“We shape our dwellings,

and afterward our dwellings shape our lives.”
Sir Winston Churchill

British Prime Minister 1960

GREEN DESIGN OVERVIEW

Barbra Batshalom The Green Roundtable
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What is "Architecture”?

Shelter

===l Comfort

Aesthetics

(A place to store our stuff)



BUILDINGS IN THE USA .

Use
= 35 t0 40% of total primary energy usein U S
- of total US electricity consumption

* 30% of the US wood & other raw materials
( billion tons /year)

- of potable water in US

Contribute
= 35-38% to US air pollution
" 40% to US Co release

= 32 t0 40% to the US municipal solid waste stream (
million tons of C&D waste in US Ibs per person/ day)

Estimate by the US Green Building Council



How did we get here?

Because up until now we haven't
designed and built our environment in a
manner that sustains itself that s
aware of the far reaching consequences
of our actions and decisions

Because we haven t been considering
the whole picture Green Building seeks
to address these issues in a
comprehensive way looking at the
bigger picture




Our lens has been too narrowly focused
Not considering the larger picture



Required:

A new mindset
A collaborative process

Knowledge of new Stuff
(or at least feasibility)
materials and systems and
tools




- This is the most difficult, and opens the door to the
most possibilities and gains

- Recognizing the links, opening the Lense

- Recognizing that there are connections that we're
not used to looking for...

- Incremental goals or strategies yield incremental
gains

Waste Cost Accountability Connections

(RIS K)



Would you buy a car with poor gas
mileage, poor safety standards, no
operations manual, no personal air controls,
no reuse potential and maximum
maintenance needs?

If not, then why do we purchase these
features in buildings where we spend 80%
to 90% of our time?

Rebecca Flora

Executive Director

Green Building Alliance Pittsburgh
The Cornerstone Spring



WASTE

Why do we assume waste?

Why do we design for
waste?

What if we audited all the
waste from our buildings?
Water,materials, energy...

What if we mined our waste
as a resource?

What if we integrated our
systems?




Infrastructure

What we do has many
hidden
Costs
and less value
than we realize

Water

Energy

Waste materials
Unnecessary redundancy

Solely in the realm
of designers

We can not afford to
assume that our current
systems work and are
effective



Shelter = Money

Capital costs
Operating Costs
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Hidden Costs

Life Cycle Analysis




SITE

MATERIALS
WATER ENERGY  SYSTEMS

IECG)

First challenge -
getting beyond
the pieces.

Weaving the Tapestry
of our built environment

Elements of design
And pervasive concepts
that determine the
effectiveness of those
Elements

We're dealing in SYSTEMS,
not pieces.



What is the size
of your footprint?

Accountability
Of
design professionals

Set Expectations
clearly

Carrot not stick



"A BUILDING IS AN OUTCOME -
NOT AN OBJECI-” B. Reed/H. Brown

Therefore each building is

an opportunity for:

* Building relationships
= Manifesting a vision

* Enhancing the
environment

Every design intervention
should solve, not create

problems




Second Element of
Green Design:

The Process...

A collaborative integrated
design process requires Buy
In from all stakeholders

An interactive working style
throughout the process not
just traditional meetings

A front loaded process
Evaluating decisions based on
Life Cycle Issues rather than

first cost

Deliverables / Contract
lanquage



What are we up against?




Collaborative Process

WHEN ?

As soon as possible
feasibility studies need to
reflect full scope

WHO ?

Everyone Input from
landscape arch facility
manager/operator
contractor community

HOW ?

Performance oriented
not prescriptive exploit
existing knowledge and
expertise




- Materials and specifications

- Issues of toxicity, durability, embodied energy
and Life Cycle Analysis

- Building systems and technologies

- Gray water systems, green roofs, constructed
wetlands, BIPV's

- Alternative / Renewable energy assessments

- Feasibility and analysis, economies of scale
and appropriate application

- Tools: LEED, DOE2, Energy Star



Third Element of Green Design: The Stuff...

