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Emerging ANSI Standards

GBI/ANSI Standard 01-2007P: Green Building
Assessment Protocol for Commercial Buildings

ASTM: Standard Specification for the Minimum
Attributes of a Building that Promotes
Sustainability

NAHB: National Green Building Standard™

ASHRAE/USGBC/IESNA Std 189: High-
Performance Green Buildings

Recent CSA workshop to consider the
Canadian outlook and options
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Materials and resources
credits are especially
weak In rating systems .

J\

. . . and very

controversial
cﬁ—ﬁ) Athena
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Weighing material options

By attribute?

short-term
qional : renewability
durability J/
NS
recycled content
= or...
\\ = — .
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By environmental performance = LCA

Air pollution

Acid rain
damage

Climate
change

Resource
depletion
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transportation
water use .l energy use

A"

resource |_|fe CyC|e resource

use Imm) é@m extraction
(depletion) Assessment effects

& o

emissions to air I emissions to water

solid wastes

A methodology for assessing the environmental
performance of a product over its full life cycle
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Life Cycle Assessment is not the same as

Life Cycle Costing!

LCA =» physical units Complementary
LCC D & methods
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The LCA Tool Kit

1A - For LCA practitioners ATHENA® EcoCalculator

v’ SimaPro, GaBi, Umberto v" Funded by GBI for use in Green

_ Globes™ rating system
1B - LCA in the background

v' BEES

v General use version available

Assessment and Rating

ATHENA® Impact Estimator Systems
v' Green Globes

v LEED
v" Minnesota Design Guidelines
v NAHB Green Home Guidelines

v" LCA in the background

Athena

Institute



LCA In Assessment and
Rating Systems

= Athena
i Institute




LCA Integration options

Award points for:

1. Selecting highly ranked building assemblies
from a pre-rated list

2. Making decisions based on the use of an
LCA tool

3. Achieving specific performance levels at the
whole building level

:=> Athena
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LCA In Green Globes

v Basically LCA education credits at present (option 2)

» encourage selecting materials with the lowest life cycle
environmental burden

» but no firm benchmarks or measures

v Work completed on the assembly ranking approach
(option 1)
» ATHENA EcoCalculator the basis for Green Globes credit
calculator

» points based on performance relative to benchmarks for
each of several measures (e.g., global warming potential)

» basic tool reviewed by BRE, NIST, others
» assemblies reviewed by Green Globes ANSI committee
» recently out for public comment

cﬁ—ﬁ) Athena
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LCA Into LEED

v September 2004 kick-off meeting

v Working Groups
» Recommend how best to implement LCA-based credits
* Goal and scope
* Technical LCA issues
* Weighting of impact measures

v Goal and scope WG recommended assembly
ranking approach

v Accepted by USGBC board

v Work underway to detail the approach using the
Athena EcoCalculator

:=> Athena
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ATHENA®

Impact Estimator
for buildings

ATHENA’

EcoCalculator
for assemblies

o

> Athena
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1) ATHENA®

¥* Impact Estimator
for buildings

LCA-Based level 3 whole building tool for use at the

conceptual design stage

» Shows environmental effects of changes in shape,
design or material make-up of a building

» Allows designers to optimize operating+embodied
energy effects over the complete building life cycle

» A range of indicators without weighting

> Athena

i Institute



e' ATHENA®
“ Impact Estimator Takes Account Of
for buildings

> Resource extraction

» Manufacturing and on-site construction
v"Including recycled content

» All related transportation

» Maintenance and replacement cycles
» Demolition and land filling

» Operating energy effects

%& Athena
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A B ATHENA®
¥ EcoCalculator

for assemblies

LCA-Based level 2 tool for evaluating and comparing

the environmental effects of assemblies

> Initially developed for GBI for use in Green Globes
v Developed in association with Morrison Hershfield and
UMN Center for Sustainable Building Research

» Currently covers several hundred assemblies

» Uses 5 environmental impact indicators

» Green Globes™credits better than average performance
v For each indicator within an assembly category

» Free generic versions on the Athena Institute web site ‘

> Athena
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ATHENA’
EcoCalculator

for assemblies

results in spreadsheet form

A& B ATHENA®

EcoCalculator

for assemblies

B. INTERMEDIATE FLOORS

UARE FOOTAGETHAT

ATHENA ASSEMBLY EVALUATION TOOL v2.2—MINNEAPOLIS Low-Rise Buil

IN THE YELLOW CELLS BELOW, ENTER THE AMOUNT OF

ACH ASSEMBLY IS USED IN YOUR BUILDING

ding

gt R
Simary By e [
TOTAL IMPACTS BY BULOING | (MVIB) (mm) (om) | iPaleondeks | Palsin
COMPONENT T T T T
COLWMNS & BEAMS] [] [] [] 0 0.00]
INTERMEDIATE FLOORS) 242 El 61 6988 22 83|
EXTERIOR WA LLS 0| 0| 0| [] 0.00]
WIKDO W 0 0 0 0 0.00)
INTERIOR WA LLS 0 0 0 0
ROO [] [] [] [] 0.00]
WHOLE BUILDIN E 6088

