= STRUCTURETONE

Building For Tomorrow

Introduction to Green Buildings
April 2008




What is Green Building?

The design, construction and operation
of buildings that are environmentally
responsible, profitable, and healthy
places to live and work.




Benefits of a Green Building

= Energy expenses reduced

= Healthier workplace, reduced absenteeism
= Reduced environmental impact

= Green building tax credits

= Attraction and retention of employees
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Green Building Facts

= QOver 8,000 LEED projects in the pipeline

= $200 billion in construction projected for next five
years

= 3.8 billion SF of LEED registered space constructed
to date

= |In NYC, buildings produce more pollution than
automobiles

= Americans spend over 90% of their time indoors
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Industry Trends
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INSIDE
THE NEW
COMPETITION

The story of how.
patagonia founder
Yvon Chouinard

took his passion-for
the outdoors and
turned it into an
amazing business.”

BY SUSAN CASEY maarc2

Wﬁo's to Blame
for the Subprime
Mortgage Mess? waex

THE 7" ANNUAL 101 DUMBEST MOMENTS 3§,

BUSINESS 2.0
GO GREEN.
GET RICH.

SAVING THE PLANET HAS SUDDENLY
BECOME GOOD BUSINESS.
MEET 9 COMPANIES LEADING THE CHARGE.
(And leam how to get in on the action too.)

[Pave ]
FROM PALM TO BRAIN:
How Jolf Hawking's ftartup it teaching
campuiners o think for themsehaes
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cumulative
as of 2007:
3.8 billion
square feet

2006:
Increase

in LEED
Projects

in five 500 million
years square feet

More than
180 million
square feet
More than
141 million

square feet
More than q

80 million
square feet
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Local
Government

[ Profit
Corporation

] State 28%

Government

Nonprofit 22%

Corporation

. Federal
Government

] individual
Other

LEED-NC Projects By Owner

40%

30%



Presenter
Presentation Notes
When LEED-NC launched in 2000, Federal Government was the dominant user (much like profit corporations are currently for EB).  Now there is more even distribution among other users.  


Green Markets by Sector

Other Building
12%

Commercial

: Industrial
Offices 23% 6%

Higher Education 4%

Multi-Unit Residential 4%

K-12 Education 3%
Multi-Use 34% - ~ Laboratory 2%

* Retail 1%
Health Care1%
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US Buildings Impact on Resources

= 39% of Total Energy Consumption
= /1% of Electrical Consumption

= 39% CO, Emissions

= 30% of Raw Materials Use

= 30% of Waste Output

= 12% of Potable Water Consumption



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


Worldwide, Buildings Account For:

= 17% Fresh Water Withdrawals
= 25% Wood Harvest

= 33% CO, Emissions

= 40% Material and Energy Use



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


The Next Generation’s Perspective
Will Increase Green Building

= 89% Choose Brands Aligned with Social
Cause

= /4% Listen to Brands Aligned with Social
Cause

= 69% Shop for Brands Aligned with Social
Cause

"= 66% Recommend Brands Aligned with

m Social Cause



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


)

Perceived Advantages of
Building Green

= 8-9% Decrease In Operating Costs
= 7.5% Increase In Building Values

" 6.6% Improvement in ROI

= 3.5% Increase in Occupancy

= 3% Rent Increase



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


Benefits Targeted by Typical Client

Planet Benefits
m Energy Use Reduction
m Water Use Reduction
m Material Resource Use Reduction
m Reduced Green House Gas Impacts

Profit Benefits
m Reduced Utility Costs (Energy and Water)
m Reduced Maintenance Costs

People Benefits
m Corporate Citizenship
m Increased Productivity
m Decreased Liability
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The LEED Rating System




Green Buildings Past and Present
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USGBC—United States Green
Building Council

= Promotes buildings that are
environmentally responsible, profitable
and healthy places to live and work

= Over 12,000 member organizations and
/5 regional chapters

= Over 91,000 active individuals
= 42 512 LEED APs




L EED—Leadership in Energy &
Environmental Design

= Nationally accepted benchmark for design,
construction, and operation of high performance
green buildings.

