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Present at time(s) of inspection 
Mr. Bruce Flanders, Director Lawrence Public Library 

Mr. Terry G. Stithem, Owner, InVision Imaging Services LLC 
InterNACHI certified inspector 
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Thermal Imaging 
 
 

Theory 
 

A picture is worth a thousand words, and to a roofing professional, images of 
something that is normally invisible, such as moisture-soaked insulation under a roofing 
membrane, may be worth millions of dollars   
 

Thermography is a diagnostic technique in which an infrared (IR) camera is used 
to photograph and measure temperature variations on the surface of a material. Infrared 
roof inspections can help roofing contractors work smarter and be valuable to their 
customers by pinpointing saturated, failed areas of a roof. Repairs are cheaper and faster 
than replacement. As a rule of thumb, repair the problem areas if less than 30% of the 
total area of the roof has failed; tear off and replace the entire roofing system if more 
than 30% has failed. 

 
 
 
Report  
 
 This report contains two parts. The first an initial daylight inspection of the roof 
components in which a visual inspection was done and digital images taken, and the 
second an infrared inspection of the roof once the sun went down and night time cooling 
began. The infrared camera detects differences in temperature, Delta T, of surfaces. It 
can be very sensitive picking up even minute percentages of a degree. The greater the 
difference in temperature the greater the range of color intensity in the display. While 
the infrared camera used has many different color pallets available, the images for this 
inspection will be displayed in this report in black and white to better display the 
contrast of the saturated areas of the roof and to keep the appearance of the images 
consistent throughout the report. 
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PART 1 
  

The daylight inspection took place immediately before the evening infrared 
inspection, in the late afternoon of October, 20th. Upon initial visual inspection the roof 
appears to have lived its serviceable life. There were many areas of delamination, also 
known as blistering, which are areas where the layers of the roof are failing and 
separating from each other. The number of these varied from 1 or 2 per 10 Sq. Ft. area 
of the roof to as many as 15-20. Also the roof had many large areas of standing water. 
Most low slope roofs, especially as it ages will hold some water. The goal of the design 
of the roof is to have these areas dry within a maximum of 48 hours of a rain event. The 
last rain event in the area, per discussion with Mr. Flanders, was approximately 2 days 
prior to the inspection. In theory there shouldn’t have been standing water left on the 
roof. There are multiple locations where the water was standing in large pools and over 
2” deep. This is never a good thing for a roof system. Below are some digital images of 
the delaminating and standing water areas.  
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The delaminations will be more evident in the infrared images.The picture (above 
left) shows two of the seams of the roof delaminating and separating which allows water 
to enter and infiltrate the sub-layers. The picture (above right) shows a de-lamination, 
which appears as a slight hump in the center of the photo, of the roof layers at the edge 
of the building where water will back up against the lip edge and flow back underneath 
the lifted surface. 
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PART 2, Thermal Imaging 
 

The second part involved returning to the roof after sunset to check for thermal 
anomalies of the roof as it cools during the evening hours. Areas of the roof that may be 
saturated with moisture will retain heat longer than dry areas. This difference in 
temperature, or Delta T, is picked up by the thermal imaging camera. Areas that may be 
saturated will show up as warmer areas or whiter areas in the thermal image. See 
example below. The thermal image below is of the area south of the barrier wall around 
the HVAC units that are west of the Clear Story roof. The whiter area adjacent to the 
barrier wall is an area that appears to be saturated. The 7 cursors show the temperature 
range of the image for future reference as to color and temperature range. Notice the 
small darker circles enveloped by the whiter (warmer) area and marked by cursors #3 
and #4. These are areas of blistering or de-lamination. They are pockets of air under the 
layers of the roof. Since the air is less dense than the surrounding material it cools 
faster, making them appear darker (cooler). More of these areas can be seen in the upper 
right portion of the image. This is also area #1 indicated by the location map below. 
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Location Maps Areas 1 and 2 North is up 

 
        Area #1 in red                                        Area #2  

 
 
 

Area #2 

 
 

The above thermal image on the left is of the area where the two seams are seen 
separating in the digital image to the right. The darker area in the upper portion of the 
image is standing water. The two brighter lines running top to bottom are the seams, and 
the white area is an apparently saturated area between those two seams. 
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Thermal image Area #3                                        Location Map Area #3 
 
The above thermal image shows an area in the SE corner of the building, as indicated by 
the area map. Note the blister area, a dark spot, in the middle of the saturated area. 
 
 

 
Thermal image Area #4                                       Location Map 
 
The above thermal image, looking northeast, shows a large area of standing water and a 
saturated area in the location indicated by the map to the right. The bright white area on 
the far left is the barrier wall. 
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   Area #5 
 

This is a saturated area in the NE portion of the roof. Top left is looking west 
parallel with the clear story. Top right is from the North edge of the building looking 
South to the clear story. Bottom right is a closer view looking south. 
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Thermal image #6                                                  Location Map 
 
 Area #6 is approximately an eight foot by eight foot area in the NW corner of the 
roof. Many areas of blistering are also visible here indicated by the small darker spots. 
 
 

 
Thermal images showing concentrations of blistering, (dark spots), in roof membranes. 

Top left image is approximately 10’x10’ 
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Area #7-8 
 
 
 
Area #7, top two images, is inside the barrier wall surrounding the HVAC units on the 
west side of the roof. This area was approximately half covered with standing water. 
Area #8, the HVAC area on the east side of the roof shown in the bottom 2 images, was 
completely covered with water in some areas to depths of  up to 2“. It was not possible 
to use thermal imaging on the East side to determine saturation under the outer 
membrane of the roof due to this standing water. 
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Area #9 
 
Another saturated area. This is adjacent to the clear story area and extends about 5 feet 
away from the wall following the seams. 
 
 

 
Area #10 
 
Area #10 is a large area following the North barrier wall of the East HVAC area. A 
large irregular shaped area of saturation can be seen in the thermal image on the left. 
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Area #11 Clear Story Roof 
 
 There were no saturated areas noted by visual inspection or thermal imaging on 
the clear story portion of the roof, there were a few areas that appear to be blistering. 
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Image showing the major areas of saturation determined by thermal imaging. 

 
 
 

The image above shows the major failed areas of the roof determined by thermal 
imaging. There were additional areas likely to also have been saturated but were 
covered with standing water. The two dark areas on the North half of the roof for 
example were covered with water. The overall percentage even without including the 
water covered areas is still well above the 30% level, indicating a total replacement is 
necessary. 

 
 

Summation 
 

Both parts of this inspection found there to be serious issues with the roof system. 
There was a large amount of blistering noted as well as some seam separation noted in 
part one, and many large areas of saturation where water has penetrated the external 
roof membrane during the thermal inspection portion of the inspection. Essentially I 
believe the library roof is in need of total replacement. If possible, before any winter 
weather strikes the area. If this happens and the moisture that has infiltrated into the roof 
membrane freezes, significant damages will most likely occur to the remaining roof 
structure and possibly even the underlying concrete surface further increasing the 
likelihood of moisture penetration into the interior of the building.  
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Prepared for: Lawrence Public Library 
By 
 
_____________________________________ 
Terry G. Stithem 
InVision Imaging Services LLC 
Thermal Imaging 
InterNACHI Certified Inspector 
785-643-0800 
www.theeyes.biz 
iisgpr@cox.net 