P Struciure: e e
A e Tnterloe Celing Finish by [ A PalionTnten 120 Fabsian
Squae iy | b ol peiSE(MBUY | peiSFim | peisF (i peiSF st
Average: 0.08| 11.99] 72.72] 1.22
1 CONCRETE FLAT PLATE AND SLAB COLUMN
SYSTEM 25% flyash ¥ ipsum board; latex paint 21236
2 CONCRETE FLAT PLATE AND SLAB COLUMN
SYSTEM 25% fiyash none
PRECAST DOUBLE T CONCRETE SYSTEM psem board; latex paint A
PRECAST DOUBLE T CONCRETE SYSTEM none: 2
CONCRETE HOLLOW CORE SLAB none: 3
GLULAM JOIST AND PLANK DECKING y|psum board; latex paint [1] 0.09| 9.06| 64.59| 91 0.0073
GLULAM JOIST AND PLANK DECKING none 0| 0.07] 8.01 60.77) 7 0.0073]
8 WOOD CHORD AND STEEL WEB TRUSS
SYSTEM psum board; latex paint 4] 0.06} 6.63 29.24 0.93 0.0099|
9 WOOD I-JOIST AND 058 DECKING SYSTEM yipsum board; latex paint 5000 100% 0.05| 3.68| 24.57| 140 0.0046
10 |WOOD JOIST AND 058 DECKING SYSTEM y|psum board; latex paint 0 0.06| 3.95| 35.35| 0.98 0.0019)
11 OPEN WEB STEELJOIST W) STEEL DECKING
SYSTEM AND CONCRETE TOPPING psem board; latex paint 4] 0.09| 1281 69.55 1.03 0.0133]
132 OPEN WEB STEELJOIST W) STEEL DECKING
SYSTEM AND CONCRETE TOPPING none: 0 0.08| 11.76] 65.75| 0.84 0.0139]
13 STEELSTUD JOIST AND O 5B FLOORING
SYSTEM none: 0 0.06) 9.44| 26.88| 0.77 0.0217]
14 AND OSB DECKING SYSTEM psem board; latex paint 1] .05 4.54] 30.06| 1.15 10.0024]
15 o
16 2
17 OPEN WEB STEELJOIST Wy 3/4" 0SB
FLOORING SYSTEM psem board; latex paint 4] .08 5.11 23.51 1.08 10.0024]
18 OPEN WEB STEELJOIST W/ 3/4" 0SB
0 0.05| 4.07| 19.69| 0.89 0.0024]
19 5
20 o
21 ol
TOTAL SQUARE FOOTAGE] 5000.00]
T Welcome and How-to | COLUMNS AND BEAMS | INTERMEDIATE FLOORS | EXTERIOR WALLS | WINDOWS | INTERIORWALLS | ROOFS

Simple to Use

Users only fill
In yellow cells

Instant answers
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We=ghted Pe=ouee
Pimarg En=gy L=
TOTAL TMPACTS BY BLILLANG { FIRIB (m (=) 41 Palan Indes, | H20 Polan Tndes|
A ATHENA® COMPONENT oL o T TOmAL TOmAL
COLWMNS & BEAME D D 0 0. 00
ECDCalculator INTERMEDIATE FLOORS 242 5 g1 588 22.83
EXTERIOR WALLS w x 0 k 0. 00
for assemblies T 9 CO?2 ; ; ; .00
WHd tons e 9 51 5988 22.83
B. INTERMEDIATE FLOORS cradle to grave
ATHENA ASSEMBLY EVALUATION TOOL v2.2—MINNEAPOL .
IN THE YELLOW CELLS BELOW, ENTER THE AMOUNT OF SQUA RE FOOTAGE THAT EACH ASSE 60 year Ilfe
Fhosisr St musttuare syhired] P =
ez b in e Pt LT (N ) [T Pimary Enmigy e = L i PrLian Tndms, | H20) Pralgion Tres)
Sgaae otage | Pecentage of ol | pe SF ( FIIBOD p= SF ) = EF ) = SF = SF
Average: 0.8 11.99 Fa.72 1.22 0. D050
1 COMNCRETE FLAT PLATE AND SLAB COLUMN
SYSTEM 25% flyash gy psum boarnd; latex paint X .16 32.40 212.36 2.50 00025
= CONCRETE FLAT PLATE AND 5LAB COLUMN
SYSTEM 25% flyash Moine 0 .15 31.36 208.54 2.31
3 PRECAST DOUBLE T CONCRETE SYSTEM m board; latex paint ] 0.08 1781 102,770 1.45
4 PRECAST DOUBLE T CONCRETE SYSTEM ] D07 16.87 8. 89 1.26
5 CONCRETE HOLLOW CORE SLAB i) 5 14.31 $1.12 1.31
B GLULAM JOIST AND PLANK DECKING m board; latex paint 0 o 9.06 &4.59 091
7 GLULAM JOIST AND PLANK DECKING 0 7 8.01 &0 77 0.72
8 WOOD CHORD AND STEEL'WEB TRUSS
SYSTEM gy psum boarnd; latex paint 0 5 5.53 29,24 0.93
a WOOD I-J0IST AND O5B DECKING SYS5TEM ~—psswcaum board; latex paint SO0 1005 5 358 24.57 1.40
& 3 35.35 0.

