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Why does this matter?

e We understand the hidden flexibilities within LEED.

e We understand where the line in the sand will be drawn for specific
credits.

e When we don't have the answers, we know where to get them.

e We understand what needs to be done, and what does not need to be
done.

You can rely on our advice

Part 2: Green Buildings




Green Buildings

How do you quantify a green building?

e BREEAM (Building Research Establishment Environmental Assessment
Method): the world's most widely used building rating system- used
extensively in Europe.

e Green Globes: operated by the Green Building Initiative and used in
North America; affiliated with ANSI.

e BOMA BeST: based on Green Globes for Existing Buildings.
e LEED (Leadership in Energy and Environmental Design).

Participation in LEED
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LEED® Canada Registered/Certified

Projects by Owner Type
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Green Trends

Green buildings mixed use

include most industrial
residential
/: \ school / library

building types in
other

office

retail ::

Canada

Why green buildings?

° Growing concerns about climate change and energy
supply options

° Growing recognition of energy and environmental impacts
of buildings

° Increasing number of exceptional green buildings &
communities

° Pent-up demand from people in industry and end-users who
want better and want to do better




The Business Case

2% more in Construction Cost

Simple payback: 5 - 8 years
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Increased Sales: 25 - 40%

Property values / absorption rates / long tenancies
Community relations
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Green Does not Cost ... It Saves

e LEFD AanA araan Aa nat naad tan ha avnanciva
Commercial Office Buildings 2005-2007 Weather Normalized Benchmark .
e O 53 Buildings (2,943,630 m2) 'sign.
H 1
e Th e ——— 2007 Median: 382.8
e T 2005 Median: 402.7
———————= Changein Median: 4.9%
y—
B ————— Total Energy Savings: 3.3%
u 2 GHG Savings: B.3kt
L a————e———
i =
D & :
| e e — - 2007
B ——— S
G i
5 &
H
H
=
_——
jj—————————————————————————— -,
00 100.0 200.0 300.0 400.0 500.0 600.0 700.0
Taral Energy Use (ekWh/m2)




LEED

Infroduction to LEED

What is LEED?2

e LEED was developed by the USGBC to quantify a
building’s sustainability.

e LEED is a building rating system which measures certain
aspects of green design and awards a rating according fo
a poinfs structure.
LEED buildings can be Certified, Silver, Gold or Platinum.

LEED is the industry standard for green buildings in North
America.

e The Canadian versions of LEED are called:
— LEED Canada-NC 1.0 (New Construction and Major Renovations)
— LEED Canada-CS (Core and Shell - spec office buildings)
— LEED Canada-CI 1.0 (Commercial Interiors)
— LEED Canada - EB (Existing Buildings and Operation)
— LEED for Homes (Small Buildings)




Infroduction to LEED

LEED in Canada

LEED Canada NC and CS are mainly applied to commercial
buildings, but can also be applied to large-scale residential
and industrial occupancies.

LEED Canada-Cl 1.0 applies to interior fit-ups, generally of
offices spaces.

LEED Canada EBOM is about operation and management of
existing buildings

LEED Canada for Homes is infended for four storey or less
residential buildings

There are also application guides relating to a campus,
multiple buildings, multi-unit residential and one large
addendum

Infroduction to LEED

What is good about LEED?

LEED is a good place to start in the design of a green
building- it gives an outline of different aspects of building
to consider during the design process.

LEED encourages integrated design- feam members work
together early in the design process to develop more
comprehensive solutions.

LEED has been a vehicle to encourage companies to
pursue sustainable solutions in their built environments- it
has the brand recognition that businesses want for
promotional purposes.

The demand for LEED buildings is strengthening the market
for green design, both for expertise and products.

10



Infroduction to LEED

What are the pitfalls of LEED?

lack of focus on regionality: some points are very easy to getin
certain locations (regional materials, for example); other points do not
recognize the site context and what is best for the local microclimate
(the same system is applied in Halifax as in Drumheller as in Yellowknife).

tfendency to point-shop instead of designing according to sound
green design principles.

not performance based: once a building has its designation, it may
not be maintained in the order necessary to keep it a green building

certification can be expensive, putting it out of reach for smaller
businesses

LEED is new: We're still figuring out how to do this. WE ALL ARE!

