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FINAL HOME INSPECTION REPORT – 8/11/09 
 
TO:  The Owner 

Residence 
Montana 

RE:  Roof and Home Inspection 
 
Dear Owner, 
 
Upon completion of the Building Inspection, Blower Door Test, Infrared Camera 
Analysis, and Humidity Monitoring performed at your residence on July 28th, 
2009, we have prepared the following report. 
 
PROBLEM 
Substantial moisture, rot, and mold discovered in roof ridge area when shingles 
were removed for replacement in the spring of 2009.  
 
HISTORY 
The two story, log and SIP panel home was built in 1999-2000 by The Builder 
and, according to The Owner, has suffered from draftiness, condensation and 
moisture issues, bad smells, and mold problems, particularly along the ridgeline, 
since soon after it was completed. 
 
Numerous attempts have been made to rectify the problems including installing a 
vapor barrier on the crawl space floor, removing the roof shingles, spray foam 
insulating the ridgeline, reattaching the edges of the roof insulation panels to try 
to level them out, adding an extra layer of OSB to the entire roof surface, as well 
as spray foaming or chinking numerous holes and cracks in the exterior envelope 
of the home. 
 
Another Builder was hired to build an addition on the south end of the house in 
2004. 
 
Over the last couple of years some of the new shingles have started to “bleed” 
dark stains onto the roof. A sample was removed and sent to the manufacturer. It 
was determined that the shingles were defective and that the entire roof would be 
re-shingled again at the manufacturer’s expense. When the roofers arrived this 
spring (2009) and began removing the existing shingles they discovered the 
problems listed above. The work was halted after sufficient tar paper was 
installed to prevent rain damage and the original builder of the home and the 
other builder were contacted to inspect the damage. Subsequently The Owner 
contacted Energetechs in July, 2009 and asked us to inspect the building to 
determine the exact cause of the problems. 
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The Owner expressed a great deal of concern about the possibility of a mold 
related health hazard potentially threatening the wellbeing of his family. 
 
On Tuesday, July 28th, 2009 Energetechs staff (Russ Hellem, Gary Mazade, and 
Andy Lemann) traveled to the site to perform the inspection. We were met by 
The Owner and representatives of both builders involved. The following is our 
Inspection Report. 
 
INSPECTION REPORT 

1. After introductions, The Owner produced some photos taken during the 
original construction of the building. Unfortunately these did not show the 
phase of construction that was of most interest to us (i.e. the installation of 
the foam panels over the tongue and groove ceiling) or whether or not any 
kind of vapor barrier was installed between the ceiling and the foam 
panels. 

2. The Builder produced the original plans and specifications from the panel 
manufacturer. The drawings and photos show a number of wood structural 
members buried in the foam panel system, including a beam along the 
ridge line. The details show that the foam panel should have been 
carefully cut to fit around this beam and the specifications state that all 
joints and gaps in the panel should have been sealed with expanding 
foam. The specifications also state that a vapor barrier is required under 
the foam panels “as per jurisdiction”. Our subsequent research has found 
that (according to the Montana Department of Labor and Industry – 
Building Codes Bureau) the jurisdiction under which the home was built 
was the 1993 Model Energy Code (See Appendix A) and, although it was 
not required for the building to be inspected by a building inspector 
building must meet the code and be “self certified” by the builder (see 
Appendix B). Section 502.1.4 of this code states the following: “The 
design shall not create conditions of accelerated d eterioration from 
moisture condensation. In all frame walls and floor s and ceilings not 
ventilated to allow moisture to escape, an approved  vapor retarder 
having a maximum rating of 1.0 perm…shall be instal led on the 
warm-in-winter side of the thermal insulation.”  (see Appendix C). 

