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Built Environment Impact

e EPA estimates that 600 million tons of
C&D debris were generated in the
United States in 2018, which is more
than twice the amount of generated
MSW

« A third of existing buildings will be
demolished by 2050. Architecture
2030




Why is there so much C&D waste?

e Redevelopment!
e Residential and commercial

e 90% of C&D waste is from demolitions
e C & D waste is big and bulky.

e Some markets for C&D materials are
challenging and/or haven’t been
developed (example: carpet and
drywall).

Source: Mpls St. Paul Magazine



Building material management system
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C & D Material Composition Study, 2019

Metal VSW Plastics
42 Tons, 2.5% 22 Tons, 1.3%5 T 0.3%
Clean Wood AN e ons, U
123 Tons, 7.2% N Concrete

Brick 371 Tons, 21.8%

123 Tons, 7.2%

Gypsum Board
138 Tons, 8.1%

~—__ Roofing Shingles

Treated/Painted/ d,*" 178 Tons. 19.39%

Processed Wood
140 Tons, 8.3%

|
General C&D _ )
179 Tans. 10.5%, \ Dirt/Sand/Rock/Gravel

228 Tons, 13.4%



Building Demolition




Material Management Hierarchy
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Quick history of deconstruction and reuse

e For all of history we deconstructed.

e Demo became the standard only after
WW2.

e Architectural salvage continued for high
value materials.

e Reuse languished. Until reuse centers
and deconstruction activities restarted
in the 90’s.

e Reuse is making a comeback



Historical building materials

Pre-war era buildings (built between 1890 - 1940) tend
to have high-value, unique fixtures such as hardwood
floors, molding, and built-ins.

Old growth vs. new growth lumber

e Old growth lumber comes from trees grown naturally in
virgin forests grown 100+ years.

e Most old growth forest harvesting took place in the U.S.
between 1870 - 1940.

e Older trees have more tree rings, which makes wood more
durable and less susceptible to rot/damage.




Salvage with remodeling & deconstruction

e Also known as salvaging, where high-value materials
such as hardwood floors, doors and windows, lighting
fixtures, cabinets and other finished materials are
selectively reclaimed.

* Focus on historically significant items.

e Great option when full deconstruction may not be
feasible.

e Opportunities to donate, sell, or give away materials to
local organizations or retailers or incorporate materials
back into project.



Deconstruction example

reusehawaii.org/benefits



http://www.reusehawaii.org/benefits
https://www.youtube.com/watch?v=7XorRh33AiM
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Reuse Resources Map
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Building preservation, renovation, and reuse



The greenest
building is the one
that already exists.

Carl Elefante

Former president of the
American Institute of Architects
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Adaptive reuse
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South St. Paul bank turned
apartment building



Old school, new housing: Carlton Lofts
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From old bank to new Children’s Museum St. Cloud




Duluth
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Duluth Armory

1/25/2023 21



Duluth Armory

CLALCACAAAARARRRIIIDA DAY,

The Historic Duluth Armory was built in 1915 and
served the military and community of Duluth for
decades. The renovated Armory will honor that

history and once again serve as a center of the
community.

22
1/25/2023 dulutharmory.org



http://www.dulutharmory.org/

Duluth
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https://commons.wikimedia.org/w/index.php?curid=73359070

Northrop Hall: A renovation success story




Building material management study
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Ben Pomeroy Student-Alumni Learning Center

Renovated
Renovated classroom with
entrance original building
materials
Old grain silo... ..new HVAC

storage room!
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2022 Capstone project: results

Demolition

Razing a building in such a
way that the building
components are not
intended for reuse

*Does not include a new building
due to variability of design choices

MATERIAL

END USE 9% of materials

diverted from landfill

COST $115,000*
TIME 7.5 weeks*

Additional costs must be added if the
construction of a new building is considered.

LEVEL OF
SAFETY CONCERN

PUBLIC  HIGH
WORKER HIGH

Deconstruction

Disassembling buildings
with the goal of maximizing
the reuse potential of its
components

*Does not include a new building
due to variability of design choices

74% of materials
diverted from landfill

COST $206,000*
TIME 15.5 weeks*

Additional costs must be added if the

construction of a new building is considered.

LEVEL OF
SAFETY CONCERN

PUBLIC  HIGH
WORKER HIGH

Renovation

Returning a building to an
unimpaired or improved
state

50% of materials
diverted from landfill

COST $7,100,000
TIME 104 weeks

The construction of a new building is
not needed.

