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1. ABSTRACT

This 2024 Construction & Deconstruction Waste Management Report, a collaborative
research endeavor by students at Boston University, The Devens ECo-Efficiency Center, and
the Great Exchange aims to address the urgent challenges posed by construction and
deconstruction waste, which notably contributes to 30% of landfill waste in the state.? It
examines current practices, pinpoints key challenges, and explores viable opportunities for
sustainable disposal and management. Central to the report is the focus on prioritizing the
reuse of materials derived from construction and demolition (C&D) projects, alongside the
integration of retrofit projects. It emphasizes the adoption of design for deconstruction
guidelines that could serve as a model for the Devens community and potentially, broader
applications. Additionally, the report proposes a series of policy recommendations designed
to foster a more sustainable future in construction waste management. These suggestions aim
to support stakeholders across the industry in making informed decisions that align with
environmental sustainability goals.

2. INTRODUCTION

I. Devens Enterprise Commission and The Great Exchange

Situated in the heart of Massachusetts, Devens spans over 4,400 acres and stands as
an exemplary model for repurposing military bases. Originally serving as the U.S. Army’s
New England headquarters for nearly eight decades, Fort Devens was decommissioned in
1996. Subsequently, MassDevelopment acquired the site and embarked on an ambitious
project to transform it into a thriving, facilitated Eco-Industrial Center. Presently, Devens is
home to approximately 100 businesses and organizations, providing employment for around
10,000 individuals. The community boasts almost 2,100 acres dedicated to open spaces and
recreational areas, and is host to pioneering companies like Commonwealth Fusion Systems
and Electric Hydrogen, which are at the forefront of clean energy technologies. Devens also
emphasizes infrastructure excellence with projects like the new water treatment plants,
designed to improve drinking water quality by addressing contaminants like PFAS.

The Devens Enterprise Commission (DEC) is the regulatory and permitting authority
for the Devens Regional Enterprise Zone. It administers and enforces the reuse plan, by-laws,
regulations, and sustainability vision for Devens, acting as the board of health, conservation
commission, zoning board of appeals, historic district commission, and planning board. The
DEC also provides detailed information on development services, resident resources, and
sustainability initiatives, including applications, permits, planning documents, and
environmental conservation efforts. They’ve also received LEED certifications on numerous
buildings across commercial and residential sectors. Their model minimizes waste and
pollution and is actively pushing towards Net Zero Energy Standards. An example of their
sustainable development practices is the strategic implementation of green infrastructure
guidelines in Devens, which emphasize the importance of sustainable land use. These

*‘Sustainable Devens.” devensec.com, 2024. https://devensec.com/sustain.html.
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guidelines prioritize green infrastructure components, such as natural stormwater
management systems, energy-efficient designs, and extensive preservation of natural
landscapes, aimed at enhancing biodiversity and ecosystem services. Additionally, the
Devens Green Infrastructure Guidelines outline specific practices, such as the use of
permeable pavements, green roofs, and bio-retention areas, which exemplify the community's
commitment to sustainable urban planning.’

Parallel to these efforts, The Great Exchange is one of the many up and coming
initiatives operating in Devens. It is aimed at fostering a circular economy within the
community. It focuses on the reuse of a wide range of materials—including operational
supplies, educational resources, and furniture—that are in new or like-new condition. This
program significantly reduces disposal costs and promotes community stewardship and
environmental protection by diverting an average of 50,000 pounds of material from landfills
annually.* It also offers these reclaimed items to schools, libraries, nonprofits, and businesses
at substantial discounts, allowing them to allocate more resources toward community services
and employment. In alignment with the Climate Action Plan objectives, the Devens
Environmental Commission (DEC) and The Great Exchange have initiated a project to
promote sustainable building practices through the development of comprehensive
deconstruction guidelines. This initiative seeks to mitigate the environmental impacts
associated with new construction, building retrofit, and demolition activities.

The project focuses on fostering adaptive reuse of buildings and materials, including
appliances, furnishings, fixtures, and all other interior and exterior components. An essential
component of these guidelines will be the consideration of cost-effectiveness through Life
Cycle Assessments and the evaluation of Embodied Carbon to ensure economic viability
while maintaining environmental integrity. Moreover, the guidelines will prioritize designing
for deconstruction to facilitate material recovery and reuse, positioning recycling as a last
resort to manage waste. To achieve these goals, students involved in this project undertook a
thorough literature review, engaged with local contractors to understand practical
opportunities and constraints, and ultimately compiled a set of deconstruction guidelines.
These guidelines are suggestions for formal policies that can be integrated into the regulatory
framework for building retrofit and demolition permits in Devens, complemented by
materials designed to enhance public education and support for these sustainable practices.

II. C&D Waste Management Overview

Construction and Demolition (C&D) waste materials encompass a range of substances
generated from building new structures, renovating existing ones, and demolishing old
constructions. This category includes bulk and heavy materials such as concrete, wood from
buildings, asphalt from roads and shingles, gypsum (the main component of drywall), metals,
bricks, glass, plastics, and salvaged building components like doors, windows, and plumbing
fixtures. Additionally, it encompasses natural waste from land-clearing activities, such as
trees, stumps, earth, and rock. According to the EPA's "Advancing Sustainable Materials

3“GREEN INFRASTRUCTURE GUIDELINES for DEVENS PROJECTS.” August 8, 2014.
https://devensec.com/development/Green_Infrastructure Guidelines Final 8-12-14.pdf
““The Great Exchange - the Alternative Solution for Excess Resources —” 2024. The Great Exchange.

https://tgedevens.com/
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Management: 2018 Fact Sheet," In the United States, C&D waste represents more than 600
Million tons of the total waste stream which is more than twice the amount of total generated
municipal waste in 2018.°

Demolition activities are responsible for the vast majority of Construction and
Demolition (C&D) debris, accounting for more than 90% of the total generated. In contrast,
construction activities contribute less than 10%. This disparity highlights the significant
potential for waste reduction and material recovery specifically from demolition processes.
Of the total C&D debris generated, over 455 million tons were repurposed or recycled for
"next use" applications, demonstrating a strong inclination towards sustainable practices.
However, nearly 145 million tons still ended up in landfills, indicating ongoing challenges in
fully diverting C&D waste from landfill disposal.®

In the United States, the management of construction and demolition (C&D) waste
presents significant environmental challenges, significantly due to the limited capacity of
existing landfills and the numerous hurdles associated with developing new landfill sites.
Furthermore, the situation is exacerbated by several other factors. For instance, the regulatory
frameworks governing waste management vary widely across different states and
municipalities, often leading to inconsistent and inefficient practices. There is also a lack of
comprehensive data on the generation and disposal of C&D waste, which hampers efforts to
develop targeted and effective management strategies. By integrating life cycle assessments
and focusing on the embodied carbon of building materials, the construction industry can
significantly lower its environmental footprint. There is a critical need for a comprehensive
national strategy to manage C&D waste more effectively and sustainably.