3. We proceeded to climb up onto the roof, remove some areas of temporary 
roofing paper along the ridge line, remove a small section of the second 
layer of OSB sheeting, and inspect the condition of the original house roof 
below. We discovered a substantial amount of moisture, significant 
deterioration of the OSB sheeting, visible areas of black and white mold, 
substantially rusted fasteners, and a musty smell. We could see where 
expanding foam insulation had been sprayed into a large gap in the foam 
panels above the ridge beam but there was still a substantial un-vented air 
space between the top of the foam and the underside of the roofing felt. 
This space was obviously trapping a lot of moisture. The following photos 
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show the situation as we saw it. It appeared to us that the problem was 
mostly confined to the area from the ridge down a foot or two with some 
small areas of concern in the vertical seams between the foam panels. 
However, without removing substantially more of the roofing, we cannot 
be sure that more problem areas won’t be discovered. 

 
Opening the ridge of the original 
portion of the roof revealed a large 
un-vented air space, significant 
liquid water, rotting and moldy OSB 
sheeting. This photo also shows the 
foam sealant applied in the cavity 
during one of many attempts to fix 
the roof’s problems. However, there 
is still a large and un-vented air 
space below the ridge cap. 
 
 
Removing the top layer of OSB 
reveals that the water damage (dark 
staining of the sheeting) is most 
pronounced in the top few inches 
below the ridge. 
 
 
 
 
 
 

 
Moisture damage to the OSB 
sheeting, dark mold patches, and 
rusted fasteners along the ridge 
line. 
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This beam runs vertically up the roof 
(directly under a gable dormer wall) 
and is the same depth as the foam 
insulation panels. So the edges of 
the beam create gaps all the way 
through the insulation layer where 
air can infiltrate. The dark patches 
show that there is moisture damage 
around these areas. 
 
 
 
Water damage at the ridge line has 
resulted in the OSB sheeting being 
spongy and delaminated. 
 
 
 
 
 
 
 
 
 
No evidence of damage in the new 
addition portion of the roof which 
was constructed differently. 
 
 
 
 
 
 
 
 

 
4. Having determined where and what the problem is we began looking for 

the cause. We suspected that moisture laden warm air is rising up through 
the poorly sealed ridge area and condensing in the un-vented air space 
directly below the ridge cap (Condition A). This would typically be most 
pronounced in the winter time when the outside air temperature is cold. 
When we opened up the roof it was a warm, sunny day and yet we found 
substantial liquid water on the enclosed surfaces of the un-vented air 
space. This indicates that there is also an overheating issue which is 
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causing this un-vented air space to reach very high temperatures under 
the dark grey roof shingles. This creates a situation of low relative 
humidity within the un-vented air space. This, in turn, causes moisture to 
be drawn into this space from both the inside and outside of the home due 
to the tendency for moisture vapor to move from areas of high relative 
humidity to areas of low relative humidity. Because this space is not 
vented, this moisture becomes trapped and condenses at night when the 
air temperature drops below the dew point (Condition B). So we suspected 
that this area of the roof is suffering from moisture accumulation due to 
both Condition A and Condition B. Condition B is largely proven by the 
presence of an un-vented air space containing liquid water on a warm 
morning. To determine whether Condition A is occurring we needed to test 
whether there is air leakage in the roof assembly and to do this we needed 
to perform a blower door test. 

5. A Blower Door was installed in the front entry door and run at maximum 
fan speed to depressurize the house. Using an infrared camera and a 
smoke pencil we were able to determine that there is, in fact, substantial 
air leakage in numerous places, including around the log ridge beam. The 
following photos show some of the thermal images taken during the test.  

 
For the sake of clarity, some of the images are displayed in black and white 
and some in color. In the b&w images air leaks appear as either light or dark 
colored streaks. The light ones are due to warm air entering from places 
where the sun was striking the outside of the building, while the dark ones are 
due colder air entering from areas where the sun was not hitting the building. 
In the color images, warmer surfaces are more red and cooler surfaces are 
more blue so the air leaks appear as either red or blue streaks. 
 