Infroduction to LEED

How is LEED organized?

e |EED is organized into prerequisites and credits: prerequisites

are mandatory items which must ALL be achieved for building
certification; credits count towards the number of points achieved by the
building.

e LEED is organized into six sections:

— Sustainable Sites

Water Efficiency

Energy and Atmosphere
Materials and Resources
Indoor Environment Quality
Innovation and Design

11



Infroduction to LEED

LEED Tools

Reilsience Sl e [Oe o ecen =D aoslue i)
— Big thick book detailing each credit and prereq.

ReisiEhce Culske Acklsme i (Ol LD
— 1/2" thick modifying many credits

Application Guides (Only LEED V1)

— For MURBs, campus, and multiple building projects

Credit Interpretation Rulings (CIRs)

— Questions can be asked and answers provided for
project specific issues or interpretations

Sustainable Sites
LEED Canada BD&C, 2009

SSp1  Construction Pollution Prevention

SSc1  Site Selection

SSc2 Development Density

SSc3  Brownfield Redevelopment

SSc4.1 AT: Public Transportation Access

AT: Bicycle Storage & Changing Rooms
SSc4.3 AT: Low-Emitting & Efficient Vehicles
SSc4.4 AT: Parking Capacity

SSc5.1 Site Development: Protect & Restore
S$Sc5.2 Site Development: Maximize Open Space
SScé.1 Stormwater Design: Quantity Control
$Scé.2 Stormwater Design: Quality Control

© © ¢ 06 0 0 0 0 0 0 o o
9]
17
0O
N
N

e SSc7.1 Heatlsland Effect: Non-Roof
SSc8  Light Pollution Reduction

12



Water and Energy

LEED Canada BD&C, 2009

WEp1 Water Use Reduction

WEc1 Water Efficient Landscaping

WEc2 Innovative Wastewater Technologies
WEc3 Water Use Reduction

EApl  Fundamental Commissioning

EAp2  Minimum Energy Performance

EAp3 Refrigerant Management

EAcl  Optimize Energy Performance

EAc2 On-Site Renewable Energy

EAc3 Enhanced Commissioning

EAc4 Enhanced Refrigerant Management
EAc5 Measurement and Verification

EAcC6  Green Power

Materials
LEED Canada BD&C, 2009

MRp1 Storage & Collection of Recyclables
MRc1.1 Maintain Existing Wallls, Floors & Roof
MRc1.2 Maintain Interior Non-Structural Elements

° MRc4 Recycled Content

|®* MRcS Regional Materials
MRcé Rapidly Renewable Materials
MRc7 Certified Wood

13



Indoor Environment
LEED Canada BD&C, 2009

e EQpl Indoor Air Quality Performance

e EQpP2 Tobacco Smoke (EIS) Conirol

e EQcl Outdoor Air Delivery Monitoring

e EQc2 Increased Ventilation

e EQCc3.1 IAQ Plan: During Construction

e EQc3.2 IAQ Testing

j* EQc4l AdhesivesandSealants =~ = = = = =
18, EGed2 PaintsandCoatings _ _ _ _ _ | _ _ | __ _ |
e EQc4.3 Flooring Systems

e EQc4.4 Composite Wood & Agrifiber Products

e EQc5 Chemical & Pollutant Source Control

e EQcé.1 Controllability: Lighting

e EQcé.2 Controllability: Thermal Comfort

e EQc7 Thermal Comfort: Design / Verification

e EQc8 Daylightand Views: Daylight / Views

Innovation and Regional Priority
LEED Canada BD&C, 2009

1
e RPc2 Regional Priority Credit

“Innovation” is not necessarily innovation as you
know it. These credits award either exemplary
performance or a green measure that is not included
in LEED.




The LEED Documentation Process

Documenting LEED

e Typically a LEED AP is employed on the project to manage
documentation.

e Documentation is needed from several different parties.

e The amount of documentation varies between credits:
some have a lot of paperwork, some just need a signature.

e Aresponsible party needs to sign off on each credit on a
form called a LEED letter template.