- Knowledge of technologies, systems and
strategies

- Don’t rely on assumptions

- Appropriate use of Stuff : Hi-Tech does not
necessarily mean Green

- Economy of scale




MATERIALS
SITE =~ WATER ENERGY  SYSTEMS

IECG)

First challenge -
getting beyond
the pieces.

Back to the pieces,

Looking at the elements




ELEMENTS OF GREEN BUILDING
that green design addresses ...

Sustainable Sites
Water Efficiency

Energy Management

Materials and
Resources

Indoor Air Quality

New Technologies &
Renewable Sources
of Energy




BEYOND GREEN BUILDING . ..

Urban Design

Waste Treatment
Transportation
Product manufacturing
Urban Forestry

Agriculture

Many other disciplines



ELEMENTS OF
GREEN BUILDING

1. Sustainable Sites

= Preserve Green Space

» Reduce Sewer & Storm
Costs/Treatment

= Reduce Impervious Surface

»= Reduce Erosion

» Preserve Natural Habitat

= Use site intervention as a
REGENERATIVE strategy
(synergy between
energy/water)




ELEMENTS OF
GREEN BUILDING :

2. Water Efficiency/Quality

= Conservation

" Treatment
(pervious pavement cisterns

= Collection & Recycling
(gray water or green roofs)

Photo by William G Hartshorn



ELEMENTS OF
GREEN BUILDING :

3. Energy Management

- Efficient HVAC Systems
- Building Insulation

" Natural Lighting

" Efficient Space Planning
: Renewable Energy

Basics FIRST: siting, location of mech.
systems (on a black roof?), load
assumptions, location of mechanical
room. ..




ELEMENTS OF
GREEN BUILDING

4. Materials and Resources

= Low Toxicity

Recycled & Recyclable
» Rapidly Renewable

Local/Regional Sources

= Construction Waste
Management

Certified Wood

= TRANSPORTATION &
EMBODIED ENERGY




ELEMENTS OF
GREEN BUILDING :

5. Indoor Environmental Quality

" Ventilation

- Temperature

- Humidity

" Lighting

" Clean Indoor Air
- System Controls

o Connection to Outdoors




ELEMENTS OF
GREEN
BUILDING :

6. New Technologies and
Renewable Sources of Energy

Photovoltaic Panels
Fuel Cell

Geothermal Heat
Pump

Heat Recovery
Systems

still to come




Your decisions impact every scale . . .

mmunity, Local Government & Utilitigs

Global Edvironment

egional Environment

Be aware of connections



LEED

LEADERSHIP IM EMERGY & EMWIRGHMMEMNTAL DESIGN

Leadership in Energy &
Environmental Design

A leading-edge system for designing,
constructing, operating and certifying the
world’s greenest buildings.
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Why Was LEED™ Cr

Faclilitate positive results for the
environment, occupant health and
financial return

Define “green” by providing a standard
for measurement

Prevent “greenwashing” (false or
exaggerated claims)

Promote whole-building, integrated
design processes

TRANSFORM the marketplace



LEED™ Market Transformation

o0 38 Certified Projects*
B 601 Registered Projects*

I

77 M gsf* 48 States 7/ Countries*

*As of 12.16.02




LEED™ Market Transformation
Registered Projects by State* - Top 10
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LEED™ Market Transformation
» Registered Projects by Building Type*

Ssfety (poioe

courthouse)

Industrial Multi-Unit
Residential
(apartments,
dormitories)

K-12 Educatio

Laboratory
Library

Interpretive Center
(museum, visitor ——
center, zoo)

Multi-Use /

Assembly (conv.
center, place of
worship, theater)

Other

Health Care
Higher Educatio

Financial &
Communications

Special Needs
Housing (assisted

living, long-term
care)

