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Motivated by the prospect of increased property values, reduced utility bills, 
and an interest in jumping on the sustainability bandwagon, a noted upturn 
in green building upgrades is helping designers and real estate developers 

stay busy while waiting for the economy to recover. In fact, many of the larger prop-
erty management outfits have set up teams to undertake projects seeking LEED for 
Existing Buildings: Operations & Maintenance (LEED-EBOM, also referred to as 
LEED-EB), a certification by the U.S. Green Building Council. For these compa-
nies, going certifiably green—without major renovations—is an added client service 
that mirrors growing tenant and end-user interest in green building measures.

Moreover, the current economic climate is playing into the industry’s current focus 
on retrofitting existing building stock, as opposed to undertaking new construction.

“Yes, this is a growing trend,” says Jonathan B. Metz, AIA, LEED AP, a senior 
architect with Perkins Eastman’s Stamford, Conn., office (www.perkinseastman.
com). “With the number of existing buildings vastly exceeding new construction, 
any meaningful impact on the environment from building design and construction 
must include renovations to existing structures. In addition, most major corporations 
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After reading this article, you should be able to:
✔  Explain the benefits and challenges of green building 

renovation and retrofit projects, including the use of 
LEED-EBOM.

✔  List candidate building systems and materials that 
can contribute to a LEED-certified or otherwise sus-
tainable renovation project.

✔  Describe the differences between LEED-EB and 
LEED-NC. 

✔  Evaluate renovation strategies based on their impact 
in terms of energy savings, water conservation, 
occupant health benefits, and other green building 
attributes.

Learning Objectives
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transforming antares real estate 

Partners former corporate headquarters 

in greenwich, Conn., into a high-profile, 

multi-tenant sustainable office building, 

the Perkins eastman and Sustainable 

Design Collaborative-led renovation 

team added high-performance glass, 

upgraded the electrical capacity, and 

installed new mechanical systems, 

supplemental cooling systems, an emer-

gency generator, and new elevators. 

Fully leased, the property is currently 

collecting the highest commercial rents 

in the state.

Renovating for
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have, at this point, bought into the green movement and are looking to 
achieve some kind of green certification for their spaces.”

Similarly, the commercial real estate giant CB Richard Ellis (www.
cbre.com) continues to see a steady stream of building owner clients 
seeking sustainability consulting for LEED-EBOM certification in 
order to competitively position their properties to attract and retain 
the few tenants in the market actively seeking to move, reports M. 
Shay Sims, RPA, LEED AP, vice president and portfolio manager with 
CBRE’s Boston office.

Brian Geller, Assoc. AIA, LEED AP, sustain-
able designer with Zimmer Gunsul Frasca 
Architects (www.zgf.com), Seattle, sees LEED 
certification approaching the level of a prerequi-
site for office properties to be considered Class 
A space, at least in a number of cities. And Al 
Skodowski, LEED AP, managing senior vice 
president and director of LEED and sustainabil-
ity for Milwaukee-based commercial property 
manager Transwestern (www.transwestern.net), 
states, “The buzz in the marketplace is that 
sustainability and LEED-EB will become the 
driving force in the next 18 to 36 months.”

StatiStiCallY VeriFiable
With a growing body of metrics confirm-
ing the economic viability of green retrofits, 
it’s becoming harder to deny that sustainable 
upgrades are a crucially important investment, 
particularly in today’s competitive marketplace. 
For example, a 2008 joint research effort led 
by Professor Norman Miller, director of the 

University of San Diego’s graduate real estate program, and CoStar, a 
Bethesda, Md.-based commercial real estate information provider, re-
ported in the Journal of Sustainable Real Estate that 360 LEED-certified 
buildings were collecting an average of $11.13 per square foot more 
in rent, with a $171 per square foot boost in resale value and a 4.1% 
increase in overall occupancy. While a 2010 update to this data revealed 
higher than average vacancy rates, reflecting the overall sluggish market 
conditions, these LEED properties were still commanding higher rental 
premiums. (The study can be found online through CoStar, www.costar.
com/josre/doesGreenPayOff.htm.)

