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Disclaimer  

This guidance document was prepared by the Spray Foam Coalition of the American Chemistry 
Councilõs Center for the Polyurethanes Industry. It is intended to provide general information 
to professional persons who may be involved in installing  and inspecting spray polyurethane 
foam installations . It is not intended to serve as a substitute for in -depth training or specific 
construction requirements, nor is it designed or intended to define or create legal rights or 
obligations. It is not intended to be a òhow-toó manual, nor is it a prescriptive guide. All 
persons involved in construction projects including spray polyurethane foam have an 
independent obligation to ascertain that their actions are in compliance with current federal, 
state and local laws, codes, and regulations and shoul d consult with legal counsel concerning 
such matters. The guidance is necessarily general in nature and individuals may vary their 
approach with respect to particular practices based on specific factual circumstance, the 
practicality and effectiveness of p articular actions and economic and technological 
feasibility. Neither the American Chemistry Council, nor the individual member companies of 
the Center for the Polyurethanes Industry, the Spray Foam Coalition of the American 
Chemistry Council, nor any of t heir respective directors, officers, employees, subcontractors, 
consultants, or other assigns, makes any warranty or representation, either express or 
implied, with respect to the accuracy or completeness of the information contained in this 
guidance document; nor do the American Chemistry Council, the Center for the Polyurethanes 
Industry, the Spray Foam Coalition or any member companies , nor any of their respective 
directors, officers, employees, subcontractors, consultants, or other assigns assume any 
li ability or responsibility for any use or misuse, or the results of such use or misuse, of any 
information, procedure, conclusion, opinion, product, or process disclosed in this document. 
NO WARRANTIES ARE GIVEN; ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR 
A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED. 
 
This guidance document is protected by copyright. Users are granted a nonexclusive royalty -
free license to reproduce and distribute, subject to the following limitations: (1) the work 
must be reproduced in its entirety, without alterations; and (2) copies of the work may not be 
sold. 
 
Copyright © 201 3 American Chemistry Council  
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Section 1: I ntroduction  

1.1: Scope 
This document is intended for inspectors that are familiar with Spray Polyurethane Foam 
(SPF) to provide general guidance and present techniques that can be used for the  inspection 
and sampling of SPF insulation projects, with  an emphasis on observation and physical 
sampling. Air sampling and emissions testing are beyond the scope of this general guidance 
document. Please keep in mind that the physical sampling and in-situ testing procedures 
described herein may affect air samples and, subsequently, emissions testing so air sampling 
and physical sampling are not conducted at the same time.   Please remember that this is 
general information and you should always refer to specific information provided by the 
product manufacturer on the specific product, code compliance information, ASTM standards, 
and the client requesting the inspection. This  is not an exhaustive list of resources and your 
inspection will often be based on the specific  situation .   

1.2: Overview  
Generally, SPF insulation inspections follow a multi -step process with each step documented 
through observation, photography and comm entary : 

¶ General observations and visual surface inspection  

¶ Thickness testing 

¶ Physical sampling 
o Qualitative analyses 
o On-site quantitative tests  
o Off-site quantitative tests  

 
Please remember that your specific project may have circumstances that will determin e the 
steps and the sequence of steps necessary.    
 
The purpose and scope of SPF insulation inspections can vary depending on the needs of the 
inspectorõs client and is usually stated in writing prior to conducting the inspection . The 
purpose and scope can include, but is not limited to, the following items : 

¶ Project attributes to be tested or examined;  

¶ The number and locations of sites to be thickness tested and/or sampled; and  

¶ What on-site and off -site ( laboratory ) tests are to be conducted.  
 
Depending on the inspection scope inspectors can typically  familiarize themselves with the 
SPF project specifications; the manufacturerõs installation instructions, code compliance 
evaluation report(s), Safety Data Sheets (SDS); project specific recommendations; a nd ASTM 
standards. This list is not meant to be exhaustive.  
 
A Glossary is included in this document. Most glossary items used in the text of this document 
are indicated by italicized font.  

