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Climate Change challenges for the Built
Environment and How Building Manufacturing
can play arole as a mitigation measure

What does climate sustainability mean and how can Built Environment
Professionals contribute to addressing this.

What are the current trends in building manufacturing and how they
Impact climate change.

Mitigation measures that designers can taken in the specification of
building materials.

How can buildings and cities change to respond to climate ‘ | 7
sustainability. |
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Buildings and land-use are responsible for a large proportion of greenhouse

gas emissions
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Buildings, communities, cities-the hallmarks of a built environment including the
resources used to create them and the energy, water, and materials needed to operate
them, have a significant effect on the Climate, environment and human health.

In the United States, buildings account for:
14% of potable water consumptionl
30% of waste output

40% of raw materials use2 .¢A
38% of carbon dioxide emissions 3

% to 50% of energy use ARAK] o et
Yo of electricity consumption3



Climate Sustainability?

Sustainability and “green,” often used
interchangeably, are about more than just
reducing environmental impacts.
Sustainability means creating places that
are environmentally responsible, healthful,
just, equitable, and profitable. Greening
the built environment means looking
holistically at natural, human, and
economic systems and finding solutions

that support quality of life for all.
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The New Role of the Built Environment

Professional:

Developers of Sustainable Neighbourhoods

and Cities to address Social &
Environmental Vulnerabilities in EA

How we build
our cities —
from the
neighborhood
scale upwards
— is the biggest
challenge of our

lifetime.
l
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Climate
. . Change &

Natural
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Climate
Change &
Urban
Vulnerability

It is not enough to build green buifding to lessen

the effects that humans have on our climate. We

must also prepare ourselves for the inevitable
consequences of climate change on our homes,
communities, and society as a whole. A lower- .~
carbon future will not only have higher- L AV
performing buildings but also require higher- , . o
performing communities.



Future of Construction: Your Next
Building Won’t Be Built—It Will Be
Manufactured!

For the past decade, there has
been a lot of talk about the
inefficiencies of the building
industry and the need to turn to
manufacturing techniques.

The buildings and construction sector isa 12;;,52 L
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highly “local” and “fragmented” mdustry* s M
with no large businesses having significant. v--’ff’i.»-
control of the value chain. Disseminationofss ="
innovation is slow, largely due to this

fragmented structure.
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3 Quick reasons why MamREISVg=le /AW (ole I F-17/

Prefab construction is mg
traditional methodology

Modular construction is ch
time consuming to erect co
traditional construction me
it also bring with it a raft of
benefits as well.

pared with
ods, however
ustainability

1. Use Less Energy

Nearly 90 percent of the constructio pU
place off-site, hence the term “prefabricated buildings.” With this
approach, there is significantly less diﬂyrbance to the environment
surrounding the construction site. Due to the fact these buildings are
prefabricated in a controlled factory environment, there is negligib

wastage of materials resources and highly efficient use of energy Manufacturing
Modular buildings are installed with energy
2. Recycled Materials efficient systems for example energy efficient glass,

geothermal systems, solar panels and other green
features. This promotes manufacturing of other
systems locally

Technology has made it possible for us to recycle almost anything.
Modular buildings are constructed with recycled (and recyclable)
materials for the most part. Recycled steel, recycled wood and even
recycled glass are a large part of what makes up a modular building.
For instance, Mobile Modular uses 100 percent recyclable glue-less
pet tiles made from post consumer materials.

As a result, not only is the actual construction of
the building green, but the long- tem’iximnlng of
the building also works out to be Qqun!sustalnable.
Not only can modular construction eﬁu ' energy
consumption durlng the buildj 0Cess. ng
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Potters Lane is the first apartment building for chronically homeless

veterans in the United States, made out of recycled shipping

containers. Designed and manufactured for American Family Housing, an 2™,
organization whose mission is to provide housing and services to support : AexeA

omeless and low-income families and adults. ~—
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http://www.afhusa.org/potterslane.php
https://cratemodular.com/process

Mitigation measures that designers Today's typical building
can take in the specification of
building materials.........

During both construction and operations, buildings generate
large amounts of waste and use tremendous volumes of
materials and resources. Therefore, there’s need to encourage
the selection of sustainably grown, harvested, produced, and
transported products and materials

Today'’s efficient building

GHG emissions

Green, high-performance building

Years
What are the main areas of focus around materials and resources
choices? Carbon Emissions Related to Building Performance Over Time
*Conservation of material. A building generates a large amount of
waste throughout its life cycle. Meaningful waste reduction begins
with eliminating the need for materials during the planning and design
phases.
*Environmentally preferable materials. Locally harvested, sustainably
grown, made from rapidly renewable materials, biodegradable, free of
toxins. All these designations demonstrate awareness for
sustainability.
*Waste management and reduction. The goal is to reduce the waste
that is hauled to and disposed of in landfills or incineration facilities.
During construction or renovation, materials should be recycled or
reused whenever possible. During the building’s daily operations,
recycling, reuse, and reduction programs can curb the amount of

material destined for local landfills. ey
: AVA ¢
", AVAVA :

AAK PROMOTING EXCELLENCE
IN THE BUILT ENVIRONMENT




program?