An analysis from the EPA shows that 60% of construction and demolition (C&D)
waste related to buildings comes from non-residential demolition and renovation, with much
of this ending up in landfills. In the U.S., less than 40% of mixed C&D waste is diverted from
landfills. Concrete accounts for about half of the volume of building-related C&D debris,
followed by wood, gypsum wallboard, asphalt shingles, brick and clay tiles, and steel. These
materials, which make up a large portion of the C&D waste stream, offer numerous
opportunities for reuse and recycling. For instance, onsite crushing of concrete allows it to be
repurposed in new construction, while wood and bricks are highly reusable as both structural
and non-structural building components. By adopting circular economy principles for C&D
debris in the U.S., we can significantly reduce the amount of materials sent to landfills,
promoting a cycle of material reuse within the construction industry.’

3 “Sustainable Management of Construction and Demolition Materials | US EPA.” 2016. US EPA. March 8,
2016. https://www.epa.gov/smm/sustainable-management-construction-and-demolition-materials

$IBID, US EPA , March 8, 2016

’Sparandara, Lauren, Mike Wermer , and Libby Finch. “ ACCELERATING THE CIRCULAR ECONOMY
THROUGH COMMERCIAL DECONSTRUCTION AND REUSE.” Gstatic, 2019.
https://www.gstatic.com/gumdrop/sustainability/google-deconstruction-and-reuse.pdf.
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Figure 1. C&D Waste Distribution in the US®
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3. METHODOLOGY AND LITERATURE REVIEW

Adaptive reuse of buildings and materials is increasingly recognized as a critical
strategy in sustainable development, offering significant environmental, economic, and social
benefits. The methodology and literature review outlined here establishes the foundation for
understanding the current landscape and identifying effective strategies for policy
recommendations. The initial steps involved a thorough literature review of available studies
and resources. We started with learning about TGE, Devens, the DEC, and their publications
on green infrastructure and community guidelines. This would help us understand the
established policies and the scope for new policy implementation and enforcement.

The next step involved thoroughly examining existing scholarly articles, industry
reports, and other relevant publications on adaptive reuse, and C&D Waste and activities,
within Massachusetts, nationally, and internationally to some extent. The focus was on
understanding best practices, identifying challenges, and evaluating the outcomes from both
environmental and economic perspectives. We also conducted interviews with a range of
stakeholders from the industry including representatives from construction companies of
different sizes operating in Massachusetts, from organizations like MassDEP, DCAMM, and
MassRecycle. These were essential for grounding our research in real-world metrics and
regulatory contexts. This allowed us to gain an understanding of the social and cultural
dimensions of reusing C&D waste such as community acceptance, the preservation of
historical buildings and critical issues of lead, asbestos, PCBs and other toxic materials which

8Sparandara, Lauren, Mike Wermer , and Libby Finch. “ ACCELERATING THE CIRCULAR ECONOMY
THROUGH COMMERCIAL DECONSTRUCTION AND REUSE.” Gstatic, 2019.

https://www.gstatic.com/gumdrop/sustainability/google-deconstruction-and-reuse.pdf
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will also be considered to ensure that the guidelines promote holistic sustainable
development.

4. ANALYSIS AND TAKEAWAYS

I.  RETROFIT PROJECTS

“The greenest building is one that is already built.
principle in sustainable architecture and urban planning. It highlights the idea of "embodied
energy," which refers to the total energy consumed by all the processes associated with the
production of a building, from the mining and processing of natural resources to product
delivery and the construction process itself. This energy remains stored in the building's
structure over its lifetime.

Demolishing an existing building not only wastes this stored energy but also adds

” This idea encapsulates a key

significantly to energy consumption and environmental impact through several processes:
removing the debris adds to landfill waste, and constructing a new building involves
extracting raw materials, manufacturing new products, transporting these materials, and
constructing the new facility. This sequence of events typically leads to a substantial net
increase in energy use and carbon emissions. According to the US EPA, 48% of greenhouse
gas emissions are generated from buildings.

In contrast, retrofitting existing buildings to enhance their energy efficiency and
upgrading their systems can be far more sustainable, usually saving 50-75% of embodied
carbon.' By improving insulation, installing energy-efficient windows, and modernizing
heating, ventilation, and air conditioning systems, we can significantly reduce a building's
operational energy requirements. These improvements leverage the embodied energy already
invested in the existing structure, thus minimizing overall energy consumption and extending
the building's useful life.

Myths About Historic Buildings:"
e Perceived Energy Inefficiency: Historic buildings, particularly those built before
1920, are often seen as less energy efficient due to their age. However, these
structures frequently feature design elements such as large windows and strategic

? Knowles, Hal. “Realizing Residential Building Greenhouse Gas Emissions Reductions: The Case for a
Web-Based Geospatial Building Performance and Social Marketing Tool.” Epa.gov. Accessed May 13, 2024.
https://www3.epa.gov/ttn/chief/conference/eil 7/session5/knowles.pdf?q=buildings.

1%L arge Building Retrofits Alone Can Reduce Building Sector Carbon Emissions by up to an Estimated 51%.”
World Economic Forum, February 2024.
https://www.weforum.org/agenda/2024/02/deep-retrofit-buildings-carbon-emissions-climate-change/.

"Schutte, Kimberly. n.d. “Historic Preservation and Sustainability: ‘the Greenest Building Is the One That’s
Already Built.”, 2021.

https://www.stjosephmo.gov/DocumentCenter/View/14842/Historic-Preservation-and-Sustainability
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orientations that naturally enhance energy efficiency. Enhancements with modern
technology can further improve their energy performance, making them more efficient
than many buildings constructed post-WWII.

Window Replacement Fallacy: Contrary to popular belief, replacing original
windows in historic homes isn't necessary for energy efficiency. Most energy loss in
homes is not significantly due to windows. Instead, maintaining and upgrading
historic windows can be both energy-efficient and environmentally friendly, with
interior storm windows or insulated curtains. This avoids the waste and toxins
associated with new, often non-repairable vinyl windows which have a much shorter
life-span.

Newer is Better: There is a misconception that new buildings are always a better
choice, whether for energy efficiency or quality. In reality, historic buildings, with
their superior materials and construction, often outperform newer buildings in
longevity and adaptability, not to mention the environmental cost of demolishing and
rebuilding or rehabilitating.

Opportunities for Historic Preservation:

II.

e Innovative Technologies: Preservationists can use strategies and technologies that do

not compromise the integrity of historic structures while enhancing their energy
efficiency. For example, integrating renewable energy systems like solar panels that
look like slate shingles and mimic traditional materials can maintain aesthetic
integrity while updating building performance.

Revitalization of Heritage Neighborhoods: Combating urban sprawl by revitalizing
dense, walkable heritage neighborhoods can dramatically reduce environmental
impact. These areas are designed to minimize reliance on cars and maximize the use
of existing infrastructure, which is both sustainable and community-enhancing.
Personalized Preservation: Applying modern energy-saving strategies to historic
homes can greatly enhance their efficiency without sacrificing architectural integrity.
It's crucial to work within the building's original design parameters to avoid creating
new problems, such as reduced airflow and resultant structural issues.