1.3: Health and Safety  
While conducting inspections, inspectors follow job-specific safety requirements and general 
safe practices, like  on any construction site. Occasionally, inspectors may be inspecting an 
SPF project during active spray application  or while using low-pressure SPF kits to repair 
sample cuts. In such situations, take  the appropriate precautions  to minimize potential health 
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and safety exposures. Depending on the nature of the inspection, inspectors may need to 
consider doing the following and take other actions as appropriate : 

¶ Avoid areas in the immediate vicinity of spraying;  

¶ Wear SPF project specific personal protective equipment  (PPE) such as a respirator, 
coveralls, eye protection and gloves;  and 

¶ Avoid areas where liquid components of SPF are being handled.  
 
When an inspector or other professional  is repairing sample cuts using low-pressure SPF kits, 
wear appropriate PPE and review and follow any  manufacturerõs installation instructions. 
Specific requirements are beyond the scope of this document.  Online chemical health and 
safety training , as well as best practices for PPE by activity, are  available for both low -
pressure and high-pressure SPF installation  at www.spraypolyurethane.org  and EPAõs website 
http://www.epa.gov/dfe/pubs/projects/spf/spray_polyurethane_foam.html .      

Section 2:  General Observations and Visual Surface 
Inspection  

Sampling and laboratory testing  can benefit from an understanding of the context of the 
project and the purpose and nature of the inspection. Therefore, prior to probing, sampling, 
or laboratory  testing, inspectors typically  conduct a qualitati ve visual, tactile  and olfactory  
inspection of the overall project.  Documentation of these qualitative observation s can include 
photos (visual items) and notes. When conducting an inspection , include all information t hat 
could be useful. For example, include comments and observations of the building oc cupants 
and document the specific circumstances of any complaints, such as when, where, and under 
what conditions .  
 
An example of an inspection sheet is included in Appendix A. This is only an example and may 
not fit every situation  and an inspector may have different components to an inspection .  
Examples of items and issues to look for can include, but are not limited to,  the following:  

2.1: Project  Characteristics  
Ɇ Manufacturer 
Ɇ Contractor  
Ɇ Installation  date(s) 
Ɇ Building location  
Ɇ Daily job QC sheets 
Ɇ Type of SPF (open- or closed-cell, reported density, sealant, etc.)  
Ɇ Installation locations (walls, ceilings, attics, crawlspaces, under slab, rim joists, etc.)  

2.2:  Substrate Characteristics  
Generally describe to what materials the SPF ha s been applied. Examples would be: plywood, 
oriented strand board (OSB), gypsum wallboard, masonry units, brick, among others. Since 
substrates vary considerably within a given project ,  note as many as can be identified a nd 
which substrates cover large areas versus those that cover small or minor areas. Also, note 
any substrates where defects , if any,  are observed.  Use professional judgment to determine 
what other characteristics may need to be noted.   

http://www.spraypolyurethane.org/
http://www.epa.gov/dfe/pubs/projects/spf/spray_polyurethane_foam.html
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2.3: Primers  
If a primers was used on the project (and discovered by inspection or reported by 
client/installer) , note which types were used (generic type and manufacturer designation) 
and in what locations , including defects, if any,  related to primer use.  

2.4: Fire Protection  (Thermal and Ignition Barriers ) 
Building codes require that SPF be separated from interior spaces with a thermal barrier  (for 
fire protection). Additionally, building codes permit the use of an ignition barrier  (or 
specifically tested exposed SPF) in some attics and crawlspaces.  Because inspections may 
take place prior to the buildingõs completion, t hermal  and ignition barriers  may or may not 
be in place at the time of inspection. Note in the inspection documentation (with photos as 
appropriate) where and what types of thermal  and ignition  barriers  are in place.    

The presence of thermal and ignition barriers  may impact  qualitative observations and 
sampling.  An inspector may determine that an inspection cannot be completed without the 
removal or partial removal of the  barriers, and may need to request permission to remove 
and provide a plan for the repair of damaged barriers.  