Similarly, a 2008 study by the United Kingdom’s Royal Institute of 
Chartered Surveyors found that 893 certified buildings, when compared 
to 10,000 noncertified facilities within a quarter-mile, commanded an 
average of 6% higher rents and registered a 16% higher sales value.

Furthermore, a 2008 Green Building Survey, conducted by New York’s 
National Real Estate Investor, discovered that respondent corporations said 
they are willing to pay an average of 4% more for LEED-certified build-
ings, while developers said they are comfortable charging an average of 
3% higher rents for green properties. In a similar vein, Turner Construc-
tion’s 2008 “Green Building Barometer” survey reported that 75% of 
commercial real estate developers and rental building owners did not 
expect the credit crunch to discourage them from building green.

Also playing into the mix is a strong government-led effort to green pub-
lic-sector facilities. Federal agencies are under orders to decrease their en-
ergy consumption 30% by 2015, as compared to 2003 levels, and to increase 
renewable energy use to 7.5% annually by 2013. The U.S. government also 
plans to cut greenhouse gas emissions from its facilities by an average of 
26% before 2020. Meanwhile, in California the first state-developed green 
building code, CalGreen, goes into effect in January 2011, requiring all 
facilities seeking building permits to comply with the new mandate.
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a 167,000-SF fitout of Danish diabetes pharmaceutical manufacturer novo nordisk’s north american headquar-

ters, in Princeton, n.J., led by a/e firm KlingStubbins, earned a leeD-Ci Silver certification from the uSgbC.

Windows at tremco’s offices being swapped out for high-performance units. target-

ing leeD gold, the renovation includes a new façade, upgraded HVaC system, 

retrofitted lighting systems, a vegetated roof, wind turbines, PVs, and epoxy floor.
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New codes will also add impetus for green renovations. Earlier this 
year, for example, the International Green Construction Code and 
ASHRAE’s 189.1.2009 Standard for the Design of High-Performance 
Green Buildings were both released.

leeD For eXiSting builDingS
Faithfully serving the industry as a respected tool for mapping out and 
charting a sustainable renovation game plan, LEED-EB has been used 
to certify 734 projects, with 4,837 others currently registered to the U.S. 
Green Building Council database.

LEED-EBOM is based on actual building performance, with standards 
for building operations, periodic system upgrades, changes of use, and op-
erations practices. Recent changes to the certification have increased the 
number of points for energy efficiency, including such practices as energy 
auditing and building commissioning. New credits for water metering and 
the efficiency of cooling towers also emphasize water conservation. Green 
cleaning has been made a single credit category, and former prerequi-
sites—such as reducing mercury from lighting fixtures and auditing build-
ing waste streams—have been converted into credits.

With increased adoption, LEED’s growing reputation has earned it 
the distinction as a reliable stamp of approval for high-quality green fa-
cilities. “LEED-EBOM certification is widely known in the commercial 
real industry as an indication that a property operates at a higher level 
of efficiency,” says CB Richard Ellis’s Sims. “Educated tenants will seek 
these properties to align with their own corporate sustainability direc-
tives and to mitigate their occupancy costs.”

For the 100 or so projects that real estate firm Jones Lang LaSalle 
(www.joneslanglasalle.com) has assisted clients in attaining LEED certi-
fication, the majority have been for existing buildings.

At the same time, it should be noted that once a project reaches a 
certain threshold with installing new systems, it moves from the realm of 
LEED-EB to LEED for New Construction, or LEED-NC. “There is a 
misconception regarding the applicability of LEED-EBOM to sustain-
able renovations, as the focus [of LEED-EBOM] is mainly on building 
operations and maintenance activities,” explains Anthony Bernheim, FAIA, 
LEED AP BD+C, sustainability principal with AECOM (www.aecom.
com), San Francisco. Consequently, the process is much more about 
investigating operations, procurement, purchasing, cleaning, and waste 
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to preserve the historic integrity of Seattle’s King Street Station while simultaneously greening the structure, a sustainable retrofit tracking leeD gold certification is 

currently under way. Sustainable highlights designed by ZgF architects include a new ground-source heat pump system, photovoltaics, natural ventilation, water-saving 

fixtures, and energy-efficient lighting. the building is predicted to achieve an energy performance 56.4% better than aSHrae 90.1-2007.