BENEFITS AND OPPORTUNITIES FOR C&D WASTE MANAGEMENT
The EPA emphasizes the multiple benefits of reducing the disposal of C&D materials.

Not only does it decrease the volume of waste in landfills and reduce environmental
degradation associated with material extraction and production, but it also enhances
economic activities through job creation in the recycling sector. The 2020 Recycling
Economic Information (REI) Report highlighted that the recycling of C&D materials
generated 681,000 jobs and over $5.5 Billion in Tax Revenues.'? Economically, reducing
disposal also lowers overall project costs by cutting on purchase and disposal expenses,
reducing transportation costs through onsite reuse, and providing tax benefits from donating
recovered materials.

12¢Sustainable Materials Management: Recycling Economic Information (REI) Report.” EPA, 2020.
https://www.epa.gov/smm/recycling-economic-information-rei-report#findings.
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The EPA advocates for practices like source reduction, which prioritizes reducing the
amount of materials used and waste generated. This approach is considered the most effective
in waste management, aiming to prevent waste creation from the outset. Effective strategies
for source reduction include optimizing the size and design of new constructions for
adaptability, employing construction methods that facilitate material disassembly and reuse,
and minimizing the use of interior finishes.

Salvaging and reusing C&D materials is another pivotal aspect of sustainable material
management. Deconstruction, as opposed to traditional demolition, allows for the careful
dismantling of buildings to recover usable materials, which conserves resources and reduces
waste. Reusable materials include doors, hardware, appliances, and bricks, among others.

Recycling C&D materials is equally critical. Commonly recycled materials include
asphalt, concrete, wood, and metals, which can be transformed into new products or used in
construction applications like aggregate. Proper management of recycling processes is vital to
ensure materials are effectively repurposed and do not end up being mismanaged.

The EU has reported high recovery rates of C&DW, mainly driven by the 2008 Waste
Framework Directive's target of a 70% recovery rate by 2020. Many EU countries have met
and even exceeded this target early, mainly through recycling and other recovery operations
like backfilling or using recycled aggregates in applications with less stringent quality
requirements, such as road sub-bases. This is primarily because many demolished or
renovated buildings were not originally designed for disassembly, and the resulting material
streams are mixed and contaminated, reducing their suitability for high-quality reuse.

Lastly, the practice of rebuying involves purchasing used and recycled materials for
new constructions. This practice supports the local economy, reduces costs, and maintains the
performance and function of buildings. It also ensures that materials recovered from
recycling programs are reused in manufacturing, thus closing the loop in the recycling
process instead of downcycling materials.

The market for salvaged or reusable materials consists of various retail outlets
differing in scale, material type, and preparation level. Reuse centers, like The Great
Exchange and similar organizations mentioned in this paper, though a small fraction of total
reuse businesses, handle the largest material volumes including building components (like
doors, windows, and lumber) and used goods (such as furniture and appliances). Other
smaller reuse stores, in contrast, deal in fewer volumes of higher-value items like antique
fixtures and used furniture.
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Figure 2. This graph from MassDEP shows a detailed breakdown of waste processing
outcomes in Massachusetts for 2022"
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The graph visually represents the disposition of Construction and Demolition (C&D)
materials across various handling facilities in Massachusetts for the year 2022. It categorizes
the total tons of materials processed into different categories: Disposed, Landfill Dependent
Use Application, Transferred for Further Processing, Diverted Material, and
Recycled/Reused.

There is a clear diversity in how different facilities handle C&D waste. Some facilities
prioritize recycling and reuse, while others focus more on disposal or use C&D waste for
landfill applications such as daily cover or road stabilization. This variance suggests that
waste management practices are highly localized and dependent on the specific capabilities or
strategies of individual facilities. A considerable number of facilities show high volumes of
waste being disposed of (indicated by red bars), which is a concern from an environmental
sustainability perspective. This indicates that despite available technologies and the push for
more sustainable practices, disposal remains a significant component of waste management
for C&D materials in Massachusetts.

3“Annual CD Report Data Summary.” Mass.gov, November 2022.
https://www.mass.gov/doc/2022-annual-cd-report-data-summary/download.
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Figure 3. This table provides causes of the main barriers to the uptake of circular
economy actions relevant for the management of C&DW and potential solutions'

What?

Why?

Potential

Price competition with
virgin alternatives

Stakeholders tend to favor
cheaper and credible
solutions, and virgin
minerals are in many cases
cheaper than secondary
materials due to the latter’s
processing costs

A competitive secondary
materials market would
create demand for both
quantity and quality of waste
material, thus directly
increasing circularity

Confidence in quality and
structural properties of
secondary materials
(traceability)

Stakeholders tend to choose
‘virgin’ materials that are
quality assured through
warranties and standards

Engaging in the
development of standards
for secondary raw materials
would increase the trust in
their properties and quality

Hazardous substances
content

Polluted materials are not
suitable for recycling, and
removal of the hazardous

content is costly

Develop technology for
efficient removal of
hazardous substances and
eliminate use of hazardous
materials in new
construction

Lack of sufficient and
reliable data on (historical)
buildings

The composition of material
streams from demolition
activities cannot always be
predicted

Pre-demolition audits and, in
the future, material passports
help register the type and
volume of materials in the
existing building stock

Time delay

The time delay between
implementing a circular
action and its benefits due to
the long life spans of
buildings may discourage
stakeholders

Not applicable

a. Virgin materials are raw materials that originate from nature as opposed to secondary materials originating from waste processing.

This table, found on the European Environment Agency’s website highlights the complexities
of integrating circular economy principles into C&DW management and suggests proactive
measures to address these challenges, fostering a more sustainable and resource-efficient

construction industry.

14“Construction and Demolition Waste: Challenges and Opportunities in a Circular Economy.” European
Environment Agency, February 13, 2023.
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III. COST-BENEFIT ANALYSIS

One of the biggest concerns of stakeholders and construction companies is the cost of
deconstruction and recycling materials. However, various projects and studies have shown
that planning for deconstruction, promoting a circular economy, and sustainably managing
waste is significantly cheaper than demolition or construction without planning for reuse.
Therefore, this section provides an overview of the costs associated with the construction and
demolition phases and looks at the economic opportunities and benefits of these.

A study conducted in 2004 that examined the cost-effectiveness of deconstruction in
Massachusetts found that at the time, factoring in all costs and benefits, deconstruction was
17-25% more expensive than demolition. This cost difference was primarily due to higher
labor costs, and disposal fees, and only partially offset by the resale value of salvaged
materials on the projects studied. However, there have been various changes in the industry
since then, including more stringent regulations, increased grants and green tax incentives, a
higher number of facilities offering reusable materials at discounted rates, and higher disposal
fees which have seen a significant increment of 11% from 2021 to 2022 in the US and with
Massachusetts ranked the most expensive state to landfill."