=]

WOOD JOIST AND OSB DECKING SYSTEM gyEET— == 3

s
[

[

QOPEN 'WEB STEELIQIST W/ STEEL DECKING
SYSTEM AND CONCRETE TOPPING

(=
-
L
o
=
[ =]
(FE}
=]
[ =]
=1
Ladt
=]

53]

oye yEe o weres- oscane \WWood |-joist and OSB decking system,

=
(4]

G5 7 0.013%

13 STEELSTUD JOIST AND Q5B FLOORING .

Svsrew gypsum board, latex paint sl om|  oww
14 WOO0D TRUSS AND OSB DECKING SYSTEM ! 3005 1.15 0.0024
15 Structural steel w| steel dedking sy stem and
16 , : wi tee| dedking sy stem and i
17 QOPEN WEB STEELJOIST Wy 304" OSB

FLOORING SYSTEM gy psum boarnd; latex paint 0 .06 5.11 23.51 1.08 00024

QOPEN WEB STEELJOIST W/ 304" Q5B
18 FLOORING S¥YSTEM Ll x 005 4.07 19.69 0.89 0.0024
19 Cold-formed flat steel truss w) steel dedking sy stem

a 0
20 C UES el dedking sy sten

a 0
21 C el jois eel dedking sy stem and )

TOTAL 5Q FOOTAGE SbOd. B0

| Welcome and How-to | COLUMNS AND BEAMS  INTERMEDIATE FLOORS | EXTERIOR WALLS 'WINDOWS | INTERIOR WALLS = ROOFS



gﬁTHENA@J . .
EcoCalculator  \Whole Building Context

for assemblies

» Results on a per unit area basis (e.qg., per ft?)
v’ Estimates based on much larger areas, e.g., 1000 linear feet of walll

» Components and loadings typical for central U.S.

» Owner occupied office buildings, 60-year lifespan
v Affects maintenance and repair/replacement schedules

» Other specific assumptions:
v" Window to wall ratio
v Concrete strength and fly ash content
v" Gypsum board type and thickness with latex paint
v" Live load for all intermediate floors, columns & beams, roofs
v’ Bay sizes and column heights
v’ External wall thicknesses depending on construction system
v' Stud size/strength and spacing
v Sheathing and decking materials

:=> Athena
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EcoCalc Versions

v Current
» Northern USA averages
» Southern USA averages

» 8 Canadian regions

* Vancouver, Calgary, Winnipeg, Toronto, Ottawa,
Montreal, Québec, Halifax

» 4 US regions
* Atlanta, Minneapolis, Orlando, Pittsburgh

v Coming 2008

» Los Angeles, New York, Seattle, other SW and central
regions

All with hi-rise and low-rise versions

> Athena
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www.athenaSMl.ca

FAthenalnstitute

NEW! Now downloading Version 2.3 of
the FREE EcoCalculator

Now Includes:

Please delete the previous version of the
EcoCalculator and download the new version
EVENEL L

WELCOME

Atthe Athena Institute, we believe that better
information and tools are critical to achieving a
sustainable built environment. We also believe thata
life cycle assessment (LCA) approach to sustainability
is the only way to create a level playing field for the
vast array of building materials in use.

From our Canadian offices, and through our US
affiliate, Athena Institute International, the nat-for-profit
Athena organization undertakes and directs innovative
research and development activities that allow
architects, engineers and others to factor
environmental considerations into the design process
from the conceptual stage onward.

Over the past decade, the Institute has developed
groundbreaking software, world-class databases and
customized consulting services—as well as a worldwide
reputation in the field of sustainable building and LCA.
We also offer the only tools in North America for the life
cycle assessment of whole buildings and assemblies:

. Allows users to evaluate
ATHENA
i whole buildings and
LT&?EQE et assemblies based on
Internationally recognized
LCA methodology.

Provides instant LCA

ATHENA'
. results for more than 400
EcoCalculator common building

for assemblies assemblies (free of
charge).
Ciick the images above for mare informatian.
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