Refer to Spray Polyurethane Foam Alliance (SPFA) Document AY-126, òThermal Barriers and 
Ignition Barriers for the Spray Polyurethane Foam Industry,ó for additional information on 
thermal  and ignition barriers  (http://www.sprayfoam.org/uploads/pages/4544/AY -
126%20Thermal%20Barriers%20for%20SPF%20Dec%202011.pdf). 

2.5: Visual Observations  
Visual observations are those that  can be 
seen with the naked eye. Visual 
observations can reveal overall 
characteristics of the project and s ome 
defects.  Please note this is an example 
of what to look for during an inspection 
and some defects can only be identified 
from a core sample. Examples of 
detectable defects by visual observations 
may include the following examples :   

2.5.1: Cracks 
Cracks are characterized by a foam -to-
foam cohesive failure. Their appearance 
may be random or patterned. Note 
location(s), characteristics ( i.e. random, 
patterned ), approximate size and 
numbers. An example of a crack is in 
Figure 1.   
 
 
 
  

Figure 1: Crack in foam. (Photo courtesy of Henri 
Fennell Consulting)  

http://www.sprayfoam.org/uploads/pages/4544/AY-126%20Thermal%20Barriers%20for%20SPF%20Dec%202011.pdf
http://www.sprayfoam.org/uploads/pages/4544/AY-126%20Thermal%20Barriers%20for%20SPF%20Dec%202011.pdf
http://www.sprayfoam.org/uploads/pages/4544/AY-126%20Thermal%20Barriers%20for%20SPF%20Dec%202011.pdf
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2.5.2: Surface Appearance  
SPF typically appears relatively uniform in color and surface profile .  These topics are 
discussed in more detail in later sections. The SPF surface may be shaved or sanded (wherein 
the surface will be relatively flat) or the surface may have its top skin in plac e (resulting in an 
undulating surface appearance).  Figures 2, 3, 4 and 5 are examples of various surface 
appearances.   
 

 
Figure 2: Typical appearance of closed -cell SPF. 

          
           Figure 3: Typical appearance of open -cell SPF. 

 
Figure 4: Typical appearance of shaved SPF  (be aware that shadows in photographs can make uniform foam 
appear multiple colors  in photographs ).   
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2.5.3: Shrinkage 
Shrinkage manifests itself as 
cracks or crevasses as a result 
of either cohesive (e.g., cracks 
within the mass of SPF) or 
adhesive (e.g., cracks 
between the SPF and a stud or 
substrate) failure. Shrinkage 
resulting in cracks is 
considered a defect and is 
often  documented in 
inspections (see previous 
section). 

2.5.4: Gaps and Voids 
Gaps are unintentional 
openings in the thermal 
envelope which may permit 
excessive heat transfer. 
Examples include areas 
mistakenly not sprayed or sprayed too thin or areas where shrinkage has left gaps between 
the SPF and a stud or substrate . Gaps are considered defects and are documented in 
inspections. 
 
Voids are uninsulated air spaces with in building assemblies caused by the installation of 
interior (or exterior) finishing material over an otherwise satisfactory SPF surface. An 
example of a void is the air space resulting when a building assemblyõs R-value may be met  
without completely filling  the cavity with SPF.  Voids, per se, are not defects, provided a 
sufficient thickness of SPF has been applied to meet the intended function (such as insulation 
or air barrier) . Voids are a normal consequence of partially filled c avity walls  (See Figure 7). 

 
Figure 6: Example of Gaps. 

 
Figure 7: Space between  interior finish  and SPF 
due to partial ly  filled wall cavity . 

 
 

Figure 5: Foam shrinkage.  
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2.5.5: Mechanical Damage 
The SPF surface may become damaged as the result of mechanical damage (e.g., it was 
inadvertently struck by a tool or fork lift). Such damage would be considered a defect and 
documented accordingly in an inspection . 

2.6: Color  
Document the overall surface color and note differences where observed  in the color of the 
SPF. There is a further discussion of core sample color under the On -Site Qualitative 
Examination section.  