Property owners and developers who engage in building deconstruction can benefit
from tax deductions by donating salvaged materials, which can offset some of the costs
associated with remodeling or deconstruction projects. Additionally, various grant programs
are available to support sustainable building practices and waste management. For example,
programs like those run by the MassDEP sometimes offer grants that can range from $10,000
to $400,000.'° Donating usable materials from deconstruction to qualified 501(c)(3) charities,
can provide a tax deduction. These organizations also offer platforms to donate and purchase
used building materials at a reduced cost, supporting affordable housing. For donations that
exceed a certain value, professional appraisals might be necessary to accurately claim tax
deductions. Following the IRS guidelines meticulously ensures that these deductions are
substantiated, preventing future legal complications and maximizing financial benefits

The Massachusetts Department of Environmental Protection (MassDEP) supports
efforts to reduce waste through its 2030 Solid Waste Master Plan, which includes expanding
waste disposal bans and promoting recycling and reuse. This policy environment supports the
development of a more robust market for reused materials, indirectly reducing costs
associated with new material purchases and disposal. Utilizing materials onsite can
significantly cut down transportation and purchasing costs. This approach is beneficial for
managing leftover materials or those recovered from deconstruction.

Case Study 1: ‘The Susquehanna Avenue Home’"’

Discussed in EPA’s Lifecycle construction guide, the Susquehanna Avenue Project
showcased the economic viability of deconstruction compared to traditional hand demolition,
especially when valuable materials are present to offset higher labor costs. The

SPinkerton, Doug. 2021. “Landfill Tipping Fee Analysis | BioCycle.” BioCycle. August 3, 2021.
https://www.biocycle.net/landfill-tipping-fee-analysis/

16“MassDEP Sustainable Materials Recovery Program (SMRP) 2024 Grant Guidelines and Overview.”
https://www.mass.gov/doc/smrp-2024-grant-guidelines-and-overview/download

"NEPIS, Lifecycle Construction Resource Guide, EPA, 2010.
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deconstruction of this building spanned from March 27 to April 7, 2006, taking a total of 10
days. In comparison, demolishing the same structure would have taken about three days.
However, the higher labor costs associated with deconstruction were effectively balanced by
the revenue generated from selling the salvaged materials. According to a cost-comparison
the project's data aligns closely with the average costs for hand demolition, which ranges
from $7.75 to $9.30 per square foot, with deconstruction costs at $8.94 per square foot. This
is slightly above the cost range for mechanized demolition, which is between $7.50 and $7.75
per square foot.

Philadelphia's housing stock often includes architectural elements that possess
significant artistic value, enhancing their market worth when sold as architectural items rather
than being recycled as scrap. Such materials can significantly reduce the net cost of
deconstruction, fetching prices three to four times higher than the cost of removal. This
project successfully diverted bricks, lumber, metal, and architectural details from being
disposed of, achieving a total recovered materials value of $7,530. By December 2006, Kevin
Brooks Salvage had sold or utilized directly $6,530 worth of these materials. The remaining
$1,000 worth of materials are expected to be sold at Found Matter, a local architectural
salvage store in Philadelphia. The final cost analysis of the deconstruction at 3224
Susquehanna may reflect even lower net costs once these additional materials are sold.

Case Study 2: The Wesley House'®

The Wesley House/Reichert House project, an initiative under the EPA, showcases a
pioneering approach by linking the deconstruction of an old building with the construction of
a new community facility. In January 2003, the Wesley House in Gainesville, FL. was
carefully deconstructed, and its reusable materials were directly incorporated into building
the Reichert House, a new facility operated by the Black-on-Black Crime Task Force for
at-risk youth. This project not only cleared space for an expansion of the Gainesville
Regional Utilities office but also utilized the materials to construct a building in a historically
significant area.

The project uniquely benefited from the immediate reuse of materials from the
deconstructed Wesley House in the new construction of the Reichart House, reducing delays
often seen in similar projects. About 44% of Wesley House’s material was salvaged, with
20% used directly in constructing the Reichert House. Notable reused materials included
beadboard for decorative wall finishes, brick for lobby walls, and original wooden flooring
and beams for interior finishes. Financial analysis revealed that deconstruction was 5%
cheaper than outright demolition, largely due to the resale value of salvaged materials. This
doesn’t factor in the additional savings from using these materials in the new construction,
which reduced the need for new resources.

Case Study 3: The RE Store"
The RE Store began as a proposal to Whatcom County to create a center for collecting
surplus building materials. This initiative has evolved into a robust operation that diverts

NEPIS, Lifecycle Construction Resource Guide, EPA, 2010.
NEPIS, Lifecycle Construction Resource Guide, EPA, 2010.
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materials from landfills by reusing and recycling them, offering economic and environmental
benefits. The RE Store sources its materials through drop-offs, field salvage, pick-ups, and
full deconstructions. This diversified approach allows the store to gather a broad range of
reusable materials, from doorknobs and cabinets to larger structural elements like lumber and
windows. In 2006, the RE Store achieved a profit of $74,000, with a portion reinvested in
educational programs and operational sustainability.

The RE Store offers donors receipts for their contributions, which can be used for tax
deductions. This incentive potentially saves donors money on their tax liabilities, making the
option of donating rather than disposing of materials financially attractive. They have also
engaged in efforts to add value to recovered materials, such as processing pine school
bleacher boards into high-quality plank flooring. This not only increases the sale price of
these materials (in this instance, by five times) but also enhances their marketability, boosting
overall revenue.

S. INTERVIEW FINDINGS

I. SOCIAL PERCEPTIONS
Based on interviews carried out on the construction and demolition (C&D) waste
management and the reuse of materials, the perceptions of construction companies,
contractors, and other experts in the industry are summarized and analyzed below:

Assumptions and Worries

e Cost Implications: Many contractors assume that processes involved in
deconstruction and the reuse of materials are more costly compared to traditional
demolition and disposal methods. There's a prevalent worry about the initial
investment required for training labor, purchasing suitable equipment, and the
potential delay in project timelines which could lead to higher overhead costs.

e Quality and Reliability of Reused Materials: Contractors often express concerns
about the structural integrity and the reliability of reused materials. There's an
assumption that new materials are superior in terms of quality and less risky to use,
especially in load-bearing applications.

e Regulatory and Compliance Challenges: There is apprehension about navigating
the regulatory framework associated with the reuse of materials. Contractors are
worried about the potential for increased bureaucracy and the challenges of
complying with emerging guidelines that may vary by region or even between
projects.

e Market Demand and Resale Value: There is skepticism regarding the market
demand for reused materials. Contractors question whether there can be a reliable
market for such materials and whether they can fetch a reasonable resale value to
justify the effort of recovery and processing.

Thoughts on Guidelines on Material Bans and Design for Deconstruction
e Support with Reservations: While there is a general acknowledgment of the
environmental benefits of material bans and designing for deconstruction, contractors
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often express reservations. They are supportive as long as these guidelines do not
drastically increase project costs or complexity.

Need for Clarity and Support: Contractors highlight a need for clear guidelines and
governmental support, including incentives to facilitate the transition. There's a call
for practical and well-delineated regulations that provide a straightforward path to
implementation.

Educational Resources: There's an expressed interest in having more educational
resources and training programs to help the industry adapt to these new practices
effectively and efficiently.