Each thermal image has the corresponding actual image beside it. 
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Master Bedroom  – this image very clearly shows significant air leakage around 
the ridge log, typically in the v-grooves of the tongue and groove ceiling. 

 

 
 

Master Bedroom  – the white streaks in the image above show air leakage on 
either side of the ridge beam and a significant amount at the roof-to-wall 
connection below the ridge. In the image below, the blue steaks show cool air 
entering at the bottom edge of the roof where it meets the wall. Every groove in 
the tongue and groove ceiling is leaking air. 
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Great Room  – the red and yellow streaks in this image show air leakage on 
either side of the ridge log. 
 

 
Great Room  – the dark streaks show air leakage in the valley and at the roof to 
wall connection.  
 

 
 
 
 
 
 
 
 
 
 

Dining Room  – the light streaks show air leakage around the ridge log. 
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Addition  – the newer addition at the south end of the building has a different 
type of construction and is showing no signs of air leakage at the ridge. 
 

6. A humidity sensor was run in the home for more than two hours to 
determine whether there were unusually high levels of moisture in the 
inside air. The result was a consistent 39% relative humidity at a 
temperature of 68
F. We consider this to be an acceptable level for the 
home. 

7. Finally, we inspected the condition of the vapor barrier in the crawl space 
to ensure that there was no excess moisture coming from the ground 
beneath. We found it to be in excellent condition. And we checked the 
operation of the Heat Recovery Ventilation system to ensure that it is 
doing its job of helping to remove excess moisture from the interior of the 
building. We discovered that a damper was not closing and needs to be 
repaired however, this does not prevent the system from removing 
moisture from the inside air. 

 
CONCLUSIONS 
As the Thermal Images above show, there is clearly significant air leakage 
throughout the roof structure of the older portion of the home. This confirms our 
suspicion that, in winter, warm, moist air from the interior of the building is rising 
up through the roof of the home (due to the stack effect whereby warm air rises). 
This warm, moist air is getting trapped in the un-vented air space directly below 
the ridge cap of the building and the moisture is condensing on the cold surfaces 
of the un-vented air space (Condition A). 
 
So our conclusion is that both Condition A (in winter) and Condition B (in 
summer) are causing moisture condensation in the un-vented air space beneath 
the ridge cap. This, in turn, is causing saturation of the OSB sheeting, rot, mold, 
rusted fasteners, bad smells, and general deterioration of the roof structure. 
 



                                                                              - 10 - 
 

615 Oak Street Suite 101 Missoula, MT 59801                   406.721.2741                   www.energetechs.com 

In our opinion, this is a direct result of the original contractor failing to follow the 
manufacturer’s drawings and recommendations for the installation of the foam 
roof insulation panels in at least the following three ways: 

1. The drawings show that the panels should have been carefully cut to fit 
around the ridge beam hidden in the roof structure, leaving no air space 
below the ridge cap. Instead the panels were cut vertically at the sides of 
the ridge beam leaving a large, un-vented space where moisture can 
accumulate (see sketch below). 

 

 
 
2. The recommendations written on the plans clearly state that all gaps in 

and around the foam panels should have been sealed with expanding 
foam. The single component foam in the un-vented air space above the 
ridge beam that we saw when we opened up the ridge was reportedly 
applied at a later date (not during the original installation). We saw no 
evidence of any attempt by The Builder to seal the gaps around the foam 
panels during the original installation. 

3. The panel manufacturer recommended the use of a vapor barrier on top of 
the tongue and groove prior to the installation of the foam panels “as per 
local building jurisdiction”. The governing code at the time (the 1993 Model 
Energy Code) clearly calls for a vapor barrier on the warm-in-winter side of 
the assembly. We saw no evidence of any vapor barrier being installed 
between the ceiling and the panels. However, we were not in a position to 
cut into the building structure to confirm this for certain. We recommended 
to The Owner that he have the roofer cut a one-foot-square hole in one of 

Un-vented air 
space 

Recommended installation Actual installation 

Foam panel 

Hidden beam 

Ridge log 

Tongue and 
groove ceiling 

Ridge cap 
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the foam panels in the original roof from above to determine for certain 
whether a vapor barrier was installed. However, if a vapor barrier had 
been properly installed we would not have seen the amount of air leakage 
that we saw throughout the ceiling when we performed the blower door 
test. 

