
O
ver the past two decades, 
responsible roofing profes­
sionals have sparked a 
drive toward greater inter­
est in and adherence to the 
concept of sustainability. 

Beyond the desire to improve return on 
investment on such a significant part of the 
building envelope, adopting roof systems to 
fit within environmental parameters has 
great resonance in modern times. 

Perhaps the most cogent description of 
the concept came from Gro Harlem Brundt­
land, former prime minister of Norway, in a 
1987 report to the United Nations Commis­
sion on the Environment and Development. 
In it, Brundtland defined environmentally 
sustainable development as “development 
that meets the needs of the present without 
compromising the ability of future genera­
tions to meet their own needs.” 

In the roofing industry, the essence of 
sustainability is long-term performance. 
This anticipates service lives of 30 years or 
more for roofing systems. 

As roofing professionals applied the 
concept of sustainability to their construc­
tion and reroofing projects, they learned 
that several key areas provided opportuni­
ties for improvement. These areas were 
identified by the CIB (International Council 
for Research and Innovation in Building 
Construction) Working Commission W.83 or 
RILEM (International Union of Testing and 
Research Laboratories for Materials and 
Structures) Technical Committee 166RMS 
(CIBW.83/RILEM166RMS). This author 

was a cochairman of the committee. 
The areas identified include: 
1.	 Minimize the burden on the environ­

ment by responsible use of materi­
als; 

2.	 Conserve energy by improving ther­
mal efficiency of roofs; and 

3.	 Extend roof lifespan by improving 
long-term performance. 

We will focus our attention primarily on 
the third tenet; in particular, how roofing 
professionals and building owners can 
extend the lives of their roofing systems, 
specifically those using single-ply mem­
branes, during and after installation. 

The comments that follow should be 
viewed as a primer to spark greater interest 
in and adoption of the methods that achieve 
sustainability. While it is not a complete 
and definitive guide, we believe it does 
address some areas of great interest and 
opportunity for roofing professionals. 

Certainly much can be done to ensure 
sustainability before bringing in the con­
struction crew. Gaining a consensus among 
all parties as to the goals and performance 
expectations is an important step, as are 
factoring in the budget for the project, 
deciding on the specific characteristics of 
the building, and determining its geograph­
ic location. 

Detail 1 – A good example of how to clearly outline the structure of a roof, its components, 
and instructions with good visual information. Courtesy of Tom Hutchinson. 

D E C E M B E R  2 0 0 7 	  I N T E R F A C E  •  1 5  



Detail 2 – The components of a sample roof system that applies the philosophy of 
sustainability. Courtesy of Tom Hutchinson. 

Material Selection & Design	 products on the market advertise their abil-
Choosing the appropriate materials is ity to produce sustainability, only quality 

certainly a major factor in the procurement materials with proven records of long-term 
of a sustainable roofing system. While many performance should be used. Materials and 

systems that offer the promise of perfor­
mance but lack the historical data to sup­
port this claim should be viewed through a 
very skeptical prism and be tested as thor­
oughly as possible before being put into 
widespread use. 

The focus of this article will be the realm 
of removal and replacement. While roof re­
placement design is worthy of an entire arti­
cle in itself, by way of example, a sustain­
able replacement roof system might include 
the following parameters and design ele­
ments: 

•	 Remove the existing roof system and 
install a vapor retarder/temporary 
roof. Often, this requires a gypsum-
based coverboard with a base sheet 
and a smooth-surfaced, modified-
bitumen capsheet or an EPDM 
membrane. 

•	 Install a 1-1/2-in base layer of poly­
isocyanurate insulation. 

•	 Place tapered 1/4-in/foot polyiso­
cyanurate over polyiso. 

•	 For mechanically fastened and fully 
adhered systems, add coverboard. 

•	 Install 60- or 90-mil EPDM mem­
brane. 