Commercial Office

*As of 12.16.2002



3 | EED™ Market Transformation

* Registered Projects by Owner Type*

Federal Other
2%

Individual
0%

Profit

/ Corporation
35%

Nonprofit

Corporatio Local

15% Government
26%

*As of 12.16.02




LEED™ in the USA

Federal Government Use;:

General Services Administration (GSA)
» LEED Certified projects beginning in 2003
U.S. Air Force
= LEED Application Guide for Lodging
U.S. Army Corps of Engineers
= Adoption of LEED™ (SPIRIT)
Department of State
Department of Energy (DOE)
Environmental Protection Agency (EPA)
= Grant for LEED Existing Buildings
U.S. Navy
= Grant for LEED Residential



LEED™ in the USA

™

State Government Use: = Local Government LEED Users
- Austin, TX

- California - Arlington, VA

* Maryland - Boulder, CO

= Massachusetts - Cook County, IL

= New Jersey - Los Angeles, CA

= New York - Portland, OR

= Oregon - San Diego, CA

= Pennsylvania - San Jose, CA

- San Mateo, CA
- Seattle, WA




Overview of LEED

Green building rating system for commercial and
high-rise residential

New construction, major renovation, and built
projects

Existing, proven technologies

Evaluates and recognizes performance in accepted
green design categories

Whole-building integrated approach

Different LEED rating systems under development for
residential, commercial interior, etc.




: s Overview of LEED

» Encourages and guides collaborative, integrated design
team and construction process

= Optimizes environmental and economic factors
» Self-assessing system with 4 levels of certification

- LEED Certified 26 - 32 points
- Silver Level 33 - 38 points
- Gold Level 39 - 51 points

Platinum Level 52 + points



LEED Rating System

Design Elements

Sustainable Sites

Water Efficiency

Energy and Atmosphere
Materials and Resources
Indoor Environmental

Quality

(8 credits/14 points)
(3 credits/5 points)

(6 credits/17 points)
(7 credits/13 points)
(8 credits/15 points)



LEED™ Point Distribution

Indoor
Environmental
Quality Sustainable
23% Sites
22%
Materials &
Resources
20%

Water
Efficiency
Energy & 8%

Atmosphere
27%

Five LEED credit categories




Credit Format & Structure

Each credit identifies the Intent,
Requirements and Technologies and
Strategies to achieve the credit

Offers market transformation and
educational information rather than
simply a statement of required elements




Develop only appropriate sites

Build or reuse an existing building
Protect natural and agricultural areas
Reduce need for automobile use
Protect and restore the site



—

Sustainable Sit

(D
@)

Credit Point(s)
Erosion of sedimentation control Required
Site selection 1
Urban redevelopment 1
Brownfield redevelopment 1
Alternative transportation 1-4
Reduced site disturbance 1-2
Stormwater management 1-2
Landscape & exterior design to 1-2
reduce heat islands

Light pollution reduction 1




Water Efficiency

» Reduce the quantity of water needed for
the building

» Reduce Municipal water supply and
treatment burden




Water Efficiency

Credit Point(s)
» Water efficient landscaping 1-2
* |Innovative wastewater technologies 1
1-2
= Water use reduction




Establish energy efficiency and system
performance

Optimize energy efficiency

Encourage renewable and alternative
energy sources

Support ozone protection protocols




Energy & Atmosphere

Credit Point(s)
Fundamental building systems Required
commissioning

Minimum energy performance Required
CFC reduction in HVAC&R equipment Required
Optimize energy performance 2-10
Renewable energy 1-3
Best practice commissioning 1
Elimination of HCFC’s and halons 1
Measurement and verification 1
Green power 1




Materials and Resources

* Reduce the amount of materials needed

= Use materials with less environmental
Impact

* Reduce and manage waste




Materials and Resources

Credit Point(s)
Storage and collection of recyclables Required
Building reuse 1-3
Construction waste management 1-2
Resource reuse 1-2
Recycled content 1-2
Local/regional materials 1-2
Rapidly renewable materials 1