 
The blower door test also revealed significant air leakage at the roof to wall 
connections and other areas of the roof.  
 
There is also a significant potential for air leakage between the tongue and 
groove ceiling and the SIPS panels that cover the outer edges of the gables of 
the house (the rakes). The SIPS panels are rigid and straight while the ceiling is 
slightly undulating as it crosses a number of log purlins. Therefore, in places 
between the ceiling and the SIPS panel, there are gaps that run horizontally from 
the fascia across to the interior of the building and provide a large and easy 
pathway for air to enter the building (see photo below). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Gap between tongue and groove ceiling and 
SIPS panel at outer edge of original roof (now 
inside new addition) 
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RECOMMENDATIONS 
 
In order to correct the problems in the original portion of the roof, we recommend 
that all damaged areas be removed and replaced and that the entire roof of the 
original house be reinstalled according to the original manufacturer’s 
recommendations and applicable building codes. 
 
We further recommend that testing be carried out to determine whether there is 
any threat to the health of the occupants from mold that could be present due to 
the excess moisture in the assembly. 
 
If you have any further questions or concerns, please feel free to contact us at 
any time. 
 
Sincerely, 
 
Russ Hellem, Gary Mazade, and Andy Lemann 
 
Energetechs, Inc. 
 
Disclaimer 
Please note that none of the staff at Energetechs’ are trained in legal matters and that any 
interpretation of legal issues contained in this report is based purely on our experience and on the 
best information available to us at the time of writing this report.
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APPENDIX A 
 
Montana Code History 
 

Montana Code Chronology 

Enactment 

Date  
Effective Date  

���������	
 ��

1972     ICBO Uniform Codes  

1986     1983 Model Energy Code (MEC)  

1989     1986 MEC  

1992     1991 MEC supplement (with reference to AHSRAE 90.1-1989)  

1994     1992 MEC supplement (with amendments)  

1996     1993 MEC  

July 2004  Sept 2004  Adopted 2003 IECC  

Fall 2009?  ???  Begin adoption process for 2009 IECC in March 2009  

�������� 	��
���

��������������������������� ������������� ��

 
 
The administrative rules and the history of code changes can be found at this URL 
 
http://mt.gov/dli/bsd/bc/pdf/bc_rules.pdf 
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(From Administrative Rules of Montana – 1998 Edition) 
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APPENDIX B  
 
  50-60-102. Applicability. 
 
(b) The provisions of the state building code relating to energy conservation in residential buildings are 
enforceable:  
     (i) by the department only for those residential buildings containing five or more dwelling units or 
otherwise subject to the state building code; and  
     (ii) through the builder self-certification program provided for in 50-60-802 for those residential 
buildings containing less than five dwelling units and not otherwise subject to the state building code. 
 
     History:  En. Sec. 4, Ch. 366, L. 1969; amd. Sec. 2, Ch. 226, L. 1974; R.C.M. 1947, 69-2107; amd. Sec. 
2, Ch. 555, L. 1981; amd. Sec. 1, Ch. 194, L. 1987; amd. Sec. 60, Ch. 83, L. 1989; amd. Sec. 2, Ch. 383, L. 
1993; amd. Sec. 1, Ch. 444, L. 1993; amd. Sec. 2, Ch. 488, L. 1997; amd. Sec. 1, Ch. 47, L. 2001; amd. 
Sec. 4, Ch. 443, L. 2003. 
 