Photo 1 – Long-term design solutions to roofing concerns often involve the work of associated trades. This mechanical penthouse requires 
complete tuckpointing and masonry restoration work prior to the commencement of roof replacement operations. (Photo by Tom 
Hutchinson.) 
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Photo 3 – Dense coverboard protection over low-density insulation is recommended by the author 
below both fully adhered and mechanically attached membranes in order to promote long-term 
protection to both the insulation and roof cover. Photo by Tom Hutchinson. 

Photo 2 (above) – Energy conser­
vation is a global crisis, so 
sustainable roof replacement 
should include the installation of 
substantial thermal insulation. 
Doing so often involves the raising 
of the perimeters. This photo 
shows one option preferred by the 
author in which vertical 2 x 12s 
are supported by steel angles and 
offset to provide a slope for the 2 x 
4 cap. Note, too, that the wood 
blocking joints are not butted, but 
mitered at 45 degrees and screw-
fastened. This prevents 
misalignment where wearing may 
occur. Photo by Tom Hutchinson. 

•	 Raise roof curbs and 
plumbing vents. 

•	 Relocate roof drains to 
achieve a more economi­
cal, tapered insulation 
layout and a more effi­
cient drainage system. 

•	 Raise roof edges to accommodate 
the installation of significant 
amounts of thermal insulation. 

•	 Raise any mechanical equipment 
(HVAC, condenser units, pipes) as 
required. 

•	 Design appropriate pipe curbs. 
•	 Design details for complex condi­

tions. 

While there are certainly a number of 
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options to consider while compiling a list of 
materials and design options, focusing on 
long-term performance should be given pri­
ority, whenever possible, over initial costs. 
Life-cycle analyses that have been conduct­
ed validate the value of focusing on long-
term performance.1 These reports support 
the proposition advanced by many roofing 
consultants that the investment in en­
hanced system design can produce relevant 
economic return to the building owner. 

As an example, in a report issued by Jim 
Hoff using the Equivalent Uniform Annual 

Cost (EUAC) calculations,1 20-year roofing 
systems in the study offered long-term costs 
10 percent to 15 percent lower than their 
15-year counterparts. In addition, the EUAC 
of the single 30-year system studied offers 
an additional cost savings of 12 percent 
beyond a similar 20-year system. 

A critical component in achieving sus­
tainable roof systems is comprehensive con­
struction drawings that appropriately com­
municate to the bidding contractors both 
the design intent and the scope of work. 
Simply put, specifications are not enough; 
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Photo 4 (left) – Note how the EPDM membrane at this drain drops into 
and above the clamping ring. Small details such as this communicate 
clearly to the owner and contractor that the designer cares about 
quality workmanship. (Photo by Tom Hutchinson.) 

the roofing system should be designed and and points 
drawn. of confusion 

No amount of text can properly describe that can 
the detailing required in complex situations. lead to mis-
Even simple details can become confusing takes and, 
when not properly drawn. Manufacturers’ in some ca­
standard details and requests to have con- ses, legal 
tractors basically design the roof with shop action. 
drawings are inappropriate for achieving Effective communication has become ple for whom English is not a first language 
long-term performance. Comprehensive more important in the past few years, if only or even a language they speak at all. Visual 
drawings add greater clarity in understand- because it has become more challenging. information usually overcomes any lan­
ing the project, eliminating many doubts Much of today’s workforce consists of peo- guage barrier. 

Photo 5 – This three-year-old, 90-mil EPDM roof, designed to FM 1-120 
standards, is well on its way to achieving long-term service life (a minimum 
of 30 years). (Photo by Tom Hutchinson.) 
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Photo 6 – This shows drainage areas on the roof in Photo 5. Courtesy 
of Tom Hutchinson. 

These may in­
clude conditions 
found during the 
roof removal, such 
as deteriorated 
decking, buried 
conduit, and con­
struction that dif­
fers from that 
which was as­
sumed. Addition­
ally, weather is­
sues need to be 
considered. In­
stalling roofing in 
i n a p p r o p r i a t e  
weather cannot be 
tolerated. If ob­
served or discov­
ered, such work 
should be reject­
ed. We all have 
horror stories of a 

project kept “on schedule” by working 
through bad weather. The ultimate punish­
ment comes when the roofing system fails to 
perform as expected because of this push to 
meet a deadline. 