LEVEL OF
SAFETY CONCERN

PUBLIC LOW
WORKER HIGH 27



2022 Capstone project: results

EMISSIONS
PRODUCED

Emissions are
produced when new
materials are created
from raw extracts
and transported or
when materials are
left to breakdown in

+141.5

metric tons of
carbon dioxide
equivalent produced

+30.5

gas-powered
vehicles added to
the road for one year

Actual emissions may differ due to WARM modeling limitations.

a landfill.
iyt -146 Ty -153
iy ' f vannT tric tons of
et metric tons o it metric
EMISSIONS s ! ns ArErE ns
it carbon dioxide T carbon dioxide
REDUCED ey equivalent reduced e equivalent reduced
oy e
Emissions are reduced 1ty ety pniyutn
) Ny Sy Sy 31 5 [l ol Ty _33
when materials are Lt -51. putntn
reused or recycled Y gas-powered e gas-powered
. . 1 un s, . puf .
instead of landfilling Rt vehicles taken off kel s vehicles taken off
. e [ LT ]
and making new e the road for one year L rlydy the road for one year
materials. rlrir) Ly
e A N
L
Lyl

Please see full report for more information regarding this study.
Haley Hansen, Carmen Prantil, Kelly Martichuski, Kylie Differding, and Nicole Witt, University of Minnesota 28



A similar study: Cornell University

Cornell study compares demolition vs. deconstruction

Although demolition appears to be the more economical option now, a Cornell professor believes
deconstruction might be the better method after practices are fine-tuned and environmental benefits are

considered.
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Earlier this year, crews removed roofing, flooring and walls in a project that's part of a Cornell University study comparing deconstruction and

demolition.



This year’s “Built Environment” project

PROPOSED EXTERIOR VIEW FROM NORTHEAST

MINNESOTA STATE OFFICE BUILDING + ST. PAUL, MINNESOTA
OBERAT A 1

BWER - ROBEAT A.M. STEAN ARCHITECTS - MOC

Build new, state-of-the-art Or renovate existing building to be a state-of-the-
LEED certified building? art LEED certified building?

Photo credits: BWBR and MOCA Systems
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Support: US Green Building Council

Brent Suski

Associate Director
US Green Building Council, Inc. - Minnesota Community

MINNEAPOLIS, Minnesota

LEED
GREEN

ASSDCIATE

Follow on (f})

Bio Courses Articles Badges

Brent joined USGBC in October 2016 and serves the Minnesota Community, and West North Central Region as an Associate

Director. In this role, he is responsible for advancing LEED, and supporting sustainable, healthy, resilient, and equitable buildings.

Additionally, he cultivates members and sponsors, which includes planning and overseeing events and programs, identifying new

fundraising strategies, recruiting volunteers, and supporting social and environmental justice projects. After college, Brent served a

year as an AmeriCorps Member. He holds a Masters of Architecture degree with concentrations in Urban and Public Design from the

University of Minnesota and a Bachelor of Arts from Gustavus Adolphus College. Brent holds a LEED Green Associate and a TRUE 31

Advisor credential.



Support system

Madelyn (Mady) Gulon: Kimberly Sandbulte

e Graduate Research Assistant, School of Building reuse is not

St only important for
Architecture, University of Minnesota ' y imp '
e Master of Architecture heritage preservation
e Master of Science in Research Practices : \ :Ut IS l-<ey to redycmg
* Research & Architecture Intern, Perkins&Will : M ' the environment impact

of the built industry.”
Alex Velsink:

e Masters of Natural Resource Management Student
e Natural Resources Institute University of Manitoba

Kimberly Sandbulte
e Director
e Architect

32



Want to receive updates?

m“ MINNESOTA POLLUTION A, Warar, Trending Business Gat hgut
COMTROL AGEMCY Land, Climats Teples Wizh s Ergagad MRZA

Climet ! Lo izt rning end recyding | Wazbs inftatives

Managing buiHing materials

WWW.pca.state.mn.us/air-water-land-climate/managing-building-materials

<WASTE INITIATIVES

Pravanting wanted fzcd
Ruzyching in Minmaazta
Raducing texica in products

Vsieig and duvakeping
preducts ranponuibly

I Maraging building materials

Stay connected

Sign up for the Building materials and demolition debris email newsletter for updates.


http://www.pca.state.mn.us/air-water-land-climate/managing-building-materials

Thank you!

Melissa Wenzel

melissa.wenzel@state.mn.us

MINNESOTA POLLUTION
CONTROL AGENCY
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