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BY JAMES D. QUALE

For the past several years, the UL S, economy has seen a remendeas amount of grossdh
i the adoption of sstainable practices. Organee and natural products new grace the ke
of almost every grocery and department store, Consumer wareness has grown IS mons
peaphs try 1o purchase crganic and locally grown produce. Recycling programa are mone
presvabent now in the Lirited Sates, and marmy of the producs we buy include either post-
industrial or post-consurmer material, This same growth in swaneness. and sustainabie prac-
tices also s happening in the design, construction and building operations markets.

How can we explain the grosdh in sustamable practoes over the st decade? The
benefits of green building might serve as a start, According to the LLS. Green Buildng
Councl (USGEC), green buildings have the potential to reduce energy use by 30 1o 50
peroent, carbon emissions by as much as 35 percent, water use by 40 percent and solid
waste by 70 percent

The significance of buildings and our lives

According to the ULS, Envirenmental Protection Agency™s Green Bullding Workgroup,
ez W.ﬁmm :.pcrd'n rucaerty ';T.Ipt.n:m o b of her life ndoors, LISt rating Icwiate
critically important a building is to everyday fife. It is important to recognize that buildings
directly affect quality of il factors, inchading productivity and general health,
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In addition to the effects that buildngs can have on a person’s well being, they also
significantly impact the environment. For excample, the LISGEC reports thae buildings
consume b5 percent of ol electricity and 38 percent of all grid energy in the Linited
States. It is this utility consumption that causes buildings to contribute nearly 40 per-
cent of LS, carbon {0} emissions, Additionally, buildngs consume 30 percent of 2l
rane materials, [hase numbers are stagpering (o most, bacause many are still tnavware
o the personal and envvironmsntal impact of aur built ervironmien

The LISGEC's Leadership in Energy and Envirenmental Design (LEED) rating sys-
e has st the bar i termms of what constitutes a high-performance buildng. LEED also
provides a market-based definition of what a green bullding is, and as a result, LEED and
"green building” have become symommmicus over the past several years. Untd recenthy,
some market sectors hava been slovw to adapt to this change. However, we are now
seging members of almest avery industry from healthcare to sports and entertainment
pursus LEED certilication.

Cost misconceptions

The importance of the “first cost” of a building in relation to the "cost of owner-
ship™ over the courss of its useful ife might also play a major rode inthe recent surge
in sustalmable building practices. O course, the importance of “cests” in the design
and constrsction industry cannot be avoided. A great deal of time is spent during the
dasign and construction process by evners, architects and contractors o determine
thiz feasibility of projects or strategies based on estimates and progections that detail
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Recycling programs are

more prevalent now in

the United States, and many
of the products we buy
include either post-industrial
or post-consumer material.
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almost up-to-the-minute market trends, But how does this process usually work, and
what initial decisions determine the strategy for design and construction of amy par-
ticutar building?

The truth i that the industry spends most of its tme focusing on “first cost™ con-
cerms while often ignoring operational or “lifecydie” cost anabyss related o maintenance
or energy efficiency measures. Because every decision made in the design and constrc-
tion process affects cperations during the potential 40-, 30-, or even 100-year life of a
busilding, it is important to make the right decisions on the front end. In doing so, dra-
matic reductions in a building’s operation and maintenance will be achieved and olten-
times can ba accomplished for litthe or no additional up-front cost,

How do we make these right decisions? First, it is important to understand how
design decisions are made and what barriers to change exist in the markemplace. Cher-
whaelmingly, the biggest hurdle vo cvercoma when considering sustainability is comdne-
ing ocwners, design teams and construction firms that achieving green budding
cartification doesnt have (o ncrease the cost.

There is still a strong misconception in the marketplace that pursuing LEED certili-
uﬂu;wmhﬂrghm%w:mmmﬂmw

These general cost misconceptions sterm from Pwo main sounces:

* Lack of project experience = Despite the phenomenal growth of
projects seeking LEED certification, only about 15 percent of all new
construction projects in the Linited States are currently registered to
pursue certification,

= Antiqued approaches to building pregramming and budpet analysis — If
LEED certification is pursued as an added feature of design, then the
estimated cost of any sustainability feature is considerad an addition o
the established budget analysis. Sustainabiity is a programming Bsue
and must be addressed belore any budgets are established. This
approach enables the project team to apply a more haolistic and
integrated design methodaology:

The importance of collaboration

A poal of the USGEC is to foster “complete market transformation,” This
implies the hope that eventually all buildings will pursue LEED certification, It also
implies the USGBC's hopos to transform the process by which buildings are
designod and constructed,

Tradationally, when an cwner decides to launch a progect, he hires an architect and
perhaps a construction managemaent firm, This abbreviated team then programs the
Eaciliny and makes design decisions that will ulkimately affect other sub-consultants not
vt represented on the team, Anytime decisions are made in a vacuum, or withouwt the
input of specialty consultants, the ability 1o integrate design elements of a building s
severely diminished, This & espacially true when sustainability is a prioricy and LEED cer-
tification is a project goal,

In order to property design a sustainable buiiding, o staleholders must be engaged
as early as possible. Every consultant must be assembled before major dectsions coour
b iz pobential synergies and to gressd out of an integrated and holste appeoach,
Thee benefits are obeious, becmss ary decision made by the architent o sy other con-
sultant affects all other consulmnes. Changes i glass, wall massing, building arienttion,
rooling materials, HVAL, water we, lighting and renensable energy systerns wsually
affect multipe corsultants who hawe a scake in the destpn of o pregect. Open lines of
commumication and collaboration must be establshed armong team members bafora
questions are addressed and decishons can be madia.
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How do you know If a bullding
Is truly grean?

Year-vo-date, the LISGBC has produced witat s
by far the best third-party independent verification
tool for determining if a bulding is n fact “green”
and if 50, o what degree. The LISGBC officially
intreduced its LEED rating systern in 2000, and
groevth in registrations and cortifications cortinies
to acosherate ak a phencmenal pace. Rarsly has any
tresid been emibraced within the design and con-
struction industry as quickly as LEED. Teday, there
are more than 15,000 progects registensd with the
USGEC and 2,000 certfied buildings. In addition,
PEPSIrALonS Cortinuee o increase by spprosdrmately
50 percent year ceer year, Also worth noting s that
I 2 federal apencies. or departmaents snd mone than
30 srares, |40 cicies and o, and 30 countries
ey pecquire sorme lesel af LEED cerification.

The LEED rating system has proven icsell a for-
rriclable roal for cresting faclites that reduce sner-
4 weater i resouron u:-l:“hlm:rem.u'lgm.hha
peaces for all of us to lve and worke, Uintil men, the
folowirg rating systerms have been mvaiabls for e

* LEED for Mew Construction and
Major Renovations (LEED-MC) = the
original commarcial rating sysiem

¢ LEED for Exicting Buildings:
Operatsons and Maintenance
{LEEC:-EB O&M) = the recenthy
revised and improved rating system
that address the large number of
i::-ci!.ting I;|u|||:|ing= already in operation

* LEED for Commercial Interiors
(LEED-CI) = serves the tenant
improvement market

* LEED for Core and Shell [LEED-CS) -
for core and shell developments

* LEED for Schools — LEED-MNC
adapted for the K- |11 school market

# LEED for Retal - currenthy in tha pilot
phase and intended 1o address the
wrigue markes of recl; there will ba
b wersions, including a MNewr
Corstruction version for leper
dervelopment and a Commerncial
Intericrs version for "bulld-out” prajects

* LEED for Healthcare — eurrently in
reviensy following the first public
comment pericd on the strsctune and
cantent of this nens rating systemn; It
cambines design, construction and
operathenal alements tilored
specifically for the demanding
requirements of hesltheare (acilities
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“Quick Turn Around Time”

|,f Architectural Ornamental Castings, Inc.

Cast Stone Manufaeiurer

125 N. Blanchard Street * Valdosta, Georgia 31601
www.aocinc.com* Email: aocinci@att.net

(888) 378-6458
(888) 3T1-9414 Fax
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LHE T s | EED for Homet - 3 residential warzhomn
Pty oot b f i, 261 * LEED for Meighborhood Development - emphasizes proper
nclghhnrhuq-d development

LEED prowides a messurable, veriable and repeatable method for achieving the green
mcvernent’s goal of “market transformation,” revalutionizing the process by which wa
design, corstruct and operate bulldings. However, i sn't perfect. Akchough it i the best ool
wir hawve to advance sustainabslity poals, LEED still has rmuch reem for improvement.