Views on Demolition vs. Deconstruction

I1.

Traditional Preference for Demolition: Many still view traditional demolition as
quicker, cheaper, and less complicated. Guidelines for deconstruction are still fairly
new and many stakeholders aren’t yet well-informed on it. Therefore, demolition is
seen as the go-to method for clearing sites, particularly where time constraints are
critical.

Growing Interest in Deconstruction: Despite the preference for demolition, there's a
growing interest in deconstruction, primarily driven by environmental considerations
and potential financial incentives (like tax deductions for donating used materials and
various forms of grants).

Environmental Responsibility: There's an increasing recognition of the
environmental impact of construction activities. More contractors are considering
deconstruction as a way to reduce landfill waste and greenhouse gas emissions,
aligning with broader sustainability goals.

Long-Term Benefits: Some forward-thinking contractors see deconstruction not only
as a compliance activity but as an opportunity to position themselves as industry
leaders in sustainability, potentially attracting new business from environmentally
conscious clients.Social Perceptions. Contractors are worried about the
safety/reliability of reused materials due to a number of factors.

CHALLENGES AND RISKS

Systematic Approach to Recycling: Some construction companies have established
a systematic approach to manage construction waste. They have vetted various
facilities to determine which are most effective in recycling, emphasizing the
importance of certifications such as those from the Recycling Certification Institute.
Despite visible recycling indicators, they have found disparities in the processing
capabilities among facilities.

Site-Specific Challenges: The spatial constraints of job sites, especially in urban
areas like Boston and Cambridge, limit the feasibility of separating materials at the
source. The company often has to resort to using single containers or live-loading
waste onto trucks, highlighting a need for flexible waste management practices that
can adapt to various site conditions.
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I11.

Salvage and Reuse: There is a recognized potential for salvaging and reusing
materials such as doors, windows, and lumber. However, practical challenges such as
the lack of immediate buyers, storage issues, and the need for materials to meet
current engineering standards often hinder these efforts. The company acknowledges
the need for better processes to facilitate salvage operations.

Design for Deconstruction: The interview highlighted the importance of 'design for
disassembly' as a crucial consideration for reducing waste. By designing buildings in
standard dimensions and using reversible fasteners, materials can be more easily
recovered and reused, reducing the overall waste footprint.

Material-Specific Considerations: Certain materials such as metal and wood are
more frequently reused due to their durability and aesthetic value. Conversely,
materials like insulation and carpet face more significant challenges due to their
susceptibility to damage and contamination.

Economic and Aesthetic Barriers: Economic considerations play a significant role
in the decision-making process for material reuse. The cost of salvaging and storing
materials often exceeds the cost of purchasing new materials. Additionally, client and
designer preferences can limit the use of salvaged materials in high-end or visually
consistent spaces.

Diversity in Portfolios: Most construction companies deal with a diverse range of
projects that lack uniformity in design and size depending on client needs. This makes
it challenging to adopt uniform sustainable practices especially when it comes to
sourcing materials or

Building Code Compliance: Traditional building codes are not always
accommodating of reused materials, which may not fit neatly into categories defined
by newer regulations. This can make obtaining permits for buildings using such
materials more complex and expensive, requiring additional processes like third-party
verification.

PROPOSED SOLUTIONS

Enhance Design for Deconstruction: Incorporate design for disassembly principles
more broadly across projects to facilitate easier and more effective recycling and
reuse of materials.

Develop Robust Salvage Processes: Create detailed processes and partnerships for
the salvage of materials, including potential collaborations with reuse centers and
non-profits that can facilitate the immediate reuse of salvaged items.

Engage with Regulatory Bodies: Work with local and national regulatory bodies to
develop guidelines and incentives for recycling and reusing building materials, which
could help overcome economic barriers to sustainable practices.

Public and Private Partnerships: Leverage public-private partnerships to harness
expertise from outside the government, which could introduce new technologies and
practices that enhance sustainability.Explore more innovative approaches to manage
and reuse materials, such as creating a database of reusable materials and establishing
partnerships with recycling firms.
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e Educate Stakeholders: Continue to educate clients and designers about the benefits
and possibilities of using recycled and reused materials, potentially shifting industry
perceptions and increasing demand for such materials.

e Virtual Catalogs for Material Reuse: The idea of using virtual tours to catalog
materials prior to demolition was discussed as a method to pre-assign homes for
salvaged items. This could potentially streamline the salvage process, reduce waste,
and ensure materials are reused in a timely manner.

e Infrastructure and Certification: There is a growing need for better retail
infrastructure for reused materials to make sourcing easier and more cost-effective.
These facilities should also have clearer guidelines and easier certification processes
for reused materials to enhance their acceptance in the industry.

6. LEVERAGING THE GREAT EXCHANGE

The Great Exchange is uniquely positioned to lead sustainable waste management
practices in Devens. By leveraging its existing framework and expanding its services, it can
significantly contribute to the community’s sustainability goals and set a precedent for similar
initiatives in other regions.

For the recovery system to be effective, The Great Exchange can form strategic
partnerships with local construction firms and demolition contractors. These partnerships
would enable the sourcing and sorting of materials directly from demolition and construction
sites. Contractors would benefit from reduced disposal costs and potentially avoid storage or
inventory costs by having The Great Exchange repurpose materials immediately from site.
Another strategic approach involves collaborating with the Devens Enterprise Commission
(DEC) to integrate material recovery practices into the regulatory framework. By embedding
these practices into building permits and demolition regulations, The Great Exchange ensures
that sustainability is not just encouraged but mandated, creating a systemic change in how
building materials are handled post-use.

To cultivate a culture of sustainability, The Great Exchange could host educational
workshops and training sessions focused on the importance of material reuse. Targeting local
businesses and community members, these workshops would raise awareness about
sustainable practices and encourage community participation in recycling efforts. A tool
lending library would support the community by providing tools for minor repairs and
renovations, promoting do-it-yourself practices. This service reduces waste by extending the
life of products and by providing the community with the means to maintain and repair rather
than replace their belongings.

Expanding the scope of The Great Exchange to include electronics and appliances
could significantly broaden its impact. By refurbishing and reusing electronics, the initiative
can reduce electronic waste, which is a growing problem due to the rapid obsolescence of
tech products. This service would cater not only to residential but also commercial sources,
enhancing the overall environmental footprint of the community. Launching public awareness
campaigns will help educate the community about the benefits of reuse and recycling. These
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campaigns can also serve to advertise the services offered by The Great Exchange, increasing
participation and support from the community.

A survey sent out by ‘All For Reuse’, an initiative that accelerates the reuse of
building materials and shares solutions to managing C&DW in the commercial and real estate
sector, gathered insights on the preferences and barriers related to the reuse of materials from
commercial building fit-outs. These survey results offer a comprehensive insight into what
materials are preferred for reuse, what items tend to be avoided, and what barriers exist in the
reuse marketplace. The Great Exchange can use this data to fine-tune their operations,
enhance their marketing strategies, and improve community and industry engagement.