New public open space

Ground-source heat pumps 
for heating and cooling

Space for 
electrical 
transformer 
for future 
streetcare

Geothermal well field

High-effeciency unit ventitlators

Natural ventilation in main waiting area

Future  
canopy with 
photovoltaics

Photovoltaics on 
restored canopy

Original windows  
preserved and prepared

Operable windows 
restored throughout

Focus on green-minded 
tenants

Lavender historical glass 
tiles salvaged for reuse 
on clock tower

Original structure and materials 
restored and maintained

Performance-based seismic upgrade 
for 500- and 2500-year events

Original clay ceramic roof tiles restored 
providing extended roof life of 75 years

Roof insulation with R-30 value

Wall insulation with R-19 value
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management, which actually fall outside the scope of traditional building 
projects, according to Jonathan Weiss, AIA, LEED AP, director of sustain-
ability for Philadelphia’s KlingStubbins (www.klingstubbins.com).

“LEED-EB offers an opportunity for the design team to close the 
loop between design and operations, since the energy portion of the 
rating system is focused on actual annual energy usage, not just designed 
system simulations,” Weiss adds.

Offering some advice for successfully executing a LEED-EBOM, 
in broad strokes, green building expert and author Jerry Yudelson, PE, 
LEED AP, emphasizes these three points:

1) Make sure the organization is on board and willing to help 
change certain practices, such as recycling habits. “Ultimately, LEED-
EB is about changing behavior as much as it is about changing light 
bulbs,” writes Yudelson.

2) Move forward with the required operational and facility up-
grades and adopting the LEED-required policies.

3) Manage the actual LEED certification process itself, notably 
the required documentation collection from the many parties involved.

In addition, the Tucson-based green consultant recommends that 
Building Teams determine the desired level of certification and settle 
on a realistic budget. After that, he says, it’s important to track costs and 
assign clear responsibilities to each project team member.

aSSeSSing retroFit CanDiDateS
While there is a whole host of green renovation strategies, approaches, 
and commonly addressed building systems, Peter Belisle, the Los 
Angeles-based president of energy and sustainability services for Jones 
Lang LaSalle, says, “Virtually any major renovation these days is going 
to include cost-effective energy-efficiency strategies. That may include 
better insulation methods, new windows, an overhaul of the HVAC sys-
tem, or all of the above. While other aspects, such as the use of recycled 
materials and construction methods with low environmental impact, are 
often incorporated, energy considerations are virtually universal.”

One valuable step in the process, say LEED experts, is conducting a 
full cost/benefit analysis to determine which systems should be totally 
replaced and which just need to be upgraded. To begin the assessment, 
Metz, a 30-year industry veteran who chairs Perkins Eastman’s green 
committee, poses the following hypothetical questions: “Is it really more 
efficient to replace the glazing rather than adding a film to the existing 
glass? Which pieces of the mechanical system have reached the end of 
their life expectancy and need to be replaced anyway?”

Because the most significant contribution to the environment general-
ly comes by means of reduced water and energy use, sometimes it makes 
more sense, for example, to install new air handling systems, filters, low-
flow plumbing fixtures, energy-efficient lighting, and lighting controls 
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one of the most high-profile green renovations 
in process today is New York City’s Empire State 
Building, on track to reduce its annual energy 
use by a 38%, translating into $4.4 million per 
year in energy savings. The iconic project is 
becoming a green building model for the real 
estate industry at large.

“The owner of the Empire State Building 
envisioned the retrofit process as a model that 
could be replicated in any building,” says Peter 
Belisle, president of energy and sustainability 
services with the Los Angeles office of Jones 
Lang LaSalle, whose firm is serving as the reno-
vation’s lead project manager.

According to Belisle, this “replicable model” 
has caught on in the Jones Lang LaSalle fold, 
where the Empire State Building’s savings on 
energy usage are being seen as a model for 
green retrofits at 30 other properties totaling 
more than 14 million square feet.