The LEED rating spstem is hrgely successh becase of its ability to adapt to changes
in the marketplace, as well as improvemaents in technolegy over time, IF LEED and the
green building movement are going to thrive in a volatile and continually changing mar-
ket, thera must be continued evolution and adoption. In the past, theme wasn't a sched-
ule for this ongeing mprovernent, but now thene ks,

The next genaration of LEED
. . LEED: 3009, the neswesr releass of LEED rating systerms, exsrmplfies the soibed poals
Ehﬂ“EEE in ElEIEE. wall MaSSINE, of the USGBC to further reduce barriers 1o entry — perceived or real — relating to com-

F1as . i ; b id - Thea tf ald i i \ the
building orientation, r00fiNg Fmreaa o e e improvement ayce foaus

materials, HVAC, water use, lighting
and renewable energy systems usually

affect multiple consultants who have o e T e T

a stake in the dgiign of a uruiu[ The poal & to reduce conlusion amang those who might not be sure which rating systern is
the mest appropriate for their prosect. Thes algnment of each rating systerm vl include tech-
ricad el rrorkoer-based fouss 1o credies chae curmenthy need improsverment oF nevion

I, LEED! rating systerm updates and resisions
2. Revision and advancement of the LEED certification process
3, An updated LEED anling (ool = LEED anline v3,
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The USGEC has abesys offered Credit Interpretaton Requests (CIRs) or questions
related to credits that might not be completely clear. These CIRs will be integrated into
the neww LEED offerings based on volume or interpretations associated with any partic-
ular eredit oF prerequisite.

Oeher changes in LEED 2009 include a predictable development cycle, a transparent
ervironmentalhuman impact credie weghting procedure and regionalization. Ag the green
moverment continues to bulld momentum, it & mpartant that we contirue (o push the buld-
ing industry forwand, raising the bar an bulding performancs and emironmental impact.

Independent of the LEED 2009 improvements, LEED for Existing Busldings (LEED-EB)
hass; undierpone a dramatic facelft recently, LEED-EB was developed in 2004 but did not
enjoy the samie groweeh that the “TNew Construction” rating systerm continues to sustin, To
addross this disparity, the USGBC released an overhauled version known as LEED-EB for
DOperation and Maintenance (LEED-EB O&EM). This mew version includes revisions that
address the peroeived or real barmiers to implermentation related to cost or complexity k is
nrw mich easier 1o use and can help reduce many potential costs related to certification.

For exampla, the new LEED-EB Q&M rating systermn completely overhaubed tho
previous commissioning requirements for certilfication. In the older version, LEED-EB
w10, a full “retro-commissioning” scope was required as a prerequisite for certilication.
A full retro-commissioning scope includes the following (source: USGBC LEED-EB v2.0
referenoe puidel

* Develop comprehensive building operation plan that meets the
requirements of current building usage, and address the heating system,
cooling system, humidity control system, lighting systermn, salety systems
and the building autsmation contrals.

* Prepare 3 commissioning plan for carrying out thie testing of all building
systems to verify that they are working acoording to the speciications of
the building operation plan.

* Implement the commissioning plan and document all of the results.

* Repair or upgrade all system components that are found to be not
waorking according to the specifications of the building operation plan.

* Re-test all buiding components that required repairs or upgrades 1o verfy
that they are working according to the specilications of the building
operations plan,

In mary cases, this requirement might have represented a majority of the costs asod-
MBS & N amount of commissioning to maset 3 prenequisite and also offers points
towwards certification for carmying cut a fill retro-commissioning or Continucas Commis-
sioning™ scope. Tha new prerequisite essentially requires an ASHIRAE Lovel | Assessment
o qualiied aqual assessrmient. Beyond that, if you perform a full retro or Contiruous Com-
ITHSSHONINE S00pE, you could recele up to & points towards certilication.

It is Important to note that a full scope of existing building commissioning, thowgh
o longer required by LEED-EB, potentially offers building owners the most benafit
of any ather initiative or strategy In the rating system. The benelits of retro-cemmis-
sioning nclude minimizing excessive equipmant repainreplacement, improving
indioor air quality and miost impertantly, reducing energy costs. In the new LEED-EB
D&M rating system, a full retro-commissioning scope can contribute up to 24 per-
cent of the totl points needed lor certification.