Certified wood

1




Establish good indoor air quality

Eliminate, reduce, manage the sources
of indoor pollutants

Ensure thermal comfort and system
controllability

Provide for occupant connection to the
outdoor environment




Indoor Environmental Quality

Credit Point(s)
Minimum IAQ performance Required
Environmental tobacco smoke control Required
Carbon dioxide monitoring 1
Increase ventilation effectiveness 1
Construction IAQ management plan 1-2
Low-emitting materials 1-4
Indoor chemical pollutant source control 1
Controllability of systems 1-2
Thermal comfort 1-2

Daylight and views




¥ Additional Credits

Credit Point(s)

= |nnovation 1-4

= LEED Accredited Professional 1




LEED™ Certification Process

A three step process :

= Step 1:Project Registration
= Welcome Packet and on-line project
listing
= Step 2: Technical Support
= Reference Package
= Credit Rulings
= Step 3: Building Certification

= Upon documentation submittal and
USGBC review



Recognition of Quality Buildings and
Environmental Stewardship

Third party validation of achievement

Qualify for growing array of state and local
government incentives

Contribute to growing knowledge base
LEED certification plaque to mount on building
Official certificate

Receive marketing exposure through USGBC Web
site, case studies, media announcements



LEED™ Resources

» LEED Green Building Rating System
= Training Workshop

» Reference Package

= Professional Accreditation

* Welcome Packet

= Credit Rulings

* Website (www.leedbuilding.org)
 Emaill (leedinfo@usgbc.org)




Diverse Owners and Buildings:
Examples of Certified Projects
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New York State Department of : ]
Environmental Conservation L E E D 1"ii"'.’-.'l'ﬁl'ﬂ'r'l 2.0
Silver

LEADEETHIP IW ENERDY & ENVIRONHENTAL DFHIGH

Office Complex at 625 Broadway Avenue
Albhany, New York

Sustainable Sites
. Urban Redeweloprment: Ushar il s was oewowsy 3 graue! panimg ol

Alternative Transportation: Locsbed 80 w@m's Ao § bus limes, Soyole @ohs amd
showers, 1Seledic whicle chaning stabions; piofty eamoo! 03 mirg .

Reduced Heat |slands: Stached pacing bkt colomed coroede veed o 29% of moer-
mofimoenious arFees; E2% ofpading sunFoes shaded | Emem i Starizbpeled ool

Water Efficiency
. Water BEfficient Landscaping: Aialre plarts eowie mo imgatior.
Energy and Atmosphere

Optimize Erergy Perfor mance: Exceed & A SHRASAE SHA S0 1- 1250 by 23, 7%,

Additional Commissioning: Vedfed that the building iz desgred, coraneched 3md
calhated o operate 25 interded.

Materials and Resources
Construction Waste Managemernt: 5% of construdion nwaste was soyolked.

Recycled Conternt: 9.3% of matedals, measued Ay lEEN s weighted cost 1@lue
CraeHer: Picotte Companies formenl 3, conigin ecycled content g, seel, carpet, cobile p3ers).
. Local /Regonal Materids: S5% of watedals were smanuictued ooally =g,
Project Team: Architect  Woodwsm Comror Gities 2md CORBEE, AuGits, Fered wond st el sid 57.
Deleman Amhiects Indoor Environmental Quality
Enginear: Gl i Enginesing + L0, Monitering: GOy woriodmy systes kas 53 sersoms imfegrabed nith He
Contractor:  Beltmme Corsbraion Audidieg = Seiding management sysiEa.

o chn . Construction LAGQ Management Flan: ffoleded sezsues b pmdect HVAC sysiems,
Building Statistics: contml comtaarinant sowmes, imerum path wa s, omwde guality Fouseleeoing, amd
Completion Date: September 2004 mealzoe HIPAC fitadon media inmediaie!y prior o ooouparey.

