Raise your glass – Wine Roofs are here.

By Kevin Falkerson

Archaeological evidence indicates
that wine and human culture
stems back to Neolithic period
some 8000 thousand years ago.
Whether wine is a cultural vice or
a fine fellow companion, its
production has grown to nearly
30 million tons worldwide per
year. In turn, the colossal industry
certainly has left its impact upon
the environment and the land.
Beginning at the turn of this 21st
century, a movement among eco-conscientious winegrowers and makers started
plotting a course for a more sustainable wine industry. Today, the sustainable wine
industry is proactive and committed to developing energy efficient buildings,
technologies and farming practices that strive towards benefitting the environment.
The focus of this article will be to literally look at ‘getting on top’ of the sustainable
wine industry; covering the storage & operation facilities with vegetative living roofs
and walls and understanding the tangible performance benefits that can be gained.

Sustaining generations to come
Italy has a lot to boost when it comes to wine culture. The country is home to over
2000 grape varieties, is the largest wine producing country and is one of the oldest
wine-producing regions in the world. Now, they are posed to gain yet another title:
The world leader in utilizing green roof technology upon winery facilities. There have
been several projects over the last few years that have integrated ‘living architecture’
into the building program of the new winery facilities.
Notably, the Antinori Winery in the Chianti region has fused together the vineyard,
production and tasting rooms into one gracefully executed union between nature and
culture. The rooftop is literally an extension of their greater vineyard with the
architectural appearance slipping itself into the hillside with the surgical precision of a
well-performed operation.

Antinori Winery in Italy with vineyard rooftops

The prime driver for these designs has been the functional benefits of improved
building performance resulting in significant saving in energy costs. Building
integrated vegetation (BIV) has a powerful temperature stabilization effect upon the
indoor environment of the winery’s cold storage facilities.
Beyond the numerous functional benefits that can be achieved from living roofs, the
project also masterfully used the technology to integrate this large-scale industrial
facility into their surrounding landscapes. By planting vines on the roof, they extended
their own grape production while effectively creating a vineyard that is unbroken and
seamless in appearance.

Antinori Winery – Interior of facility with sky opening

Rooftop plan: circles are skylights

The winery’s production and bottling center also has a program that features a
restaurant, museum, library, retail outlet and a wine-tasting area. Day lighting the
faculty was achieved through a series of circular cutouts or skylights that flooded and
infused the interior (both the lower and upper levels) with natural light, while still
allowing for the living roofscape.

At the Cantina Mori della Zugna Winery in
Italy, the design integrates both grasscovered extensive designs with intensive
roofs for growing vines. Over 6000 vines are
farmed atop of the storage facility where the
deeper soil profile provides greater thermal
performance to the storage cellar below.
Thinner vegetative roofs (without vines)
were placed over the administration and
maintenance offices where thermal
performance levels were not as critical. A
Cantina Mori della Zugna Winery - Rooftop vines
special cloned variety of grape was
developed especially for the roofscape so that
few or no fungicidal treatments would be required. Ground cover inbetween the vine
rows are also maintained to provide the maximum benefits afforded by the vegetative
roof system.

Cantina Mori della Zugna Winery – Aerial view of facility & surrounding vineyards

Benefits of Building Integrated Vegetation for Wineries
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The wine industry has begun taking steps towards developing and evolving more
green and sustainable initatives related to building and land development practices.
For instance, the California Sustainable Wine Growing Alliance (CSWA) envisions
sustaining the California wine community by promoting growing and winemaking
practices that are “environmentally sound, socially equitable and economically
feasible”.

Mt. Difficult Winery, New Zealand – living roof used for evaporative cooling

industry.

Sustainable building practices
that have resulted from these
programs include: solar & wind
energy in vineyards and
wineries; energy efficient HVAC
& R systems; LEED & green
building design; recycling and
composting. Although the use of
vegetative building systems has
not yet been commonly
incorporated into winery
design, they do hold
tremendous potential to fulfill
the mission towards a more
environmentally responsive

Processing grapes and the
requirement for controlled cold storage is an energy
intensive operation and accounts for typically
70% of the vineyards total energy consumption.
Wine barrel storage
areas require stable temperatures
over the entire aging process with requirements of
55 degrees for red
wine & 45 degrees for white wine.
By integrating vegetative roofs and/or walls into a
new winery facility, one can mitigate many of
these impacts upon the environment. Foremost,
vegetative roofing systems
are superior at providing passive cooling for
structures and reducing
solar heat gain. Since temperature control is a vital
component of wine making, a living roof sheltered
building can significantly reduce the amount of
supplemental energy required to maintain proper
and
stable temperatures that are required for cold
storage of barrels.