Figure 4. Survey Results on Materials that Respondents Would Reuse?
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Figure 5. Survey Results on Materials that Respondents Would not Reuse?!

PALL. 2020. “ALL for REUSE - Survey Results.” Allforreuse.org. 2020.
https://www.allforreuse.org/resources/survey-results
ZALL. 2020
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The list of items respondents are willing to reuse—Ilike furniture, light fixtures, wood
flooring, and tiles—provides The Great Exchange with valuable insights into market
demands. The feedback on items respondents would not reuse, such as single-pane windows,
vinyl flooring, are primarily materials with fire safety or health concerns (like containing
VOCs or PCBs). Understanding the reasons behind the reluctance to reuse certain items (e.g.,
safety, health concerns, or lack of warranty) can help The Great Exchange develop targeted
educational campaigns to address misconceptions and promote the benefits of reusing more
items responsibly.

In addition to expanding services and integrating into local regulatory frameworks,
The Great Exchange can significantly benefit from examining the business models of larger,
more successful resource recovery and reuse organizations. By analyzing these models, The
Great Exchange can adopt proven strategies, optimize operations, and enhance overall
effectiveness. The Devens Enterprise Commission (DEC) can also strategically utilize other
organizations to provide services that extend beyond the capabilities of The Great Exchange.
This approach not only enhances the overall efficiency of resource management in Devens
but also ensures that a broader range of community needs are met. Some of these
organizations are listed below.

I.  Organizations Similar to TGE
1. The ReStore, funded by Habitat for Humanity, is a nonprofit home
improvement store and donation center that accepts new and gently used
furniture, appliances, building materials, and home goods. These items are
sold to the public at discounted prices, with proceeds supporting Habitat for
Humanity's mission of building affordable housing for families in need.
ReStore locations in Massachusetts provide a convenient outlet for contractors
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and individuals to donate surplus materials and furnishings, diverting them
from landfills while contributing to affordable home options.
2. The Furniture Trust is a nonprofit organization based in Massachusetts that

specializes in corporate furniture reuse and recycling. They work with
businesses, institutions, and organizations to responsibly manage surplus
office furniture, diverting it from disposal and repurposing it for charitable
purposes. The Furniture Trust offers furniture donation programs, asset
liquidation services, and furniture recycling initiatives, helping companies
reduce waste, support community organizations, and minimize their
environmental footprint.

3. Boston Building Resources is a nonprofit building materials reuse center and
home improvement store located in Massachusetts. They accept donations of
new and gently used building materials, tools, fixtures, and appliances from
individuals, contractors, and businesses. These items are then made available
for purchase by the public at affordable prices, providing a sustainable
alternative to purchasing new materials for construction and renovation
projects. Boston Building Resources also offers educational programs and
workshops on sustainable building practices, empowering individuals and
communities to embrace environmentally friendly approaches to construction

and home improvement.

For a more comprehensive overview of the resources and facilities available for material
reuse or recycle, a list of organizations can be found here.

7. POLICY SUGGESTIONS

I. EXTENDED PRODUCER RESPONSIBILITY (EPR)

Extended Producer Responsibility (EPR) is a progressive environmental policy
framework that shifts significant responsibility—financial and/or physical—for the treatment
or disposal of post-consumer products back to the producers. Under EPR, manufacturers are
required to take back used goods, recycle them, or ensure their proper disposal. This policy is
especially pertinent in the construction and demolition (C&D) industry, where it mandates
that producers of building materials manage the entire lifecycle of their products, including
their end-of-life phase.

Implementing EPR in the management of C&D waste necessitates a multifaceted
approach. First, product take-back schemes should be encouraged, enabling manufacturers to
reclaim waste materials from construction sites for recycling or proper disposal. Secondly,
setting and enforcing specific recycling targets can compel producers to meet legally binding
recycling benchmarks. Additionally, implementing eco-design requirements can ensure that
products are designed with dismantling, reuse, or recycling in mind. Financial incentives,
such as disposal fees or recycling subsidies, can also motivate producers to consider the
end-of-life phase during the product design process. Collaboration is crucial; manufacturers
must work alongside construction firms, demolition contractors, waste management
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companies, and local governments to ensure the success of EPR policies. Finally,
transparency and regular reporting on waste generation and management should be mandated
to maintain accountability among producers.

Despite its benefits, implementing EPR in the C&D sector faces several challenges.
Economically, the additional costs incurred by producers might lead to increased product
prices, disproportionately affecting small and medium-sized enterprises. The complexity of
construction materials, often composed of composites, complicates recycling efforts. A
significant barrier is also the lack of infrastructure for recycling or recovering C&D waste.
Furthermore, effective EPR implementation requires intricate coordination among diverse
stakeholders, including producers, waste handlers, and governmental bodies, adding to its
complexity.

To address these challenges, innovative enforcement strategies for EPR are necessary.
Digital tracking and blockchain technology could revolutionize the tracking of material
lifecycles from production to disposal, enhancing compliance and transparency. The
introduction of product passports that detail the materials used in construction products could
facilitate their recycling or disposal. Implementing performance-based regulations rather than
prescriptive ones could provide producers with the flexibility to meet EPR objectives in
innovative ways. Linking EPR requirements with green building standards, such as LEED or
BREEAM, could integrate responsible waste management into broader environmental goals.
Lastly, public awareness campaigns are essential to educate both consumers and construction
professionals about EPR benefits and compliance strategies, fostering a supportive
environment for EPR practices.

II. GUIDELINE ON DESIGN FOR DECONSTRUCTION (DfD)

Design for Deconstruction (DfD) is a sustainable building design strategy that
facilitates the easy recovery of materials and components for reuse at the end of a building's
life. We found Design For Deconstruction (DfD) to be the most important fundamental
mindset shift needed for increased construction reuse. The adoption of design for
deconstruction offers numerous benefits, it leads to significant reductions in waste generation
during building demolition or renovation, thereby minimizing environmental impacts and
lowering disposal costs. The process can also conserve valuable resources by promoting the
reuse of materials and components, reducing the footprint of new, extracted resources and
mitigating the depletion of natural ecosystems. Thirdly, it can result in cost savings over the
lifecycle of a building, as reusable materials are often sourced at lower costs than new
materials, and reduced waste disposal fees contribute to overall project savings. Design for
deconstruction creates opportunities for job creation, and community engagement in the
recycling and reuse sector, thus fostering social and economic resilience within local
communities. Here are some key characteristics of an effective and successful DfD:

Modularity: The building is designed with standardized, interchangeable parts that can be
easily assembled and disassembled. This modularity allows for easier updates, repairs, and
eventual dismantling.
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Non-destructive Connections: DfD emphasizes the use of mechanical fasteners such as
bolts and screws rather than adhesives or permanent welds. This approach ensures that
components can be separated without damage, preserving their integrity and reusability.
Material Compatibility: Materials are chosen not only for their functionality and aesthetics
but also for their compatibility with other materials, which simplifies separation and
recycling processes.

Documentation and Labeling: Detailed documentation of the materials used and their
locations within the structure is crucial. Labeling components and assemblies can facilitate
future disassembly and identification of reusable and recyclable parts.

