experience with the Marriott Long Wharf hotel (Figure 2) re-roof in
Boston best demonstrates the feasibility of the process.

The architecturally striking hotel has long been a Boston land-
mark. In 1984, the owner commissioned a complete re-roof in an
effort to address constant leaking at each of the three tiers of roof
surfaces on all sides of the building. Unfortunately, this did not
solve the problem, and in 2005, after various attempts at quick
fixes, it was decided to address the real issue: a lack of through-
wall flashing in the masonry construction. The PVC membrane
used (Figure 3) in a protected membrane (PMR) configuration on
the project was still in excellent condition at 21 years old. Despite

Figure 5 - The extruded polystyrene was re-used
at other locations.

Figure 6 - Preparing the
membrane for shipping.

Figure 7 - PVC membrane being ground for recycling.

8 e INTERFACE

the fact that it still retained more than 70% of its original plasticiz-
er content, it was decided that with the scope of work related to the
masonry and the magnitude of flashing work to be completed, it
would be prudent to replace the roof as well. This would establish
a continuum of the building envelope to assure the desired level of
performance.

The roof consultant and the owner were interested in recycling
as much of the roof as possible. The project team - consisting of the
contractor, the membrane manufacturer, and a local recycling com-
pany - developed a strategy to re-use or recycle all components of
the existing roof assembly. The ballast (Figure 4) was sent to a land-
scaping company for re-use. The extruded polystyrene (Figure 9)
was likewise sold for re-use in other applications such as insulat-
ing agricultural buildings.
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The membrane was
cut into nominal three-
foot widths, rolled up,
and stacked (Figure 6).
It was sent to the recy-
cling company where it
was fed along a convey-
or system with powerful
magnets that screened
for fasteners and other
metallic objects. The
material was then
processed into a fine
powder (Figure 7).

During trials with
this material and feed-
stock from other pro-
jects, the manufacturer
was able to successfully
integrate very signifi-
cant amounts of recy-
cled material into thick
walkway  protection
membranes.  Subse-
quent trials have vali-
dated the approach.

Having completed a number of projects,
the greatest challenge has been found to be
the logistics rather than the recycling. Close
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Figure 8 - Carver Hawkeye Arena with new roof.

cooperation is required between all involved
parties. Contractors must handle the mate-
rial a little more than they would normally be shipped to the recycler for the prelimi-

to segregate it from the other waste and pre-
pare it for shipping. The material must then

o

RCI, Inc.
800-828-1902
wiww rci-online.org
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Figure 9 - Old membrane packaged in dumpster for shipment.

nary grinding stages prior to being supplied
to the membrane manufacturer.

The experience has, however, been very
positive for all parties. On the Marriott pro-
ject, the contractor estimates that recycling
the membrane and the insulation saved
approximately 25% of the price it would
have cost to dispose of the materials.
Although additional handling labor was
required, it was minimal relative to the
overall savings realized.

Not surprisingly, freight becomes an
important factor in the economics of the
process as the projects get farther away
from the recycling company and the mem-
brane manufacturer.

The most recent recycling project was
the University of lowa’s Carver Hawkeye
Arena (Figure 8). This 158,000-square-foot,
mechanically attached PVC roof had been in
service for 25 years. This past spring, the
campus was struck by a severe storm
accompanied by tornados, resulting in
damage to the roof covering. The university
felt the most prudent course of action was
to replace the roof. The campus actively
recycles a wide variety of materials, and
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officials were receptive to the prospect of
recycling the large amount of membrane to
be removed.

In light of the distance, it was decided to
have the membrane ground locally (Figure
9), thereby minimizing the volume of the
material to be shipped. Doing so saved a
significant amount in freight costs. Working
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in this manner, the concept was found
to be economically viable, even at such
a great distance between the project
and the membrane production facility.

To date, the bulk of the recycled
material has gone into the production
of protective walkway membranes. The
schedule on the Hawkeye project actu-
ally allowed for some of the material to
be processed into the walkway being
installed on the building - the ultimate
complete loop. The next phase in scal-
ing up the program is integrating the
recycled material into regular roofing
membranes. Based on the European
experience and the results of the early
trials, no significant problems are fore-
seen. Work has already begun on the
next major development effort.

At this time, only loose-laid mem-
branes (mechanically attached, invert-
ed, ballasted) have been processed
both here and in Europe. Work is
underway to develop a process for
working with membranes that are
adhered to various substrates. This
presents significant technical issues,
and a solution will likely take some
time to evolve.

These developments bring PVC
membranes to a new level of sustain-
ability, one never achieved before in
the roofing industry. Decades of
proven performance, low maintenance,
highly reflective, energy-saving membranes,
and the ability to recycle material at the end
of its service life provide designers, building
owners, and contractors with a powerful
combination to meet even their most ambi-
tious sustainability targets. [
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