Before deciding upon the eight renovation 
strategies currently under way at the Empire 
State Building, the project team carefully 
reviewed 65 different possibilities, eventually 

boiling them down to the ones which would 
result in the greatest energy reduction at the 
least cost.

“The cost is about $20 million, but some 
of that was money that would have had to be 
spent on upgrades anyway, so it’s really $13 
million in new money, which means the pay-
back is less than three years,” says Belisle.

A second-floor exhibit highlights the new 
energy-efficient features in video and graphics 
displays. The core renovation strategies include 
adding insulation behind the building’s radia-
tors, rebuilding chillers in the cooling plant, 
upgrading electrical and ventilation systems, 
and retrofitting 6,500 double-hung operable 
windows with high-performance glazing. As a 
last measure, Belisle’s team called for installing 
new electronic instrumentation.

The Empire State Building: An Iconic Renovation
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the landmark empire State building is currently 

undergoing a much-publicized green makeover, 

projected to achieve a 38% reduction in energy 

consumption, saving $4.4 million annually, with an 

estimated payback of less than three years.
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rather than fully replacing an exterior cladding system.
CBRE’s Sims, a veteran of more than 20 years as a property and proj-

ect manager, says he is seeing the strategies with the quickest payback, 
such as replacing pumps, motors, and variable-speed drives, as the ones 
being included in green retrofits. “The most common materials being 
used in sustainable tenant fit-ups include sustainable flooring, wood, 
ceiling tiles, and paint,” he adds.

In terms of the specific building systems that have the potential to 
make the biggest impact, KlingStubbins’s Weiss ranks lighting, plumb-
ing, and finishes as the top three. With regard to lighting and plumbing, 
he adds, “Many opportunities for significant savings exist by changing 
out fixtures using the same inherent infrastructure—for example, the 
same plumbing risers and the same electrical distribution system can be 
modified to accept new light fixtures, new lighting controls, and new 
plumbing fixtures.” A few examples prove the point.

Low-flow plumbing. For a recent KlingStubbins project in Cambridge, 
Mass., the Building Team was able to add a change-out of plumbing fix-
tures at the last minute to a renovation program already in progress, due 
to the relative ease of the work involved, according to Weiss, who serves 
as the lead sustainability consultant for his firm.

“In this case, the existing porcelain fixtures were appropriate for 
lower-flow and lower-flush fixtures, so we were able to go back in and 
change out the fixtures, saving over 40% of the water for this use, 
amounting to nearly 90,000 gallons a year” in savings, Weiss notes.

Lighting upgrades. Even more significant in terms of environmental 
impact is the energy dent made by retrofitting lighting controls and 

making simple upgrades to lighting fixtures, lamps, and ballasts.
“Lighting systems are the most common upgrade because they tend to 

deliver short paybacks and reliable, quantifiable energy savings with mini-
mal tenant disruptions,” says Geller, who recently won the U.S. Green 
Building Council’s national Natural Talent Design Competition. “Reliable 
energy savings also make lighting upgrades a favorite for utility incentive 
programs, giving owners extra financial support to get the work done.”

With lighting gobbling up 40% of the total energy consumption in a 
typical commercial office building, strategies such as daylight harvesting 
and load shedding are known to make a big splash. But even simply chang-
ing out fixtures or adding occupancy sensors will make a difference, too.

Renovating interior finishes. Updating and greening interior finishes 
offers building occupants a double benefit of improved ambience and 
better building performance. These projects tend to require a relatively 
small upfront investment, although they require time on the front end 
to research products and compare green features.

Rather than simply evaluating interior finish materials based on aes-
thetics, color, and cost, today’s savvy Building Teams should consider a 
number of material performance requirements, says Bernheim.
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▶ Editor’s Note  ◀

Additional reading and examination required online. To earn 1.0 
AIA/CES learning units, complete the required reading and take the 
CEU test (80% is passing) posted at www.BDCnetwork.com/Reno-
vatingForSustainability.