Flexibility and Adaptability: Designs that allow for easy changes in layout or function can
extend the building's useful life. Buildings designed to be adaptable to different uses can
avoid demolition, reducing waste and the need for new resources.

Use of Durable Materials: Selecting materials that are durable and capable of retaining their
value over time ensures that they can be reused or resold, thus supporting a circular economy.
Minimal Use of Mixed Materials: Avoiding the combination of different materials in single
components makes recycling and reuse more straightforward. For example, using pure
materials like solid wood instead of composites can be beneficial.

Pre-planning for End-of-Life: Effective DfD involves anticipating the building's
disassembly from the beginning of the design process. This foresight includes considering the
potential for material recovery and the environmental impact of disposal.

Environmental Impact Consideration: Choosing materials with lower environmental
impacts over their lifecycle — from extraction through disposal — ensures the building's
overall sustainability.

Integration with Building Information Modeling (BIM): Using BIM to support DfD can
be effective for managing and documenting the materials and methods used in construction,
which aids in the future deconstruction process.

III. ECONOMIC INCENTIVES

Effective waste diversion can lead to substantial cost savings for construction
companies in Massachusetts. By diverting materials from landfills, companies reduce
disposal costs and tipping fees associated with waste management. Revenue opportunities
arise from selling recyclable materials like scrap metal and cardboard to recycling facilities.
Tax incentives, including deductions for recycling activities and avoidance of fines for
non-compliance, further contribute to cost savings. Additionally, embracing sustainable
practices enhances a company's reputation and marketability, attracting environmentally
conscious clients and opening up new business opportunities. In Roxbury, ReSource
Roxbury processes C&D waste with high accreditation. “Our recovered materials can be used
for a wide variety of applications: fuel for electricity generation; medium-density fiberboard
(MDF) manufacturing; asphalt paving; new cardboard and drywall; recycled plastic and
metal products; and miscellaneous construction materials and soil substitutes. We are proud
to manufacture customized products to meet market needs.”*

22 “ReSource Roxbury | C&D Recycling Facility | ReSource Waste Services.” 2020. ReSource Waste Services.
September 10, 2020. https://resourcewasteservices.com/our-facilities/resource-roxbury
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What credits/subsidies/grants can be earned through waste diversion?

Massachusetts offers various incentives to support waste diversion initiatives in the
construction industry. Recycling business development grants and waste reduction and
recycling grants from the Massachusetts Department of Environmental Protection
(MassDEP) provide funding for projects that promote recycling markets and infrastructure.
Tax credits may be available for qualifying waste diversion activities under state or federal
tax codes. Green building incentives, such as LEED certification, offer financial rewards for
projects that incorporate sustainable practices like waste diversion. Municipal programs may
also provide incentives, such as reduced permitting fees or property tax rebates, for
construction projects that prioritize sustainability.

The collaboration between the Devens Enterprise Commission (DEC) and The Great
Exchange presents a unique opportunity to enhance waste management and recycling
programs within the Devens community. By leveraging the expertise and resources of The
Great Exchange, the DEC can broaden the scope of its efforts to minimize waste and promote
recycling, ultimately advancing the principles of a circular economy. Through strategic
partnerships with local businesses and organizations, The Great Exchange can serve as a
facilitator for the reuse and redistribution of surplus materials, diverting them from landfill
disposal and fostering a more sustainable approach to resource management.

One key aspect of this collaboration involves the establishment of a materials
exchange program, which provides a platform for businesses to trade surplus materials with
one another. By participating in such a program, businesses can not only reduce waste but
also find cost-effective solutions for sourcing materials needed for their operations.
Additionally, The Great Exchange can support initiatives aimed at refurbishing and
repurposing items to extend their lifespan, thereby promoting resource efficiency and
reducing the demand for new materials.

IV.  EDUCATE, PROMOTE, IMPLEMENT

Educating communities and stakeholders on effective management of construction
and demolition (C&D) waste and the reuse of materials is pivotal in promoting sustainable
practices. Various strategies and resources can be deployed to enhance awareness and foster
engagement among diverse groups, including the general public, industry professionals, and
policymakers.

Educational Strategies for Effective Waste Management

Workshops and Seminars: Hosting workshops and seminars is a vital approach to educate
both community members and industry stakeholders like contractors, builders, and architects.
These events can delve into best practices for managing C&D waste and highlight the
environmental and economic benefits of material reuse.

Training Programs: Implementing training programs specifically designed for construction
professionals and demolition teams can enhance their skills in sustainable waste management
techniques. These programs can focus on practices such as waste sorting at the source and
maximizing material recovery, which are crucial for effective recycling and reuse.
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Curriculum Integration: Incorporating sustainability and waste management topics into the
curricula of schools and universities prepares the next generation of professionals to prioritize
and implement sustainable construction practices from the outset of their careers.
Community Projects: Engaging the community in hands-on projects that utilize recycled
materials fosters a practical understanding of the reuse benefits. Examples include using
recycled materials in public art installations or community gardens, serving as live
demonstrations of how reused materials can be effectively incorporated into new projects.
Online Education and Social Media: Leveraging online platforms and social media
expands the reach of educational efforts. These channels are ideal for sharing informative
content, such as articles, video tutorials, and infographics, that explain the nuances of C&D
waste management and material reuse in an accessible format.

Public Exhibitions and Fairs: Participating in or organizing public exhibitions provides a
platform for showcasing innovative technologies and techniques related to C&D waste
reduction and recycling. These events can also facilitate networking among industry
professionals and promote the adoption of best practices.

Stakeholder Meetings: Conducting regular meetings with all relevant stakeholders,
including government bodies, waste management companies, and construction firms, ensures
alignment on strategies for waste reduction and encourages collaborative efforts towards
common goals.

Resources to Support Educational Initiatives

Educational Materials: Creating and distributing comprehensive educational materials, such
as brochures, flyers, and guides, provides essential information on how to manage C&D
waste effectively. These resources should be readily accessible both online and at community
centers.

Expert Contributions: Collaborations with experts in environmental science, urban
planning, and sustainability can enrich educational programs. These professionals can share
valuable insights and success stories through talks and seminars, enhancing the learning
experience.

Partnerships with Environmental Organizations: Forming partnerships with
environmental organizations can tap into their specialized knowledge and networks, further
bolstering educational efforts.

Government Support: Utilizing resources like guidelines, case studies, and financial support
from environmental agencies can underpin initiatives aimed at promoting sustainable waste
practices.

Interactive Tools: Developing tools such as mobile apps or online calculators helps
individuals and businesses quantify their waste production and identify opportunities for
recycling and reuse.

Demonstration Projects: Supporting or initiating demonstration projects provides tangible
examples of successful C&D waste reduction and material reuse, showcasing practical
applications and benefits.
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Incentive Programs: Establishing incentive and recognition programs that reward
exemplary waste management practices encourages wider adoption of these practices and
motivates ongoing participation and innovation.