2.6.1: Overall   
SPF color is variable for a number of reasons, including the following :  

¶ Some manufacturers add colorants to their formulations for identification or marketing 
purposes. Unless pigmented or dyed, SPF color can be described as tan, beige, or buff  
in most but not all situations . 

¶ SPFõs raw materials (e.g., A- and B-side components) can vary in color  and affect foam 
color.  

¶ UV radiation (sunlight) exposure tends to darken the color of SPF to an orange or rusty 
coloration , which is discussed further  under On-Site Qualitative Examination . 

 
Describing color is dependent on each inspectorõs interpretation as well.   

2.6.2: Uniformity  
While SPF color varies, unless different SPF products have been applied, the color is likely to 
be relatively uniform throughout the project .  Thi s is not always the case. UV degradation can 
be an exception to this.  

2.6.3: Blotchiness  
An Inspector may observe blotchiness on the surface of SPF as either an irregular dark or a 
light patch. This can be due to a number of factors, which could include:  off -ratio foam , dark 
foam lacking B-component, light foam lacking A -component. See the discussion on Off-Ratio 
Foam below. 

2.7: Blisters  and Delaminations  
Delamination occurs when the bond between 
the SPF and the substrate or a prior foam 
pass is broken.  A blister occurs when the 
effect of the delamination is an uplifting or 
bulging of the foam surface. Frequently , the 
cause of either one can be a weak adhesive 
bond between the foam and the substrate or 
between the foam and the prior foam pass.  
 
Small, isolated delaminations  or blisters may 
not present a defect sufficient to impact  the 
SPFõs performance. Widespread, large 
delaminations and blisters could affect 
performance and may be symptomatic of 
application or material defects.  
 

Figure 8: Verifying a possible blister. (Photo 
courtesy of the Spray Polyurethane Foam 
Alliance)  
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Blisters typically can be seen and verified by touch: they may have a slight give to them 
whereas a bulge created by solid SPF will be firm. Delaminations typically can be identified 
by lightly tapping the SPF surface with  an open palm; a hollow feel or sound is indicative of a 
delamination.    
 
Locations and extent of blisters and delaminations  are documented by I nspectors.  

2.8: Odor 
During SPF applications, odors are common and normal. During retrofit applications, existing 
problems prior to the installation of SPF, such as moldy or mildewed carpets, wet ducts, or 
existing insulation, may be accentuated by the ti ghter building envelope that results from the 
application of SPF.  Once the project is completed and the spray area ventilated, odors 
generally dissipate. Lingering odors may be the result of several factors  and can be a 
combination of numerous sources, making it difficult to identify them. Sources of odors in 
new construction and retrofit applications can include: SPF; other construction materials , 
such as paints, cleansers, lumber, finishing treatments; occupant life style ; nearby industrial 
or other em issions; pre-existing (òold houseó) odors; construction defects, such as misrouted 
plumbing vents; or high individual sensitivity.  
 
Odors may be noticed within areas of the building , for example, specific rooms, or when 
taking or examining a core sample. Document the presence of odor, describe its 
characteristics  with specific adjectives such as  òfishy,ó or òrotten egg,ó and where and under 
what conditions it was noticed.  

2.9: Surface Profile  
As SPF is field applied, the foam sur face will tend to be undulating.  SPF surfaces are not  flat 
unless they have been mechanically sanded or shaved.  An undulating surface is not 
considered a defect unless its effect is extreme to the point that the irregularity adversely 
affects  the SPFõs intended function. Lower-density, open-cell SPFs tend to have greater 
surface profile variation than medium -density, closed-cell SPFs. 
 
Closed-cell SPF, at thicknesses of approximately 2 - 3 inches, typically exhibit profile 
variations of  ¼ to ¾ inch. Open -cell SPF, at thicknesses of approximately 3.5 ð 5.5 inches, 
typically exhibit profile variations of ½ to 1 inch.   Review the Manufacturerõs information for 
the specific SPFõs typical profile variation. 
 
Surface profile affect s the way th ickness measurements are taken. If the inspection includes 
thickness measurements, then document the foamõs surface profile and whether or not the 
thickness was measured at a high point or  a low point in the foam.  