The LEED Documentation Process

LEED Letter Templates

e Typically require a signature and a declaration.

e Sometimes LEED will ask for a signature from “the general
contractor or responsible party”, or “the architect or
responsible party”: the main individual overseeing the
execution of the credit should be signing.

e May involve a spreadsheet or other information to be filled in.

e May ask that extra documentation be submitted alongside it.

15



The LEED Documentation Process

LEED Canada for New Construction and Major Renovations 2009 13684
50 Eigin

MR Credit 4: RECYCLED CONTENT

Recycled Content

Paints Documented

Standard Compliance Path (Recycled Content = 10%, 20%) 0
Spe ircumst or Akerative Compliance Fath (1 point) 0

nd the requirements of the option selected above and that

David

o ABC Architects
Role in project. Architect
Signature:

Date:

Sample template- Credit MRc4-

LEED for Concrete Suppliers

A Confractor’s Responsibilities on LEED Projects varies from
project to project. It can to a large extent depend on how
the project specifications are developed.

THE BIG RULE:

READ AND FOLLOW THE
SPECIFICATIONS CAREFULLY!!

16



LEED for Concrete Suppliers

Typical variations from a “typical” project:
1. Material brands are important
Cost information is required

Increased number of submittals
1. Varies from project to project

2.  Mayinclude strange items (VOCs, location of manufacture...)
4. Waste Reduction (Usually GC responsibility)

Potential for proof of durable systems

LEED for Concrete Suppliers: SSc7.1

Heat Island Effect = Non-roof

e limited to grade level hard surfaces

e Several opftions:
— bright white hard surfaces, including paving stones
— SRI 29 minimum — must be proven!
— Can use a weighted average approach...higher SRI's are
good!
— Pervious paving
— Shade for hard surfaces
— Underground parking

17



LEED for Concrete Suppliers: MRc2

Construction Waste Management

Need fo recycle or salvage construction waste- 50% gets you one
point, 75% gets you two.

Everything that leaves the site has to be counted: crushed
concrefte, land-clearing waste, pallets, mortar.

Measure waste either by weight or volume- but must be consistent
throughout.

Often request that suppliers and frades reduce the amount of
waste (such as packaging) that comes onto site, or fake back their
waste

Use waste bins properly (separafing metal efc.)

Does not apply to waste production or management in manufacture
process

LEED for Concrete Suppliers:

MRc4: Recycled Content

Typically 6 to 10 materials...the
expensive ones

Concrete and Masonry materials often included
Follow specs on materials (Use more recycled content materials)
Collect LEED material information sheets from some material
suppliers with the following information:

— Material product name

— Cost of material

— Recycled content- both post-consumer and post-industrial
Forward the material information sheets to the LEED consultant.
One important item relates to the concrete: need to get
information from the concrete supplier with details on the
different mixes used on site and their SCM contents (see the
separate MRc4 template).

18



LEED for Concrete Suppliers:

MRc4: Recycled Content

Clhielees iiehn Heviels viesialm o [H==0 17 Cenecle

e Based on Portland Cement Reduction (Not % of SCMs)
e Base Mix = Design Strength (MPa) x K
e K=10-non air enfrained
e K=12.5airentrained
e Then multiply by 2
e Butreduce by factor of 2 because it is post industrial

e Then multiply by cost of cementicious materials (not concrete,
and not formwork)
e |f cost of cementicious materials is not available,

can use percentage by mass of cementicious
material.

LEED for Concrete Suppliers:

MRc4: Recycled Content

New tool:

Old tool: TSRS g

19



LEED for Contractors

MRc5: Regional Materials

Typically 6 to 10 materials...the
expensive ones

Concrete and Masonry materials often included

Follow the specs on materials (Use materials that hgve been
manufactured and/or exfracted locally)
Complete LEED material information sheets from some material
suppliers with the following information:

— Material product name

— Cost of material

— Location of manufacture

— Location of Extraction

Forward the material information sheets to the LEED consultant.

