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On Monday April 23, 2014, HurleyIR provided a nondestructive evaluation for Ruff 

Roofers of the Lockheed Martin Building located at 7152 Windsor Blvd, Windsor Mill, MD. The 

nondestructive test (NDT) methods performed were Electronic Capacitance Moisture Detection 

(ECMD) and Infrared Thermography (IRT). The weather conditions were clear, with winds less 

than 10 knots and the roof was free of any surface moisture. The roof is approximately 

60,000SF and the construction is a hot mopped, built up roof with small aggregate. The 

substrate insulation materials are reported to be a Polyisocyanurate with a half inch high 

density fiber board on top. The roof had numerous repair areas and a majority of these areas 

had entrapped moisture below the retrofit surface materials. In many cases, the patterns 

indicated that repairs may have been superficial only. The roof aggregate was being vacuumed 

at the time of this inspection. Additionally, there were numerous points that the aggregate was 

swept into piles to expose repair areas. While the removal of the aggregate only enhances the 

result of the ECMD and IR test methods, the piles are considered to be a factor for 

consideration on the IRT portion of the inspection. Note: the vacuuming of the aggregate will 

certainly remove these markings unless that contractor makes an effort to leave the gravel that 

has been painted. HurleyIR presented this concern to the contractor vacuuming the roof as well 

as a representative of Ruff Roofers. 

There was a direct correlation between tests confirming the same regions of permeated 

moisture, however the IRT revealed that there was a mix of depth levels of which the moisture 

had penetrated. The patterns were consistent with saturated insulation (fiberboard) for part of 

the areas of concern, and also in the conjoining areas where moisture was held within the 

layers of the waterproofing membrane and repair materials. This stratification of permeated 

materials has little consequence in retrofit  planning other than choosing the depth of materials 

to be extracted. The areas of concern were bordered, squared off and marked directly with 

ƳŀǊƪƛƴƎ ǇŀƛƴǘΦ !ƴ ά·έ ǿŀǎ ǇŀƛƴǘŜŘ ƛƴ ŜŀŎƘ ƻŦ ǘƘŜ ŎƻƴŎŜǊƴ ŀǊŜŀǎΣ ǿƘƛŎƘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ highest 

moisture reading on the ECMD and a good point for core testing to verify the NDE and 

determine the material level of saturation (i.e. in membrane only or in membrane and 

insulation). It is important to consider that nondestructive testing is a scientific approach to 

ŘŜǾŜƭƻǇƛƴƎ ŀ Ŧǳƭƭ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ǊƻƻŦΩǎ ƻǾŜǊŀƭƭ ƛƴǘŜƎǊƛǘȅΣ ŀƴŘΣ ǿƘŜƴ ǇǊƻǾƛded by a qualified 



contractor can be extremely helpful in the decision process. However, NDT should be 

substantiated with test samples by your qualified roof contractor licensed to do so. The NDT 

contractor is usually willing to be present during this phase of the evaluation process. The 

results of the tests indicated that over 5,000SF of the 60,000SF roof (over 8%) was not 

salvageable. The areas bordered with paint on the roof minimally needed full material 

extraction repairs - removing all insulation and membrane materials and replacing them with 

like materials. Please note that this report does not include life cycle cost analysis that 

compares the roofs age, warranty and overall condition when determining the cost 

effectiveness of repair vs total roof replacement. The life cycle analysis is an important factor to 

be considered when developing budgetary planning of repair vs replacement. 

When choosing a new roof system, it is important to consider the ability to inspect and 

maintain that system during its expected life cycle. Asphalt membranes (BUR or Mod Bit) are 

excellent systems when the immediate substrate below the membrane is either fiber board or 

fiberglass board. These insulations can be installed (staggered joint) over other types of 

insulations with higher R factors if so desired, but give careful consideration to the outgassing 

reactions of any Phenolic design insulations. It may be better to increase the thickness of the 

fiber insulation then to risk the gas degradation of the membrane. When choosing a single ply 

roof, it is prudent to consider the method of fastening that roof system. Mechanically fastened 

systems have had the best results in NDT maintenance programs, while positively adhered 

systems have had mixed results (many times a factor of application difficulties). Single-ply 

systems incorporating Polystyrene insulations and then ballasted with large rock are not 

conducive to a good NDT program and are also very difficult to perform maintenance on. The 

failures are often associated to punctures in the membrane by sharp objects concealed within 

the large stone ballast. Additionally, leaks occur from tearing of the membrane from the 

compression stress of the poly insulation beneath the enormous weight of the large ballast. 

This roof design has been inherently difficult to maintain and, when problems do occur, equally 

difficult to locate the origin of the defect. NDT is not a high accuracy option and verification of 

results is imperative. Often manufactures will highlight the radiant efficiency of the lighter 

colored single-ply membranes, but these factors of increased efficiency are with mixed results. 

The radiant efficiency of any material is only as effective as its surface condition. Dust or debris 

on the surface - even microscopic dust not visibly evident - will modify the original reflective 

material to be less reflective and a higher emitter of infrared energy. In turn, the radiant 

attributes of differing membranes should not be considered a major factor when selecting a 

roof membrane. 
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Approximate Total Square 

Footage of High De11sity Moisture: 

5253 sqr ft 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Å 

1 18x15 270 

2 24x12 288 
3 93x15 1395 
4 45x15 675 

5 12x9 108 

6 15x12 180 

7 9x3 27 

8 18x12 216 

9 18x4 72 

10 48x9 432 

11 6x3 18 
12 3x3 9 
13 3x2 6 
14 51x18 918 

15 9x4 36 
16 9x3 27 
17 3x3 9 

18 18x18 324 
19 27x9 243 
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