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Built Environment Impact

• 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? 

• Redevelopment!

• Residential and commercial

• 90% of C&D waste is from demolitions

• C & D waste is big and bulky.

• 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



2019 C&D landfill material study
C & D Material Composition Study, 2019



Building Demolition
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Quick history of deconstruction and reuse

• For all of history we deconstructed.

• Demo became the standard only after 
WW2.

• Architectural salvage continued for high 
value materials.

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

• Reuse is making a comeback
8



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
• Old growth lumber comes from trees grown naturally in 

virgin forests grown 100+ years. 

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

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

Source: Hull Millwork 



Salvage with remodeling & deconstruction 

• 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.

• Great option when full deconstruction may not be 
feasible.

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



Deconstruction example

reusehawaii.org/benefits

• Want to see a house deconstructed??

http://www.reusehawaii.org/benefits
https://www.youtube.com/watch?v=7XorRh33AiM




Reuse Resources Map



Building preservation, renovation, and reuse
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Carl Elefante
Former president of the 

American Institute of Architects

The greenest 
building is the one 
that already exists.



Adaptive reuse

South St. Paul bank turned 
apartment building



Carlton Lofts
Carlton, MN

Old school, new housing: Carlton Lofts



Central 
Square 
historic 

apartments 
Winona, MN

Central Square Historic Apartments, Winona



From old bank to new Children’s Museum St. Cloud
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St Louis County Jail, Duluth
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Duluth Armory
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Duluth Armory
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http://www.dulutharmory.org/


Endion School Apartments, Duluth
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https://commons.wikimedia.org/w/index.php?curid=73359070


Northrop Hall: A renovation success story

Preservation



Building material management study

25U of MN Ben Pomeroy Student-Alumni Learning Center



Ben Pomeroy Student-Alumni Learning Center

Renovated 
entrance

Old grain silo…

Renovated 
classroom with 
original building 
materials

…new HVAC 
storage room!
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2022 Capstone project: results
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2022 Capstone project: results
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A similar study: Cornell University



This year’s “Built Environment” project

Build new, state-of-the-art 
LEED certified building?

Or renovate existing building to be a state-of-the-
art LEED certified building?
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Study holistic costs and impacts between removing old & build new building, 
or renovate an existing building

Photo credits: BWBR and MOCA Systems



Support: US Green Building Council

31



Support system 

Madelyn (Mady) Gulon:
• Graduate Research Assistant, School of 

Architecture, University of Minnesota
• Master of Architecture
• Master of Science in Research Practices
• Research & Architecture Intern, Perkins&Will

Alex Velsink:
• Masters of Natural Resource Management Student
• Natural Resources Institute University of Manitoba

Kimberly Sandbulte
• Director
• Architect
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“Building reuse is not 
only important for 

heritage preservation 
but is key to reducing 

the environment impact 
of the built industry.”



Want to receive updates?
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www.pca.state.mn.us/air-water-land-climate/managing-building-materials

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


Thank you!

Melissa Wenzel
melissa.wenzel@state.mn.us
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