= LEED promotes a whole-building approach to

sustainability by recognizing performance In five key
areas.

= Sustainable Site Development

= Water Savings

= Energy Efficiency

= Materials Selection

= Indoor Environmental Quality.

‘ = |LEED provides a standard for measurement and
m documentation.



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


I_ E E D- N ng\rllvstruction

commercial For T t
LEED-C' interiors |rr?|groevnear2ent

LEED-EB G&iitings

LEED-CS hei®
LEED-HOMES

* Healthcare
* | aboratories

LEED-ND @eiopment e

* Retail

Categories of LEED
& Future Programs

Ratings

* Multi-building

L E E D Sﬂ%liecsation Campuses
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Presenter
Presentation Notes
This presentation will focus on LEED-CI
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Rating Levels

Green buildings
worldwide are
certified with a
voluntary,
consensus-based
rating system.
USGBC has four
levels of LEED.
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~__ Platinum
SR s Gold
. noB '.’

Silver

Certified
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LEED for New Construction v2.2
Registered Project Checklist

Horags & Collsotion of Reoyolablss
Bullding Reuse, Maintain T5% of Existing Wals. Ficors & Roof
Eullding Reuse, Mainiain 100% of Existing \%/als. Fioors & Rool
Bullaing Reucs, Mantaim S0% of Imesior Non-Suctural Elsments
Consiractlon Wacts Managemens, Civeri S0% fom Diszosal
Consiractlon Wacts Managamens, Diveri T3% fom Diszosal
Maisrizic Rewscs, 5%

Materiaic Rewss, 1 0%

Reoyoled Content, 10% {post-consumer = ¥ pre-consumer)

Raoyolesd Contend, 20% post-consumer + 1 pre-consumer)

Regional Maberiale, 10% Exirached, Frocessed & Manufaciured Regiona
Raglonsl Maberiale, 20% Extracted, Processed & Manufactures Regiora
Raploy Rarswanls Matsralc

Cariifed Wood

MinimisT 143 Performanos

Enviranmantal Tobaseo Smoks (ETS) Cortral
Cwidoor Ak Dellvery Monlioring 1
Inoreacad vartliation 1
Cenctrustion LAQ Managsmsnt Plan, During Comstrucsion 1
Constraction A3 Managsment Plan, Esfors Sooupancy 3
Low-Emiing Matsriale, scresyes & Sealams 1
Low-Emiing Matsriale, Saims 4 Coxtngs 1
Low-Emiting Materials, Zamst Systems 1
Low-Emiting Matsriale, Composte Moo & Agrener Products 1
Ingoor Chemioal & Follatant &curge Control 1
Controllablity of $ystems, Lighting 1
Cortroliablily of 8ycteme, Tharmal Comfon 1
Thermal Comfort, Cesign 1
Thermal Comfort, erfication 1
Daylight 5 Views, Caylght 75% of Spaces i
Daylight & Views. Visws for 50% of Spaces 1

ovation & Design Procses __________________&Foes)

Innowation In Design: Frovide Specific Tike
Innovation In Design: Frovide Specific THe
Innowation In Design: Frovide Specific Tite
Innovation In Design: Frovide Specific THe
LEED® Azarsdiied Profeccional

Bd: 26-32 poltts, BWver: 33-33 points, Gold: 3551 pots, Plabnum: S2-5% poirts

Bullding
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Prereq 1
Credit 1
Credit 2
Credit 3
Credit 4.1
Credit 4.2
Credit 4.3
Credit 4.4
Credit 5.1
Credit 5.2
Credit 6.1
Credit 6.2
Credit 7.1
Credit 7.2
Credit B

Construction Activity Pollution Prevention

Site Selection

Development Density & Community Connectivity

Brownfield Redevelopment

Alternative Transportation. Public Transportation Access
Alternative Transportation_ Bicycle Storage & Chanaina Rooms
Alternative Transportation. Low-Emitiing & Fuel-Efficient Vehicles
Alternative Transportation. Parking Capacity