Cost: LA + Low-Emitting Materials: AV adkesives, sedants paints, cogfngs, campeiing,

17100051 e o e

Fsiniht: 95,600 squae Bet u;}.:r;g TEWE oocumied nIces hawe 3 direct ine of i exfesor

Construction Type: Cow freiad ’

Use Graup: e Innovation & Design Process

Lot Size: 2. {8 qoes . Exennal 3y or-sihe ocoypart moyoling pmogEs that ircorpoates ar edueafornsl

Annual Energy Uze: 22232209 kBhear guidesook, rewse of offce sypolies, and 2 composting omgran . frtegrated ped

B, 4700 St marFgesent omogEs forirkesor ard exlesor sininizes vee of pedicides. Exemolary
BT vse of eoyded comtent gmoducts.




Jean Vollum
Natural Capital Center

Portland, Oregon

Chner:

Project Manager:

Building Statistics:

Completion [ate:
Cost:

Size:

F o otprint:
Construction Type:
Lze Group:

Lot Size:

Annual Energy Use:
Oecupancy:

Ecotrust

FGEE Geer Bueiding S=nices
Raloh Citiola
(0.3 B03-1681

Septesher 2004

5 ¥ ayuae ot
FO000 gmoEs ayuae Eet
20,000 myuzme Bt

Cont iremia!

Retai!

0,92 goes

Wt =vear
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LEADREEHIF i FRESGT & EReiRDNm IMIL DESIGH

Sustamahle Sites
Site Selection: Fewsed a waehowse boilt in 1853

. Urban Redevd oprnent: Fart of e vlalization efford i Portland’s kistorz Peard Cistrod.
Hternative Transportation: Pordland freedzar amd sever bos stops within e off building ;
bicycle paning avaiable for 4F % o building ocoupands, showers for 27 % amd fockers for B0,
twio abemative fvel car-shaing vehiolkes boahed on fle wibh comesponding efteling Sabions.

Storrmwater Managernent: lspendows area ofthe site educed by 26% by adding plambers,
lamdFcaping Fands, pomes pavement, vegetative swalkes amd'a mod gamlen, imiation Fwalke
rechamges grovdvater while meoving 100% T55 amd 100% TP,

Reduced Heat Izlands: fast gmwing mative fees pmvide shading of impendows suraces, ipht
colomed paving.

Water Efficiency
‘Water Efficient Landscaping: Mabve plarimgs adapted to boeal comndbons,; mo imgadion
requied arferome year.

. Water Use Reduction: 33% mduehion.

Energy and Atmosphere
Optirnize Bnergy Performance: Eoeeds 4 5HRAE 90.0-1998 by 2. 4% wsing a AL syshes
for coma aeas only, wider indoortespemtue mage for sue diinbern, opemblk windows
with WAA G overides, daylighting amd addiional mod inswlahion.

Materlals and Resources
Buildirg Reuse: Owver 79% of exdheror sucdure amd shel and iedor mo-miel elements of
original building etaimed; deconscted matedals mosed iv mhabiiabion o building; eosed al
oo .

. Construct on Waste Management: 98% of consdated materals mopekedsalvaged.
Resource Reuse: Salvaged matedals cosprired 0% aftolal kmoleded shome, bricly, lewder,
pareling, aodding 5, hea v timbers amd doors.

Recycled Contert: Over S0% of materals, arF calowaed by U5 G B0 weiphted cost value,
contain o peled contert. lnolwde s concrede aiized wibh fyash, steel (P96 mowked comdert),
ireseation, et foosng , cameding amd inderdorpaint (100% ecpoled lahex)

Local/Regiond Matedals: 34% o materals were sanoractued boeall, imcludling sabaged
niatedals, kwber, concmede, shunhea! Reel amd doors.

Certified Sustanably Harvested Wiood: G863 of me w wood' war o foe sl certifed by Hee
Foe st Stewamtship Cowmed, imzleding mosiinal feber, plirwood, deching amd mwimdo nes.