LEED for Contractors

MRc7: Cerlified Wood

e Only applies to wood that stays as part of building
e Does not apply to formwork, scaffolding, tools, etc.

20



LEED for Contractors

EQc4: Low VOC Materials

These ones can apply to
masonry and concrete

e 4 sub-credits:
— EQc4.1- Adhesives and Sealants /

— EQc4.2- Paints and Coatings
— EQc4.3- Carpets
— EQc4.4- Composite Wood and Laminate Adhesives
e EQc4.1 and EQc4.2 limit VOCs in various liquid/gel
construction materials
e EQc4.3 requires that carpets meet CRI (Carpet and Rug
Institute) Green Label.

e EQc4.4 prohibits urea-formaldehyde in all composite wood
products and laminate adhesives.

LEED for Contractors

EQc4: Low VOC Materials

e Most of these will be covered in the specs- but on-site
follow-up should take place.
e Provide MSDS and product information on materials used
on-site.
e Applies ONLY fo:
— Materials used inside the building
— For credits EQ4.1 and EQ4.2- applies only fo products
applied on site, not prefabricated units (example- pre-
painted metal doors)- except for wood or laminate
adhesives- which have to comply regardless.
e Forward the information to the LEED consultant.

21



LEED for Contractors

RPc1: Durable Building

e The building science professional will develop the Building
Durability Plan - READ THIS if available (It should define
responsibilities).

— May require a quality assurance program to be documented
— Ensure that frades are working according to the requirements
of the plan.

e Submittals require signature from GC — could pass liability
to masonry contractor

e Credit requires use of building envelope materials that last
half the life of the building — may need to prove potential
for long life

— Many options for proof

A few other pointers

e Strange materials can offer other credits
— Very high SCMs (fly ash, silica)
— High recycled content (glass, rubber)
— Natural materials (straw masonry)
— Strange materials (foam blocks)

e Some materials may be very expensive

e CHALLENGE STUPID REQUIREMENTS!

22



e Every three years USGBC issues a new version of
LEED

e International roundtable is used to modify for
different countries

e Unclear if or how it will be implemented in
Canada

LEED 2012 and Beyond

e Material credits are moving towards Life Cycle
Assessment

e Current strategy based on Athena'’s suite of tools
e Consider reducing LCA impacts

Energy Consumption

Acidfication Potential

Global VWaming Potential

HH Resp. Effects Potential

COzone Depletion Potential

Smog Potential

Eutrophication Potential

Weighted Resource Use

23



LEED 2012 and Beyond

MATERIAL ACQUISITION
Raw Material Acquisition

\ AP

Material Manufacturing E
Products / Assemblies to:
resources b H

BUILDING CONSTRUCTION Air
(manufacturing)

OCCUPANCY
(use, reuse, maintenance) Water

Energy

DEMOLITION/DISPOSAL Land

Products / Materials
Recycle / Reuse

Waste Management

LEED Myths

You need actual material receipts to document cost
— The redlity is LEED does not define how you get costs. It
needs to be reasonably accurate but does not need to be a
receipt.
The LEED police will get you
— There are no LEED police. If you follow the rules it will work
out. If you make assumpftions you take risks
— "Catch people doing the right thing”

e LEED APs know everything

— Every person in this room is 16 hours away from being a LEED
AP.
— Some LEED APs took the exam in 2002
e |EED never changes
— LEED is in a constant state of change
— CaGBC recently adopted regular cycle for change
— CIRs (credit interpretation rulings) adjust requirements a bit

24



LEED Myths

There are LEED certified materials

— LEED doesn’'t certify or approve materials.

— Material contribute to LEED
There are LEED certified people

— LEED accredits people, it does not certify them
LEEDS

— One very quick way to show everyone you know little about
LEED

LEED will go away
— ldon't think so
— Exponential growth, even in the recession

Thank-You

Contact Us

Mark Lucuik, P.Eng, LEED AP
Principal
mlucuik@morrisonhershfield.com

Morrison Hershfield Consulting Engineers
2440 Don Reid Drive

Ottawa ON K1H 1E1

p 613.739.2910 f613.739.4926
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