Site Development, Protect or Restore Habitat

Site Development, Maximize Open Space

Stormwater Design, Quantity Control

Stormwater Desian, Quality Control

Heat Island Effect, Non-Roof

Heat Island Effect, Roof

Light Pollution Reduction
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Water Efficiency

Credit 1.1

Credit 1.2

Credit 2

Credit 3.1

Credit 3.2

Water Efficiency

Water Efficient Landscaping, Reduce by 50%

Water Efficient Landscaping, No Potable Use or No Irngation
Innovative Wastewater Technologies

Water Use Reduction, 20% Reduction

Water Use Reduction, 30% Reduction

[ g
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5 Points
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Energy & Atmosphere

Y Prereq 1 Fundamental Commissioning of the Building Energy Systems Required
hi Prereq 2 Minimum Energy Performance Required
Y Prereq 3 Fundamental Refrigerant Management Required

i - All LEED for Mew Construction projects registered after June Ef-r. 2007 are reguired o achieve at least two (2) points under EAGT.
Credit 1 Optimize Energy Performance 1to 10

10.5% New Buildings or 3.5% Existing Building Renovations
14% MNew Buildings or 7% Existing Building Renovations
17.5% New Buildings or 10.5% BExisting Building Renovations
21% New Buildings or 14% Existing Building Renovations

24 5% New Buildings or 17.5% Existing Bullding Renovations
28% New Buildings or 21% Existing Building Renovations
31.5% New Buildings or 24.5% Existing Building Renovations
35% New Buildings or 28% Existing Building Renovations
36.5% New Buildings or 31.5% Existing Building Renovations
42% MNew Buildings or 35% Existing Building Renovations
:l:l:lcrecitz On-Site Renewable Energy 1to
2.5% Renewable Energy
7.5% Renewable Energy
12.5% Renewable Energy

P
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Credit 3 Enhanced Commissioning

Credit 4 Enhanced Refrigerant Management
Credit 5 Measurement & Verification

Credit & Green Power




Materials & Resources

£
:

Prereq 1 Storage & Collection of Recyclables

Credit 1.1 Building Reuse, Maintain 75% of Existing Walls, Floors & Roof

Credit 1.2 Building Reuse, Maintain 100% of Existing Walls, Floors & Roof
Credit 1.3 Building Reuse, Maintain 50% of Interior Non-Structural Elements
Credit 2.1 Construction Waste Management, Divert 50% from Disposal
Credit22  Construction Waste Management, Divert 75% from Disposal

Credit 3.1 Materials Reuse, 5%

Credit 3.2 Materials Reuse 10%

Credit 4.1 Recycled Content, 10% (post-consumer + 2 pre-consumer)

Credit42  Recycled Content, 20% (post-consumer + 2 pre-consumer)

Credit 5.1 Reqional Materials, 10% Extracted, Processed & Manufactured Reqio
Credit 5.2 Regional Materials, 20% Extracted, Processed & Manufactured Regio
Credit 6 Rapidly Renewable Materials

Credit 7 Certified Wood

O . S . U S St T R T T —




Deconstruction vs. Demolition

= Celling tile

= Carpet

= Raised floor

= Doors & frames
= Metal & glass

= Furniture

= Mongo




Waste Management Plan

Site specific waste management plan
Monthly waste removal & recycling reports
Tickets from carting vendor
Site specific log detalling dates of removal

Subcontractor/client meeting minutes detailing
the waste management plan

STRUCTURETONE
A



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


Waste Management
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Presenter
Presentation Notes
Bill the rider correctly and estimate the project correctly. 