Section 3:  Thickness Testing (Probes)  

SPF thickness is generally determined by probing with a wire probe and measuring the depth 
penetrated. Some prob ing devices have built in measuring scales which may limit the 
maximum depth which can be measured. Often inspectors use improvised probes consistin g of 
a stiff wire , such as a coat hanger wire , and measure depth penetrated with a rule r or scale. 
 
The surface profile will affect the depth measurement. A highly undulat ing foam surface may 
make representative measurements difficult (particularly if the probe device has a disk-
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shaped base). If using an improvised wire probe, take thickness measurements at a variety of 
high and low locations. Note in the inspection report the surface profile characteristics.  
 
The frequency of thickness testing can be mutually agreed upon by the inspector and client 
prior to conducting any inspection.  Certain building code jurisdictions may have specific 
requirements. As a general idea for 
inspections addressing the overall quality of 
an SPF project, see Table 1 below. These 
are not job specific so a djust as needed to 
suit the size of the project and needs  and 
requirements  of the building owner.  
 

Table 1: Examples of Thickness Probe Frequency  

Project Size Area Assemblies 
(walls, floors, 
ceilings, roof 
decks, etc.)  

Lineal Assemblies 
(rim joists, etc.)  

Minimum No. 
per Assembly 

Type 

Minimum No. per 
Project  

Small (<10,000 ft2) 1 per 100 ft 2 1 per 10 lin ear ft  6 25 

Large (>10,000 ft2) 1 per 500 ft 2 N/ A 6 25 

Section 4:  Sampling 

Sampling the SPF provides access below the skin to assess overall SPF quality , to diagnose 
specific problems and to permit measurements of physical properties. Sample type and size 
are determined by the sampling objective (i.e., qualitative examination, on -site or off -site 
quantitati ve analyses, ASTM test standard). Sample types, from lesser to more intrusive, are 
as follows:  

4.1: Slits 
Slit samples are surface cuts in the SPF mass intended to examine surface characteristics 
rather than the full SPF profile or physical properties. Slits are normally prismatic in shape , 
although they do not have to be .  Slits have approximate dimensions of  ½ inch wide by ½ inch 
deep by 3 inches long. Slit samples are primarily taken to measure the  dry film  thickness of 
coatings used over SPF, such as intumescent thermal or ignition barriers . 

Figure 10: Thickness testi ng tools  Figure 9: Using a wire probe to test thickness.  
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4.2: Cores 
Core samples are frequently  cylindrical in shape (2 ð 3 inches diameter) showing the full 
profile of the SPF from substrate to final skin. Cores are typically cut using a core cutter 
designed for this purpose. Core cutters may be purchased or fabricated at a local machine 
shop. 
 

 
Figure 11: Coring tool with handle/pusher and plugs.  

 

 
Figure 12: Using the coring tool to extract a core 
sample.  

 
The cutting ed ge of the coring tool will influence the quality of the core sample. A smooth, 
knife -edge cutting blade results in a smooth core surface that  can be readily examined. A 
rough-surfaced cutting edge , such as a deeply toothed roof coring tool or a saw blade , will 
tear into the foam  as opposed to cutting into the foam . This could result in a rough surface 
that could  hide the visual characteristics of the foamõs cross-sectional profile. Under these 
conditions, consider if the core sample may be cut 
longitudinal ly with a sharp knife to expose a smooth 
surface for examination.  
 
Core samples assist in the following analyses:  

¶ Determining number and thickness of passes 
and overall thickness; 

¶ Determining characteristics such as off -ratio  
foam; scorching; knit line  adhesion and UV 
degradation; color inconsistencies; odor; and cell 
structure ; and 

¶ On-site density and compression testing  
 
Depending on how well the SPF is adhered to its 
substrate, it  may not be easy to remove the core. In 
these cases, use a long knife  to cut a wedge from the 
adjoining SPF.  This can provide access to the base of 
the core where a pry bar may be inserted to free the 
core.  
 