1. Studies show that LEED-certified buildings outperform non-
LEED buildings in all but which of the following metrics? 
 A. Increased overall occupancy
 B. Higher rents
 C.  Increased plug loads
 D. Higher resale value
2. Next year, which of the following green building codes will 
be in effect?
 A. California’s CalGreen
 B. International Green Construction Code
 C.  ASHRAE’s 189.1.2009 Standard for the Design of High-

Performance Green Buildings 
 D. All of the above.
3. True or false: According to experts consulted for this course, 
LEED-EB requires changes in the behavior of building operators 
and occupants as much as it requires changes to maintenance 
products, such as light bulbs.
 A. True.
 B. False.
4. Recent changes to the U.S. Green Building Council’s LEED-
EBOM rating program have:
 A. Increased points related to energy efficiency.
 B. Increased credits available for water efficiency.
 C. Consolidated green cleaning into a single category.

 D. Implement all of the above.
5. For green building retrofits, which building systems are 
most likely to have a high impact on efficiency of operations 
and benefits to tenants, according to experts consulted for this 
course?
 A. Lighting, plumbing, and tenant-area finishes.
 B. Building cladding and roofing.
 C. Chillers and cooling towers.
 D. Site and landscaping improvements.
6. True or false: New state and federal laws are allowing great-
er emissions of formaldehyde and encouraging the addition of 
urea formaldehyde to building products.
 A. True.
 B. False.
7. Lighting systems tend to be a common choice for green 
building retrofit projects because such improvements: 
 A. Require minimal capital outlay.
 B. Help improve indoor air quality.
 C. Tend to provide short payback periods.
 D. None of the above.

8. Overcladding an existing façade with a new enclosure sys-
tem can improve the energy efficiency of a building by:
 A.  Reducing air infiltration and increasing use of thermal 

mass.
 B. Increasing air exchange and reducing thermal mass.
 C.  Increasing materials available for recycling and limiting 

the use of new materials.
 D.  Reducing available square footage and increasing sound 

attenuation indoors. 
9. Under the Energy Policy Act of 2005, Federal agencies are 
currently mandated to increase their renewable energy con-
sumption:
 A. In all occupied buildings.
 B. For only new building projects.
 C. By 5% by 2012 and by 7.5% by 2013.
 D. By 15% by 2012 and by 50% by 2013.
10. Increased use of building-integrated photovoltaic (BIPV) 
systems is anticipated by industry experts, driven mainly by 
lower installed costs and easier installation. Use of geother-
mal power is expected to increase as well, with what added 
impetus? 
 A. There is no added impetus.
 B. Efficiency improvements and easier installation.
 C. Improved aesthetics and falling costs.
 D. Federal loans and eased permitting.

GREEN BUILDING RENOVATIONS MODULE
Pass this exam and earn 1 AIA/CES credit. You must go to  
www.bdcnetwork.com/RenovatingForSustainability to take this exam.



“Design professionals must now ask material manufacturers a host of 
questions about durability, recycled content, recyclability, and rapidly 
renewable materials,” says Bernheim, a member of the USGBC board of 
directors. “Other key areas include life cycle assessment, green clean-
ing, corporate sustainability policy, and emissions during fabrication, 
construction, use, and recycling that affect indoor air quality.”

Third-party entities can also help Building Teams evaluate product 
performance by certifying that a given product does, in fact, provide the 
sustainable attributes it claims to offer. While a number of green labels 
such as EnergyStar, Greenguard, and Green Seal have been playing 
a role in the process for a number of years, a new initiative called the 
Pharos Project (www.pharosproject.net) is garnering industry attention. 
Created by the Healthy Building Network (with a number of leading 
AEC firms as charter members), Pharos is a searchable product database 
that enables users to compare and sort product choices based on various 
eco-friendly features, such as recyclable content, volatile organic com-
pound (VOC) emissions, and impact on indoor air quality. With the help 
of this tool, Building Teams can better determine which eco-friendly 
options might be most ideal for a given application.