POTENTIAL BENEFITS
1. Passive cooling –alleviate
solar heat gain
2. On-site stormwater
management
3. Carbon sequestering
4. Reduced HVAC & R
systems size –lower
capitalization & operation $
5. Increase biodiversity &
integrated pest
management
6. Gain environmental
certifications, e.g., LEED
7. Meet or surpass
Governmental code
requirements
8. Improved building esthetics

Similarly, living walls or green façades
placed
along the southern or west walls would also reduce
solar heat
gain into the building. Depending on
the actual vegetative roof design, these systems can
result in 50% up to 75% savings in cooling and
heating costs. Furthermore, if the living roof system is
coupled with a ventilation strategy of nighttime
flushing, a very effective passive climate-control
condition can occur.

9. Marketing/PR opportunities
sustainable green company

When it Rains it’s Pours
Stormwater discharge coming from large processing warehouse roofs and
surrounding ground hardscapes can literally be in the millions to tens of millions of
gallons depending on the roof square footage and regional rainfall patterns. Vegetative
roofs have the ability to absorb most rain storms and thereby help with meeting many
of the new stormwater regulations required by the state and/or federal governments.

A typical commercial winery – aerial view

Winery with vegetative roofing – aerial view

A building’s stormwater runoff onto land or into rivers and sewer system can be
reduced by 65- 80% while the remaining rainwater can be harvested, stored and used
to water the living roof in the summer. When living roofs are combined with LID
designs on the ground, like permeable pavement and bioswales, it is quite viable to
obtain a net zero runoff senario for the entire wine production facilty.
A Bottle of Red or White requires a lot of Blue
Water use can also be a significant demand with the industry average being from 6
gals up to 8 gals of water for every gallon of wine produced. Winery wastewater
mainly comes from washing tanks, barrels, crush pads and floors. The generated
wastewater tends to have a lots of suspended solids and residues of sugars which
make treatment of the water diffucult due to its high oxygen demand (BOD counts).
Winery wastewater can be handled by having
an integrated on-site water treatment system
that can deliver the pre-filtered and partially
processed wastewater to the roof for irrigation.
In specially designed systems, roofs can be
developed as ‘wetland roofs’ where significant

volumes of water can flood irrigate the vegetation on the roof.
The rooftop plants are selected to bioprocess or bio-filter the water and evaporate it
into the atmosphere. This strategy can be particular useful as wineries would not need
to devote sizable constructed ponds on the ground which could be better utilized to
grow more vines.
The Mt Difficulty Winery in New
Zealand employs its 10,000 square foot
living roof exactly in this manner. The
semi-intensive vegetative roof (6 inches
deep) over the barrel storage facility is
used as a disposal area for the winery’s
wastewater treatment plant. In addition,
the passive cooling effect of the
vegetative roof is combined with the
facility’s back-wall that is a berm in the
hillside to provide very constant passive
temperature control for the aging of the
Mt. Difficult Winery, New Zealand – living roof irrigated with wastewater
wine. Learn more about Mt Difficulty’s
green roof at Greenroofs.com project database.
Bio-Dynamic Roofs
By creating living rooftops, the ecological benefits can foster a healthy habitat for wild,
native and bio diverse fauna and flora. In many cases, habitat creation on the facility’s
roof can be developed adjacent to the vineyard where it can attract beneficial insect
and pollinators.
The living plants of these systems can also help to offset carbon emissions since plants,
as well as the green roof soil mix, can work to sequester atmospheric carbon. In
California, where regulations (Assembly Bill 32) now require that at least 49% of all
carbon-sequestering occur at the site of operations, utilizing the facility’s expansive
rooftop could be very instrumental in meeting these requirements.

Summary
Utilizing vegetative systems with sustainable
building design principles can allow aboveground
wineries to improve their building performance,
reduce operational costs while simultaneously
benefit the environment – locally, regionally and
globally. Wineries are learning that investing in
ecological based designs (living architecture)
makes sound financial sense, and is a creative
way to enhance the environment as well as their
own vision. Now, that’s something to raise your
glass to and toast. Cheers!

