeds the dehumidification capacity of the mechanical systems, moisture damage 

to soft goods such as draperies, bedding, interior wall surfaces, and carpets may result. 

Internally-generated moisture is more likely to cause moisture damage inside a wall system in 

northern climates than in hot, humid climates. 
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Case Study: Apartments 

● These apartment complex buildings 

experienced moisture-related problems 

generated by human activity indoors.  

● The cause of the moisture was inadequate 

ventilation.  

● The passive outside air connection to the 

AHU provides some positive pressure and 

adds ventilation during summer and 

winter, but the thermostat must be 

modified to be interlocked with cooling 

and heating. 
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Summary 
Being plagued by mold and moisture problems during construction is far from a foregone 

conclusion. In fact, by taking the necessary precautions when going into a new project (such as 

implementing a testing and monitoring program developed by the design team and adhered to 

by the contractor), moisture damage can be drastically minimized or even completely 

eliminated.  

 

Any moisture damage will be due to either weather-induced moisture, outside moisture-laden 

air, vapor diffusion, or internally generated moisture by human or operational activities. If wet 

areas appear in a wall system or building envelope during construction, the moisture source can 

typically be diagnosed by identifying patterns and trends of elevated moisture levels.  

 

 

 

Page | 14 

 