Maintenance 
Certainly there are now general industry 

standards to follow when it comes to main­
tenance. In fact, most warranties require 
regular performance of maintenance. How­
ever, even the specter of keeping a warranty 
viable doesn’t encourage every building 
owner to stick to the maintenance plan. In 

Prior to releasing the contract document 
for bidding, this author recommends pre-
qualification of contractors to confirm their 
suitability and qualifications for the partic­
ular project. Do not post the project with 
organizations that list projects for bid. Be 
selective and eliminate the unqualified early 
in the process. A poorly qualified contractor 
can lead to less than desirable results. 

Construction Administration 
Following the bidding, the emphasis 

shifts to construction administration and 
observation. The building owner (or more 
often, a roofing 
consultant hired 
by the owner) will 
need to diligently 
review the work 
being done to 
ensure installa­
tion complies with 
the bid set docu­
ments and fulfills 
the terms of the 
contract. An 
important part of 
contract adminis­
tration is answer­
ing questions and 
arriving at deci­
sions when deal­
ing with situa­
tions that were 
unforeseen at the 
start of the pro­
ject. 

Photo 7 – Another view of the same roof in Photos 5 and 6. Photo by 
Tom Hutchinson. 
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fact, most would not want to answer the 
question, “Do you spend as much time 
maintaining the roof as you do on your 
other investments?” 

This author believes the industry stan­
dard of a twice-a-year maintenance pro­
gram is not good enough. While inspection 
and maintenance in both spring and late 
fall are good, additional inspections are 
required, such as after violent storms and 
during the fall in areas of leaf loss. It should 
be remembered that powerful microbursts 
can even drive twigs into a roof, and that 
water builds up on a roof when leafs clog 
the drains. This can cause real concerns 
because of the extra load on the roof. In the 
fall, weekly cleaning of roof drains is 
required for roofs with overhanging trees. 
Additional inspections are also required fol­
lowing all HVAC maintenance work. 

Visual observation is mandatory; the 
roof consultant or the owner or both should 
walk around the roof and pay careful atten­
tion. Has a fastener backed out? Did the 
insulation attached to asphalt or foam 
buckle up? 

Make sure to watch roof curbs in partic­
ular, as they involve a great deal of hand 
work. The units above are often worked on, 
and crews such as window washers often tie 
off to them. 

In addition to monitoring the roof, track 
those who access it. Track activity on the 
roof by workers sent up to conduct repair or 
maintenance of HVAC and other equipment. 
Accidents may happen and won’t be report­
ed. To avoid this, require all parties to noti­
fy the appropriate individual when they 
access the roof and inform them that the 
roof will be inspected following their visit. 
This commonly increases the level of 
responsibility of all parties accessing the 
roof. 

This may seem ridiculously obvious, but 
fix problems right away. Contact the appro­
priate manufacturers in writing as soon as 
possible so they can document the report 
and contact a roofing contractor to make 
the appropriate repairs if warranted, or be 
held responsible if the repairs don’t occur. If 
the particular item is not covered by the 
warranty, be sure the owner realizes that 
the responsibility for payment falls on him­
self or herself. 

Conclusion 
The increased focus on “green” con­

struction should assist consultants in their 
efforts to promote sustainability and roof 
systems that live up to Gro Harlem 
Brundtland’s words cited at the beginning 
of this article: meeting “the needs of the pre­
sent without compromising the ability of 
future generations to meet their own 
needs.” Still, consultants may face a chal­
lenge when translating these goals to a fin­
ished product on a rooftop. 

One thing to consider in that situation: 
While consultants are meant to look out for 
the interests of the client, they can still be 
part of a team. In fact, our role is to lead that 
team in its effort to achieve an excellent 
result that will stand the test of time and 
meet the standards of sustainability. 
Through foresight, communication skills, 
respect for due diligence, patience, and con­
sistency, positive results will be achieved. 
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