Indoor Environmental Cuality

. Construct on 186 Managerment Aan: AAAC syshes pmodeched dung constroobion amd Mueshea-
out afercorshnation, befoe oocupany.
Indoor Chermical & Pollutant Source Contral @ Aakeal e rmats pmovided at all ertances,;
aiors closets inde pemdently verdiahed and isolaed with dech o declr walls.
Dandight & Views: CBphgiting eackhes moe dhan FI% of occupied spaces, mom than 90% of
spaces have aozess o oubside wews.




PNC Firstside Center

Pittsburgh, Pennsylvania

R 2.0
LEED siver

BADREEHIP i EnflOY & Bn

Sustainahle Sites

Site Selection: Femediated bmownfedd sle eviows wian @iyam); cortrbetes bo an
ared meeding ecomomie e vlalization

Hternative Transportation: Asple bus bmes; sho werfacilibes for bizyoke commate s,
electic vehiole mohaming stabion, ske acls as downtown link for an e densive bie dail
Reduced Ste Di surbance: Exeeded bozal open space mquiesents by moe dhan
23% by Hphtening prograns meeds amd staching floor plans

Storrnwater Managerment: Flerng sefflesent Dasing caplure amd e ve 0% o
suspended solds amd §0% of phosphomes

Reduced Heat Islands: Used gt coloeddhigh-atbeda maderals forat kas 36% ol the
Site' 5 mr-mod e o us Furaces

Water Efficiency

‘Water Efficient Landscaping: Sub-sevace dmgabion systes meduces waer ume for
irigation Oy moe Hhan 0%

Energy and Atmosphere

Optimize Energy Peformance: Epeeds A SHEAE 8031888 by 35% using exedor
passive sun shading, idedor sotorzed wimdow coverngs, arderioor ventiaion
Phomgrapher: B4 Masseny FyReas, amd airfamding weds il il ecomaaiizer capabilibe s

Additiond Cormissioning: Best prackice comaissioning appied

Owner: FHC Financial Senices Group Materials and Resources
Recycled Content: 0% poR-consumer mecyoled sheel
Project Team: Architect: L0, Agodno Compames . LocaliRegiond Materals: 34% of matedals by cox) were manwactued wikis 300
: . 1 X miies; 1% o matedals were extracted, eooversd or hamesed fooally
Engineer: L0, Agorro Gomodnies
Contractor; Dok Comporadon Indoor Environmental Quality
Consultant  Paladito Greer Builoing . C0, Monitoring: GO, sensos beated iv e mhm airdust
Stategies . Increase Wentilztion Effectiveness: Complies with A SHRAE Rurlamertals Chapler
3 thmowgh wre of Offurers i Dot dhe widerfoor amd o verfead air dishribadion Fystemis
Building Statistics: ard full capacdy ecommizers
Complefion Date: Novemher 2000 . Construction 188 Managerment Alan: Gearmed dhe wrmieroorplemus am comdwsted

a twoveel building Musk oot atercomshction amd befire oocupamcy

Cost: F108 rilion « Low-Emitting Materials: Carpeting kas bow VOG eaissions
Size: G4 7,000 goas s are feet « Thermnal Comfort: Meats A 5HRIE 55-1992 thmugh integrate d femperabue combmis,
Footprint: 190,418 syuame feat e perde nt il ing seshests amd econmizers
Construction Type: 5 foor, mew oo shucdon - Daydight & Views: 83% of occupied space has access do exdefor vie ws, PO of
Use & . Fi il ; occupied space is daplt; fabtegies inclwded a lame soutiem exposue, Solight's,
el U A KEl EREe.S. atrivir, glazed padtiions amd doors, and clereRory windows
Lot Size: 465 gomes i B
Annual Energy Use: 53 b=t ear Innovation & Design Process
Oeeupaney: 1800 S - Inrovation in Design: Carpet dile with eleasable adke sives amd fybrid VA C spshen:

redune ol costs gl washe
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THANK YOU

617-374-3740

www.greenroundtable.org

Info@greenroundtable.org