Using these tools as well as LEED-EBOM guidelines and good de-
sign sense, design and construction professionals are moving the market 
toward a greater selection of sustainable products. For example, more 
replacements for vinyl wall coverings are now coming out in response 
to market demand, notes Jean Hansen, FIIDA, LEED AP, CID, AA-
HID, EDAC, sustainable interiors manager, HDR Architecture (www.
hdrarchitecture.com), Philadelphia. “We’re also seeing a number of new 
sustainable fabrics entering the marketplace, many of which use more 
sustainable treatments, which has actually been an area of great concern 
from a health perspective,” she says.

Hansen, a founding member of the American Academy of Health-
care Interior Design and an International Interior Design Association 
leadership award winner, points to regulatory changes that she thinks 
will improve building performance. One key example is a new rule from 
the California Air Resources Board that limits formaldehyde emissions 
and planned nationwide regulations to significantly reduce added urea 
formaldehyde, a known human carcinogen that exists in composite wood 
products and other materials.

eXPanDing renoVation taCtiCS
While LEED-EBOM is a driving force in today’s market for build-
ing renovations, many teams find their building projects require more 
extensive upgrades to bring them up to par with competing properties. 
Driven by competition as much as interest in sustainable outcomes, 
leading professionals are finding low-cost, high-benefit upgrade tech-
niques that go beyond operations and maintenance.

For example, another fairly low cost item is glazing for better ef-
ficiencies and insulation, says KlingStubbins’s Weiss. “Depending on the 
project, this is often a very effective strategy,” he says.

A number of variables come into play for building envelope upgrades, 
such as facility configuration, local climate, and internal heat gain. By 
performing a thermal imaging scan to identify the greatest areas of heat 
loss and using energy modeling to determine the level of heat gain from 

the windows, the project team can more accurately evaluate the benefits 
of glazing upgrades, says ZGF’s Geller.

A variety of novel design software applications are available to help 
expedite the analysis of enclosure conditions. One new offering is the 
Façade Design Tool (available at www.commercialwindows.org/facade.
php), which was developed by the Center for Sustainable Building 
Research at the University of Minnesota and is sponsored by the U.S. 
Department of Energy’s Windows and Glazings Program. The tool pro-
vides a quick, online guide to the design conditions for a project’s typical 
window unit. Based on those conditions, users can use the tool to rank 
and compare performance data for annual energy use, peak demand, 
carbon emissions, daylight illuminance, glare, and thermal comfort.

Windows and glazing. Whatever the method, a careful façade analysis 
will help Building Teams sort through a number of effective glazing of-
ferings available on the market, as well as several emerging technologies 
with compelling benefits for building operations.
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Seattle’s historic Joseph Vance building, originally built in 1929, earned a leeD-

eb gold certification for the sustainable renovation of 125,000 sf of multi-tenant 

office space and ground-level retail. occupancy jumped from 68% before renovation 

to 90% post-renovation, and rent premiums increased approximately 11%.

SuStainable DeSign+ConStruCtion
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For example, building-integrated photovoltaic (BIPV) systems are 
increasing in power generation capabilities as they become simpler to 
retrofit to existing buildings. These so-called greentech or cleantech 
systems are available in curtain wall and skylight applications that reduce 
solar heat gain while still allowing reasonable daylighting levels. A few 
novel systems, such as those from Pythagoras Solar, have been shown 
to generate up to four times as much electricity as those systems using 
common BIPV technologies.

Greentech glazing is an effective way to facilitate daylight harvesting 
and reduce the power demands of electrical lighting, notes AECOM’s 
Bernheim. For historic buildings, Building Teams around the country 
have been using a successful protocol of removing existing windows 
to apply a heat-reflecting film between the panes, and then sealing 
the sandwiched layer. These upgraded glazing units are then returned 
to their original frames to be reinstalled in the historic structure. For 
example, New York City’s Empire State Building is currently retrofitting 
6,500 dual-pane windows with more highly insulating glass units (see 
box, “The Empire State Building: An Iconic Renovation”).