A combination of targeted educational strategies and a robust resource base is
essential for fostering widespread adoption of sustainable C&D waste management and
material reuse practices. By educating and engaging all relevant stakeholders, communities
can significantly advance their sustainability objectives, contributing to environmental
preservation and economic efficiency.

V.  OTHER SUGGESTIONS

1. Panelization
From a case study discussed in EPA’s Lifecycle Construction Guide, one of the successful
techniques that emerged from it is the Panelization Approach to deconstruction.

Definition and Process
Panelization is a deconstruction technique where entire sections of a building are removed in
large panels or segments. This process typically involves the following steps:

1. Assessment and Planning: Before deconstruction, a detailed assessment of the
building's structure is conducted to determine the feasibility of removing large
sections as panels.

2. Cutting and Dismantling: Sections of the building are systematically cut out. This
might include walls, flooring, and roofing.

3. Mechanical Lifting: These sections are then mechanically lifted and moved to a
designated staging area, usually within close proximity to the original site.

4. Transportation: The panels are transported to an off-site location where materials
can be further separated and sorted for reuse or recycling.

Benefits of Panelization

1. Efficiency in Material Reuse: By removing sections in large panels, more of the
material can be preserved in its original form, enhancing the potential for reuse.

2. Reduction in On-Site Work Time: Since much of the material separation is
conducted off-site, the time spent on the actual construction site is significantly
reduced.

3. Safety: The technique minimizes worker exposure to potential hazards associated
with traditional deconstruction methods.

4. Economic Advantages: Although initial costs may be higher due to the specialized
equipment and processes required, potential savings are realized through reduced
labor costs and increased material salvage.

Potential Improvements and Refinements
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As contractors gain more experience with panelization, the costs associated with its
implementation are expected to decrease. This learning curve is vital as it allows contractors
to refine their techniques and streamline operations. Issues such as timely dumpster
placement and removal can significantly affect project costs. Enhancing the logistics of waste
management can prevent unnecessary handling of materials and associated labor costs.
Implementing panelization on a larger scale, such as the simultaneous deconstruction of
multiple buildings, can further reduce costs. Economies of scale can be achieved by
spreading the fixed costs of mobilization and setup over larger projects.

2. Move-Out Checklist

When preparing for a move or closure, businesses can take proactive steps to
minimize waste and act sustainably. A pre-planning phase is crucial to assess inventory,
establish waste diversion goals, and communicate with stakeholders. Conducting an
inventory assessment allows businesses to determine which equipment, furniture, and
materials can be reused, recycled, or donated. Setting clear waste diversion goals helps to
focus efforts on minimizing landfill disposal and maximizing resource recovery.

Communication with employees, vendors, and contractors is essential to ensure
everyone understands the move-out plan and the importance of waste reduction efforts.
Collaborating with recycling facilities and donation centers is key to diverting waste from
landfills. Businesses should research local recycling centers or waste management facilities
that accept a wide range of materials for recycling or reuse. Additionally, partnering with
furniture banks facilitates (TGE) the donation of usable items such as furniture, electronics,
and office supplies.

During the move-out process, implementing a waste diversion strategy involves
identifying reusable items within the company and sorting materials for recycling. Hazardous
materials, such as chemicals, batteries, and electronic waste, should be disposed of properly
in compliance with local regulations. Consideration should also be given to deconstruction
over demolition, prioritizing salvageable materials for reuse or recycling. Effective
communication and training are essential to ensure the success of waste diversion efforts.
Providing training sessions for employees and contractors on waste diversion practices,
including proper sorting and disposal procedures, promotes active engagement in the process.
Clearly labeling recycling, donation, and waste bins helps facilitate proper sorting and
disposal of materials.

After the move-out is complete, businesses should conduct a post-move-out
evaluation to assess waste diversion performance. This evaluation should include an analysis
of the success of the waste diversion efforts based on the established goals and targets.
Identifying any challenges or opportunities for improvement in the waste management
process allows for adjustments to be made to strategies. Sharing the results and lessons
learned from the move-out process with industry members helps inform future waste
reduction efforts and promotes a culture of sustainability within the organization and the
field.

3. Deconstruction Permits
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One way for a community to create incentives for deconstruction is to offer an expedited
deconstruction permit. An expedited permit for deconstruction is a streamlined administrative
process designed to fast-track the approval of projects involving the dismantling of buildings
or structures in an environmentally friendly and resource-conserving manner. This type of
permit is typically part of a broader effort to encourage sustainable practices in the
construction and demolition industry.

An expedited deconstruction permit typically involves a streamlined application
process with shorter forms, fewer initial documentation requirements, and quicker review
times. Projects must meet specific criteria that emphasize sustainable practices and waste
reduction to qualify for expedited processing. Additionally, support and resources are
provided, including information on best practices in deconstruction, potential tax incentives,
and contacts for potential buyers of salvaged materials.

The benefits of this approach are significant: it speeds up the approval times essential
for maintaining project timelines, especially in fast-paced development environments;
promotes sustainable practices by making it easier and quicker to opt for environmentally
friendly deconstruction; ensures projects comply with environmental regulations, thus
reducing the risk of penalties; enhances material recovery by increasing the amount of reused
or recycled materials, thereby reducing the demand for new materials and lowering
environmental impact; and boosts local economies by generating jobs through the
labor-intensive process of deconstruction.

Here are some examples of it in use:

e (City of Seattle's Residential Deconstruction Permit program
e Connecticut Dept. of Energy and Environmental Protection on Deconstruction

8. CONCLUSION

The focus of managing Construction and Demolition Waste is on enhancing recycling
technologies, reducing greenhouse gas emissions, educating waste management
professionals, and fostering a circular economy. Additionally, there is a push for developing
more recycling facilities and creating markets for recycled materials in both urban and rural
areas. Policies should be crafted to reflect the specific socio-economic and cultural conditions
of each region. This means developing strategies that can work within existing infrastructures
in developing countries, and enhancing current technologies and practices in developed
countries.

Establishing robust mechanisms for assessing the effectiveness of C&DW
management is crucial. This could involve developing standardized metrics such as life cycle
assessments and waste generation rates, which can help in benchmarking the performance of
waste management practices across different regions. Investing in the development of new
tools, technologies, and materials for C&DW management is also required. This includes IT


http://www.seattle.gov/dpd/permits/permittypes/residentialdeconstruction/default.htm
http://www.ct.gov/Deep/cwp/view.asp?a=2714&q=469620&deepNav_GID=1645
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tools for better tracking and management of waste, as well as new recycling technologies that
can adapt to the varying conditions of different regions.

Expanding the focus of C&DW management to encompass the entire lifecycle of a
construction project—from planning and construction to demolition and waste
processing—ensures a more comprehensive approach to waste management. Policies should
clearly prioritize waste reduction, followed by reuse and recycling. Understanding and
promoting the impact of each level on the overall effectiveness of C&DW management can
lead to more targeted and effective policies. Encouraging the participation of all stakeholders
through incentives, training, and penalties is essential. Particularly, shifting the perception of
C&DW management from a governmental responsibility to a communal one could
significantly improve management outcomes.
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