Indoor Environmental Quality

Prereq 1 Minimum [AQ Performance Required
Y Prereq 2 Environmental Tobacco Smoke (ETS) Control Required
Credit 1 Outdoor Air Delivery Monitoring
Credit 2 Increased Ventilation

Credit 3.1 Construction 1AQ Management Plan, Dunng Construction
Credit32  Construction IAQ Management Plan, Before Occupancy
Credit 4.1 Low-Emitting Materials, Adhesives & Sealants

Credit42  Low-Emitting Materials, Paints & Coatings

Credit43  Low-Emitting Materials, Carpet Systems

Credit44  Low-Emitting Materials, Composite Wood & Agrifiber Products
Credit 5 Indoor Chemical & Pollutant Source Control

Credit 6.1 Controllability of Systems, Lighting

Credit62  Controllability of Systems, Thermal Comfort

Credit 7.1 Thermal Comfort, Design

Credit72  Thermal Comfort, Venfication

Credit 8.1 Daylight & Views, Daylight 75% of Spaces

Credit82  Daylight & Views, Views for 90% of Spaces
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Indoor Environmental Quality

T

BT T

T A E

= HVAC Protection

= Source Control {_—_———
: Y rrer——
Interruption -\

= Housekeeping R :

= Scheduling

i
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IEQ Management Plan (1 of 2)

= Site specific [IEQ management plan

= Control measures schedule

= Meeting minutes detailing IEQ plan

= Filter cuts and replacement schedules

= |[EQ testing reports from outside agency
= Photographs



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


IEQ Management Plan (2 of 2)

= HVAC protection - duct sealing

= Source control — low VOC products
= Pathway Interruption - pressurization
= Site housekeeping

= |EQ final air quality testing

= Sequencing & scheduling



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


Submittal Process

= Separate submittal process that go to consultant

= Create binders for each subcontractor broken
down by specification section

= EMRF form for each specification section
= MSDS & Data sheet for each submittal



Presenter
Presentation Notes
Facilitator: 



Flipchart: 



Handout: 




Time: 


Code Implications

GSA has adopted LEED for all projects

Cities which have, or are preparing to, adopt LEED as
part of their local codes:

= Chicago

= Los Angeles & San Francisco

= Boston

= Baltimore & Washington

New York City funded projects must be LEED

ASHRAE is developing Standard 189P, creating a
national green standard in conjunction with the USGBC




What Does Sustainable Construction
Mean to the CM

= Preconstruction/ Estimating Concerns
= |ncreased costs for specialized materials

= Proper bid packages, subcontractor evaluation, and
purchasing

= Additional cost from the subcontractors due to
unfamiliarity with LEED program

= Project cost & schedule impact for commissioning
procedures and verification

= Cost & schedule for specific construction processes



Presenter
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Facilitator: 



Flipchart: 



Handout: 




Time: 


What Does Sustainable Construction
Mean to the CM

= Construction/Logistics/Schedule
= Availability of specialized materials

= Follow up with the subcontractors for proper
verification of materials

= Maintaining a clean project site

= Verification of waste recycling

= Air quality during & after construction

= Additional time for start-up and commissioning

W= STRUCTURETONE
A
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Facilitator: 



Flipchart: 



Handout: 




Time: 


What Does Sustainable Construction
Mean to the CM

= Post Construction
= Pre-occupancy IAQ
= Final Cleaning

= Final sign off from architect, engineer,
commissioning agent and ownership

= Final point tally and LEED certification from
USGBC

W= STRUCTURETONE
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Presenter
Presentation Notes
Facilitator: Populate the “Green Drive” with the project profile, lessons learned, case studies, contact information, cost of construction, notes on subcontractors, products, etc.



Flipchart: 



Handout: 




Time: 


Wrap Up

= Protect ecosystems

= Reduce solid waste

= Conserve natural resources

= |ncrease property values

= Improve employee productivity

= Enhance occupant comfort and health

= Improve indoor air, thermal and acoustic
environment

= Reduce strain on existing infrastructure
= Protect the future



Presenter
Presentation Notes
The PGP constructability team is researching . Potential impact. 
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pbulld green,
everyone profits.



Presenter
Presentation Notes
…Build green, everyone profits. 
green building and design is beneficial for everyone involved
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