In another recent historic project, the LEED-EB Gold-certified Joseph 
Vance Building, Seattle, ZGF directed the weather stripping and repair of 
original windows to reduce air leakage. Originally built in 1929, the Seattle 
structure underwent various renovations, including upgrades to the steam-
driven physical plant, bringing the building owner a 47% reduction in 

steam costs and a 52% drop in steam use. The renovation program yielded 
a relatively quick, eight-month payback and a 37% reduction in core-and-
shell water use. The owners credit this work with helping to increase build-
ing occupancy from 68% before renovation, to 90% afterwards.

Even better, rents went up from $20 a square foot before renovation to as 
high as $22 a square foot afterwards. “These results show how strategic al-
location of resources can have a significant impact on building performance 
and the overall success of a green renovation project,” says ZGF’s Geller.

Energy recovery. Yet another approach that is increasingly pursued in 
green building renovation projects is adding heat-recovery and energy-
recovery systems to the HVAC plant.

Take the case of the Building Team for the green overhaul of Tremco’s 
headquarters in Beachwood, Ohio. This team utilized a building simula-
tion program to compare the potential energy-reducing implications 
of glazing, roof systems, building envelope modifications, an HVAC 
upgrade, and infiltration reduction measures. Ultimately, the greatest 
energy savings were predicted from an HVAC system upgrade, accord-
ing to Craig Nelson, vice president of construction operations for WTI 
(www.wtiservices.com), Cleveland, general contractor on the project. 
(WTI is a subsidiary of Tremco). The solution involved converting to 
a variable air volume system, adding a building automation system, and 
installing energy recovery for the ventilation system.

According to the Lawrence Berkeley National Laboratory’s design 
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the leeD gold certified ge energy Financial Services headquarters, Stamford, Conn., uses 100% green power, 30% reduced water use, 20% recycled materials in the 

interior finishes, and “Cradle to Cradle” furniture. the 280,000-sf retrofit is a joint effort between architect Perkins eastman and the Sustainable Design Collaborative.



guide (http://ateam.lbl.gov/Design-Guide/DGHtm/energyrecovery.
htm), energy recovery systems typically incorporate heat exchange equip-
ment (such as desiccant wheels, runaround coil systems, and fixed-plate 
exchangers) to extract heat from a building’s exhaust air stream before it is 
vented. The components, often available as a simple unit, save energy and 
money while also reducing loads for the head-end HVAC machinery. En-
ergy recovery is ideal when outdoor temperatures are below about 50°F. 

A heat-recovery ventilator (HRV) can recapture 60-80% of the condi-
tioned temperatures that would otherwise be lost, according to Toolbase 
(http://www.toolbase.org/Technology-Inventory/HVAC/energy-recov-
ery-ventilators), whereas an energy-recovery ventilator (ERV), which 
transfers moisture from air streams, reduces dehumidification loads. “The 
effectiveness of these strategies depends on what kind of HVAC system 
a building has in place,” says Geller. “Some existing buildings will benefit 
from energy recovery and heat recovery. Energy audits and engineering 
studies can identify opportunities with the greatest potential impact.”

Thermal and moisture control. Another way to supercharge a green 
retrofit project is to tighten up the building envelope for greater thermal 
efficiencies, not to mention dramatically reduced air and moisture infil-
tration. For example, Tremco’s current renovation involves the applica-
tion of a new, highly energy-efficient insulated wall system, silicone seal-
ant and gaskets for glazed areas, new air and vapor barriers transitioning 
into window openings, and the sealing of all window-wall interfaces.

“The new cladding system provides an energy-efficient insulated façade 
and can be applied directly to the existing slate exterior, eliminating the 
time and potential waste of removing the façade,” says WTI’s Nelson.

While this kind of overcladding is an extensive project, it does offer a 
number of attractive benefits, Nelson adds. Thermal performance and 
air tightness will be significantly improved, helping eliminate moisture 
and condensation. But overcladding will also increase sound insulation 
and optimize the use of its thermal mass. Thus, overcladding can add to a 
building’s life expectancy without decreasing room sizes, as is the case with 
interior insulating options. Done well, overcladding will improve building 
aesthetics with only minimal impacts to occupants during installation.