 

Figure 13: This specimen was cleanly 
sliced from a cylindrical core sample.  
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Note: Cores do not have to be cylindrical in shape. Other options include a  triangular or 
square shaped core because the primary reason to extract a core sample is to examine the 
full profile of the SPF mass , making the base shape of the core unimportant . 
 
Core sample locations and frequency are determined by the nature, purpose and scope of the 
inspection as well as the size of the project. For example, for an Inspector whose purpose is 
to troubleshoot or diagnose a problem, probing or sampling may be limited to specific areas.  
 
Typically, the frequency of core sampling is mutually agreed upon by the Inspector and client 
prior to conducting any inspection. As guidance on inspections addressing the overall quality 
of an SPF project, see Table 2 below for general information to consider . 

Table 2: Examples of  Core Sample Frequency  

Project Size Area Assemblies 
(walls, floors, 

ceilings, roof decks, 
etc.)  

Lineal Assemblies 
(rim joists, etc.)  

Maximum No. per 
Project  

Small (<10,000 ft2) 1 per assembly 1 per 50 lin ear ft  10 

Large (>10,000 ft2) 1 per 3000 ft2 NA 10 

4.3: Rectangular Sections /Slabs 
For most samples acquired for laboratory testing, a rectangular section or slab is removed 
from the field assembly . Some may be cut from core samples . Size will be dependent on the 
specific test  (see Table 4 for ASTM test sample requirements) . Consult with the test 
laboratory ahead of time to determine what size sample the lab requires, keeping in mind 
that the laboratory will likely need to trim the edges and surfaces prior to testing.  
 
Rectangular samples may be cut with a knife or reciprocating power saw. Depending on how 
well the SPF is adhered to the substrate, removing the sample may present some difficulty 
and a pry bar may be required to loosen the sample.  Sample cutting and removal will likely 
damage the sampleõs surface and require trimming at the laboratory .  To allow for some 
trimming, extract larger samples than needed for testing.  
 
Slab samples are not normally required for routine quality control inspections. Sample 
locations and frequency will b e determined by the nature, purpose and scope of the 
inspection as well as the size of the project and what the Inspector and client mutual ly agree 
to prior to conducting the inspection.  

4.4: Documentation  
Document samples by assigning them a unique number or letter ,  or a combination  of numbers 
and letters.  Indicate  location, total thickness, individual pass thicknesses and unusual 
characteristics identified by sight, touch or smell. Photograph the sample and its location. 
Identify and s tore samples in pla stic bags or other appropriate containers (see section on 
Packaging Samples and Preparing for Shipment for additional information).  
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Section 5:  On-Site Qualitative Examination  

Consider examining core samples and rectangular sections on-site for the following 
characteristics:  

5.1: Color 

5.1.1: Streakiness 
Document the presence and extent of  visually detected streakiness, such as darker then 
lighter SPF within the same sample area . 

5.1.2: Scorching 
Scorching may occur 
when the SPF becomes 
excessively hot during 
its application and 
cure phase. When 
SPFõs exothermic  
reaction results in  the 
foam get ting  too hot 
for too long a period  of 
time , the foam ma y 
degrade, resulting in 
scorching indicated by 
a brownish 
discoloration . The 
affected area is usually 
within the foam mass 
and not observable 
without cutting a core 
sample. 
 
If observed, document the prese nce and extent.  

5.1.3: UV Degradation  
Ultra -violet radiation (such as from sunlight) can 
degrade and darken the exposed surface of  SPF. 
The degradation occurs on the surface, whereas 
the interior of the SPF mass is not affected. The 
SPF surface tends to turn an ora nge or rusty color . 
After prolonged  exposure, the degraded foam 
surface typically  becomes dusty and friable.  
 
UV degradation primarily affects the adhesion of 
materials  subsequently applied to the SPF , such as 
additional SPF or a coating.  If the UV exposure and 
degradation continues for an extended period  of 
time , the degrad ed foam may gradually erode, 
result ing in a loss of foam thickness.  
 

 

 

Figure 15: Effects of UV radiation.  

Figure 14: Scorching from applying too thick causing excessive heat.  
