50-60-801. Statement of policy on residential energy efficiency.  
50-60-802. Enforcement of energy code through builder self-certification.  
50-60-803. Energy labeling sticker. 
 

50-60-203. Department to adopt state building code by rule. (1) (a) The department 
shall adopt rules relating to the construction of, the installation of equipment in, and 
standards for materials to be used in all buildings or classes of buildings, including 
provisions dealing with safety, accessibility to persons with disabilities, sanitation, and 
conservation of energy. The adoption, amendment, or repeal of a rule is of significant 
public interest for purposes of 2-3-103.  
     (b) Rules concerning the conservation of energy must conform to the policy 
established in 50-60-801 and to relevant policies developed under the provisions of Title 
90, chapter 4, part 10.  
     (2) The department may adopt by reference nationally recognized building codes in 
whole or in part and may adopt rules more stringent than those contained in national 
codes.  
     (3) The rules, when adopted as provided in parts 1 through 4, constitute the "state 
building code" and are acceptable for the buildings to which they are applicable.  
      

     History:  En. Sec. 8, Ch. 366, L. 1969; amd. Sec. 5, Ch. 226, L. 1974; amd. Sec. 2, Ch. 116, L. 1975; 
amd. Sec. 17, Ch. 504, L. 1975; amd. Sec. 1, Ch. 173, L. 1977; amd. Sec. 16, Ch. 187, L. 1977; amd. Sec. 
2, Ch. 504, L. 1977; R.C.M. 1947, 69-2111(part); amd. Sec. 1, Ch. 350, L. 1991; amd. Sec. 3, Ch. 383, L. 
1993; amd. Sec. 1, Ch. 140, L. 1997; amd. Sec. 7, Ch. 331, L. 1997; amd. Sec. 4, Ch. 488, L. 1997; amd. 
Sec. 1, Ch. 486, L. 1999; amd. Sec. 62, Ch. 130, L. 2005.  

     50-60-801. Statement of policy on residential energy efficiency. The legislature 
finds that the people of Montana have an interest in energy efficiency in certain 
residential buildings for the purpose of protecting and improving their economic and 
environmental well-being and energy security, while recognizing the basic need for safe 
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and affordable shelter. It is the policy of the state of Montana to encourage energy 
efficiency in residential buildings through strategies that ensure that:  
     (1) the housing consumer has access to the information required to make informed 
choices about structures and energy efficiency measures;  
     (2) energy efficiency measures are safe, reliable, and readily available for use in 
Montana;  
     (3) investments in energy efficiency measures are cost-effective;  
     (4) the cost of energy efficiency measures on the combination of down payments, 
monthly mortgage payments, and monthly utility bills does not adversely affect the 
affordability of housing to prospective home buyers and renters; and  
     (5) energy efficiency measures do not place an undue or inequitable burden on 
residential building owners or renters, the residential construction industry, financial 
institutions, real estate salespersons and appraisers, energy providers, or state and local 
governments. 

  50-60-802. Enforcement of energy code through builder self-certification. A person 
who begins construction on a residential building in Montana after October 1, 1993, shall 
certify in writing to the building owner at the conclusion of construction that the 
residential building has been constructed in compliance with the energy-efficient 
construction standards adopted under the provisions of 50-60-203(1).  

     History:  En. Sec. 4, Ch. 383, L. 1993.  

     50-60-803. Energy labeling sticker. (1) The department of labor and industry, in 
consultation with the department of environmental quality, shall prescribe by rule 
requirements for a labeling sticker to be affixed to a new residential building that 
describes the energy efficiency components of the home, including but not limited to 
heating appliance efficiencies and R-value or U-value of ceilings, walls, floors, windows, 
and doors in new residential buildings.  
     (2) A person constructing a new residential building shall affix to that residential 
building in a manner prescribed by the department of labor and industry a labeling sticker 
as described in subsection (1). 
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APPENDIX C (From the Model Energy Code – 1993 Edition, Page 23) 
 

 