According to Brian Burton, a business development manager with CAN-
BEST (www.can-best.com), an Ontario-based building envelope research 
and testing company, these types of retrofits require a detailed knowledge of 
the material properties and the building science behind the envelope. Fur-
thermore, each project is unique and requires a comprehensive assessment 
to ascertain the best strategy for upgrading the building enclosure.

On-site renewable energy. In addition to various building system upgrades, 
the building site and rooftop represent an opportunity for a more sustain-
able future. By adding renewable energy to the building site, namely pho-
tovoltaic and geothermal systems and, in some instances, wind turbines, 
Building Teams can tap into low-cost, zero-emission energy sources.

In the public sector, there is a specific impetus to consider these 
systems. Under the Energy Policy Act of 2005, Federal agencies are cur-
rently mandated to increase their renewable energy consumption by 5% 
of total energy use from 2010 to 2012, reaching 7.5% by 2013. Conse-
quently, the General Services Administration has been reported to rely 
on PV systems to help reach these goals.

For the private sector, seasoned professionals point out that even 

though renewable energy technology has advanced and costs are coming 
down, these upgrades only make sense if the economics work. “New 
energy systems, such as PV arrays and geothermal, are only viable under 
certain site-related conditions and are still fairly expensive to imple-
ment,” says Perkins Eastman’s Metz. “Owners will not usually consider 
these options unless we are able to confirm a short-term payback backed 
up by a positive cost-benefit analysis.”

Kling-Stubbins’s Weiss explains, “We have been involved in renewable 
energy systems, and they have a place in sustainable projects, but we’ve 
found that in most cases, it is more cost-effective to invest in energy-saving 
strategies rather than renewable strategies.” Weiss adds that the infrastruc-
ture upgrades required to add renewables to existing structures can often 
be more costly than with new construction. Consequently, he says, “We 
like to focus on reducing energy use and finding efficient systems first, us-
ing renewable options only after we’ve optimized the other systems.”

renoVating WitH reneWableS
In the near term, market research experts are predicting growth for 
renewables, such as building-integrated PVs and geothermal systems. A 
recent report by Boulder, Colo.-based Pike Research (http://www.pik-
eresearch.com/research/building-integrated-photovoltaics) projects that 
significant BIPV growth will be driven by a quickly falling installed cost, 
measured as dollars per watt, along with easier installation, improved 
aesthetics, efficiency improvements, and a marketplace trend toward 
sustainability. The research firm also predicts a surge in growth for 
geothermal power thanks to the Federal government investing in loans, 
research, and streamlining the permitting process.

Embracing the benefits of these alternative energy sources, ZGF has 
designed a new ground-source heat pump system to replace existing me-
chanical systems at Seattle’s historic King Street Station. In addition, PV 
modules are being installed on a restored canopy. Combined with a new 
natural ventilation strategy, and lighting and plumbing fixture upgrades, 
the building is modeling to perform 56% better than ASHRAE 2007’s 
baseline and is tracking LEED Gold certification. 

Going all out with renewable energy, the recently completed LEED 
Gold-certified corporate headquarters for General Electric’s Energy 
Financial Services Division in Stamford, Conn., is currently using 100% 
green power generated by wind. A joint effort between Perkins Eastman 
and the Sustainable Design Collaborative, Hastings on Hudson, N.Y., 
the 280,000-sf retrofit also achieved a 30% water use reduction and 20% 
use of recycled materials for the interior finishes.

Projects like these can help reduce the load presented by U.S. resi-
dential, commercial, and institutional buildings, which account for 72% 
of total electricity consumption and 55% of natural gas use, amounting 
to 40% of national greenhouse gas emissions, according to the U.S. 
Department of Energy. Furthermore, recent trends indicate that the 
environmental footprint is only getting larger relative to the transporta-
tion and industry sectors.

 “The sustainable renovation trend is extremely significant, and should 
accelerate further in the next few years,” says Geller. The immediate ben-
efit to the environment is a reduction in building energy and water use, a 
benefit that can be achieved with steps both big and small. BD+C
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