Optimizing aystems over time through continuous commissioning
With out a doubt, retre-commissioning can be axtracrdinarily valuable to building

eramers and Eacility managers. Because retro-commissioning and nevw building com-
IMEAcning Are onE tme events, even i a ey LEED certibied bulldng that has bean

commissioned, the performance of energy consuming systems can degrade over

oW W PSS pdeiifrmagarine. com

As the green movement continues
to build momentum, it is important
that we continue to push the
building industry forward, raising
the bar on building performance
and environmental impact.
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Since LEED-EB O&M now

recognizes ongoing or Continuous
Commissioning as a way to achieve
points toward certification, more
building owners are going to be able
to address this one shortcoming on
behalf of other commissioning offerings.

time. This happens for a number of reasons, includng a ek of waning for personnel
and focus on proper maintenance of equipment and systems, Acconding to the
ASHRAE Journa, this degradation of performance can reduce a building's efficency by
micre than 30 percent in the firsy three years of oparation. However, since LEED-EB
CEM now recognizes cogoing or Contineous Commissioning as a way to achieve
points toward certification, more building cvners are going to be able to address this
one shorcoming on behall of other commissioning offerings.

Continuous Cornmessioning, as defined by the Energy Systema Laboratory at Texas
AEM University, i an ongoing process wed 1o resolve operating problems, improve
combort and optimize energy use. This detinction between the goal of complying with
mm@hmﬂmwmﬁcmﬂmum: in

Adhering to the formal Continuows Commixsioning process not only maintains the
lorg-term smings potential, but also mproves system reliabiity and building comiort as
building conditions change. When Continuous Commissioning s properly implement-
ed, reasonable expectations for paybacks and savings are between 20 and 30 percent
in less than three years, The table below represents decumented savings of 10 buildings
on the Texas ASM University campus between | 998 and 2000, As a group, the aver-
age payback was 2,67 years,

During the last 15 years, the Continuous Commissioning process has been utilized
extensively on campus by Teas ASM University and in bulldings across the country, A
total cost savings of $60 million dollars has been well documented at Tesas ARM, with
an investment of approsimatehy $10 milkon in Continuous Commissioning costs and $3
rrillion in capital improvements. The University's Energy Lise Indes: has been in steady
deding since | 998, (See Figure B.)

Wilith greesding mcmeentum related to preen initiathes such as LEED certification and
COMIMSSIoNINg, it is easy to see that a market rarsformaton ks cccurming belore owr eyes.

Table 1
Building Baseline Use 2 Year Average Simple Payback
Savings 1998, 2000 on 2 Year Avg.

1 5484899 5280,687 1.73

2 $229,881 $112,391 203

3 $283.407 566,371 4.27

4 $315,404 $105,137 3.00

5 $145,420 $56.657 2.57

B $192,019 $59,308 3.24

[} $273,687 $120,706 227

8 $324,624 590,001 361

g $224,481 $57,990 387

10 $436,265 $139.010 314

Total $2,910,087 $1,089,255 2,67

34 HManonryDesign | Faa 3009
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People are beginning to recognize that these strategies. will soon become the minkmum
dedverable related to bulding a now faclity o addresing the operation oot of an exdsting
bulding, With the current economic orisis and an enhanced awareness on beball ol the pub-
bic, LEED) certification and commisioning will continue to become a permanent part of the
design and construction bndscape in the United States and arcund the world,

But this is only the beginning, Where does this paradigm shift take us form here?
How lang will it be befone we see true “net 2ero™ or “carbon neutral buldings™? How
lorg will it b bofore every bulding has the abity to penerate encugh electricity to han-
i its own noeds? Whila these questions remain unanswened, i€ is clear that we ane
meving in the right direction.

! Continuous Commissioning®, ©C%, and PCC® are Trademarks of the Toas

Enginecring Experiment Station, a component of The Texas ASM University Systern,
used undar liconse, al rights reserved. PED

James D. Qualk, LEED AP ig vice prewident and team leader of the Sustavsable
Splutiomt Group (55G) - o team of LEED Accradited Professionafs speclalizing in e
deargn, conspracisan and aperation lﬂ-ﬂl'lh-ﬂiﬂlfﬂ'lﬂﬂ#l green burldings, accarding 1o
puidelines set by the L5 Green Badlding Council (USGBC]. 535G in part of S5Rx, o
whally owned swbiidiary of engindering deign and [y eamiulting fim Smdth
Seckman Aeid, inc.
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