Square Footags

gystem:

Stmctma\

Mechanical System:

Materia\s:

Low
the maid

-maintenance lal
site are ire

. Crushed existing asphalt psed on

. Biomass central poile
. Heat recovery poilers and wate
« Two Piodiese! packup boilers
. Low-flow toilets N
. Composting coilets i Thayer

r by Gartt
r heaters

Oy
Pleg,
Wae d: ' Ng
r: W
AN
O, s
t
o Ober 24 SH; PTER
IItGCt All’pa 130 0 \ E
s dre bla,,
Wa”e wFajg Molu
Pay, L Gr. dg e
o~ TafE T, 7
Coy Cuyy,, > D S Exg,,, Club
IS"Ifa,, Capy, 9, Pugy, tive
ts: e . ct i ir
‘ DO;"Is G, dick OF of . tOr “ctor.
Dea;,gj"s D,-rla”f' ':Fleche it
3 s
I» o;;.,.("F».e,Ch’t"bj‘.e
1, ite,
Envimnmenta\ Education Centet and Lodge Complex ncluding A e, crct & My, "
dormitorys ofﬁces,and conference spaces ?”g" na “ Ply,
e r e,
38,000 square t"eet/High\md Lodge 'Meche' - r
11,700 square fopt—Thaye? Hall Utagy, Wiy il g,
880 square cet—Garn Building 'g\s\stn ang plgiﬂe e
015 square feet/Maimemmce Building ,ab[E[eqrjf re ][ll"'bJ; s
51,495 square foot—Total e e ev'LHJ & El,gil -
i : o Tship, 214 Win,,. Cers Ring,,
. steel frame 1% g5 percentt recycled steel fabricated 43 miles » Ing vy, ery s
from the sité T %;l'
. Dining 109 timber framing from a piet in Oregon ~ Ne;‘, Scap, 4
pew parking Jot and roadWa¥ an Tehiy,
P Ip"’lre et
st
r

Nu-Wool cellulose wall insulationt y
Trip\e—g\azed low _enissivity (low-E) fberglass windows
Thermally proken aluminum entry doors
polyurethane foam sealant on doors and windows
. Mineral wood sound bats
89 percent recycled content carpeting by Shaw
. Coated <eel standing seam roofing by ntegris
Low volatile organic compound (\ow—VOC) paint in guest rooms
. Gypsum wall poard, 93 percent recycled content
\owt ASSoL
ndscap'\ng—native wildflowers locat sutside the dining ared and rhroughout ;/“ A /" S
o maintain the natural consistency of the White Mountains- ;j AVA "C“
. AVAVA :
\-/ :
PROMOTING EXCELLENCE

igatiun-free an

AAK|

INTH
£ BUILT ENVIRONMENT



Complered:
Owner;

2 0 Virg cation Cepgey
Architects;
Peter . Bohlin, FAIA—pyy,
Allen H, Kachej, AlA LEED A-'-iP‘Prqiect
-
g 14
it |

Wayne Stitt, Al t Architect
‘ Cr.n‘g Sachse, Brent Stebbins
TN AR

neew ]

Cipal for Design

Man ager

A—Pr,

———L ||

Consultants:
114 N
— ML

BC—givy Engineers
nd A ﬁoriates‘Srﬂwmral Engineers

Strunk-Mbert Engineering~x\v!EP Engineers
Generyl Contractoy,

Pride Enterprises. Inc., Norn‘smwn. Pennsy]\-‘ania
AlA, Bushkil], p,
“ouver, Britigh (-

Photographers: Thomas g, Solon,
Nic Lehogy
C

nnsylvania ( TS)
PEE

olumbiy (NL)
Site: The site i il open

L‘.Iearing located
predonu‘namly nativ

on the clignes CAmpus, whic j
e for, ing mixeq oaks, varjoys conifars,
The ¢ ironmenyg) education Center

ter Gap Naﬁmm] Recrearinn Area,
vice,

7,750 square feet
Square Footage:

» Building placement to optimize passive solar and minimize site
pti PASSIVE S
Hay .

Sustainable Features: disturbance

ventilation
cooling and ventila )
ive solar cooling ¢ eaping
. rad' enous low-maintenance landscap
+ Indigy 5

C motion
vith fluorescent

f daylighting augmented with

ive use o y

+ Extensive v

3 flywheel
ighting lab thermal fiy
ser —(:t:-ntrri\llejllngt he:‘[ with a concrete floor s
al radia "
+ Supplemer

-lived materials
Low maintenance, long-lived
« L

- naterials
. cyclable

f reused, recycled, or recy and finishes
Extensive use of reused, recy C products an

. E3 C

- V
N low- or zero- o
ctensive use of low- sood products
* Exten e use of engineered wood }d ling
. E_,\;l:&'ns!:E- u;e of 2 energy modeling
+ Extensive use




The increasing relevance
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SUSTAINABLE NEIGHBORHOODS FOR ALL

Buildings-Neighbourhoods-Cities committed to

sustainability that links green buildings, smart

Infrastructure and behavior to meet ambitious
sustainability goals over time.




PRIORITIES
*Place
OBJECTIVES: Strong civic engagement; preservation and celebration of
culture and history, diverse and affordable housing, and accessible public
spaces and services for daily needs.

* Prosperity

Objective: Equitable access to quality education and career pathways, a
robust employment base with increasing jobs and job quality, and
entrepreneurial innovation and business start-ups.

* Connectivity

OBJECTIVES: A street network that accommodates diverse ages and
abilities by using multiple travel modes and shared mobility options, and a
high-quality digital network providing equitable connectivity and leveraged
community data.

»  Health and Wellbeing

OBJECTIVES: Active living'based-on walkability and recreation; equitable
health outcomes based on accessible, affordable health care; affordable,
local; fresh food; remediated toxic environments; and strong:public safety:

* ‘Living Infrastructure
Objective: Healthy soils, water, trees, and wildlife habitat; accessible nature;
and natural processes integrated into the built environment.

1., Resource Regeneration

OBUECTIVES: More efficient water.use; diversion of waste from landfills;

reuse of remediated land; and the pursuit of energy efficiency, technology

ancements, and!renewable energy production that reduce greenhouse
sions.
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