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ABSTRACT

Initiative 5 of PlaNYC 2030 details the city’s support in developing
“cost-effective recycling options” for gypsum scrap in the construction
& demolition (C&D) waste stream (148). Currently only 0.06% of
drywall waste is recycled, a very low rate in comparison with the fact
that nearly 70% of the entire C&D waste stream is recycled in NYC.
This research will follow a question posited in alignment with the city’s
agenda: How can NYC incentivize drywall recycling? Primary research
components include observation of demolitions as well as interviews with
key stakeholders in the gypsum supply chain. Illustrative diagrams are
included to explain the life-cycle of gypsum from extraction to disposal.
A key finding of this research is that the poor recycling rate for gypsum
does not present a significant environmental or public health threat. As
such, the gypsum problem does not warrant regulatory intervention to
solve. Nevertheless, recommendations for future policy directions are still
provided.

CHAPTER 1

RESEARCH QUESTION & DESIGN
Introduction
In 2007, the New York City Mayor’s Office of Long Term Planning and Sustainability published
PlaNYC 2030, a policy document defined by the agency as “a bold agenda to meet the challenges of a
growing population, aging infrastructure, a changing climate and an evolving economy (City of New
York, 2011: 5).” An update to this strategic policy agenda was published in 2011, with additional goals for
the city to become a “greener, greater New York.”
This thesis project is focused on one of the 132 goals published in the PlaNYC update. Initiative 5
of the Solid Waste Management strategy states that the city will “work with the business community and
the City Council to enact mandatory recycling for certain construction and demolition (C&D) waste products and encourage cost-effective recycling options for these materials (City of New York, 2011: 140).”  The
Plan prioritizes gypsum wallboard scrap as an “optimal candidate for recycling,” yet also acknowledged
that “few or no local resources to effectively recycle clean gypsum scrap” currently exist (140).  
The purpose of this research is two fold. First, to find the reasons for the poor drywall recycling
rate in NYC. Secondly, to recommend how the city can correct this problem with the development of
new policy. To meet these two goals,  it asks the research question: How can New York City incentivize
drywall recycling?

Material

% of total stream
Wood 42%
Drywall

27%

Carpeting, fixtures, tile 15%
Brick 6%
Asphalt Roofing 6%
Plastics 2%
Metals 2%

Exhibit 1: Material proportions of United States Construction Waste
(Franklin Associates, 1998)
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Gypsum wallboard, also commonly known as drywall, gypsum board, or Sheetrock™1, has been
used in nearly every structure in the US since the early 1900s. Drywall comprises 27% of C&D waste generated nationally. As evident in Exhibit 1, drywall is the second most prevalent waste material generated
from construction projects. The uniqueness of each building necessitates that drywall sheets be cut to
building-specific dimensions during new construction projects.  Additionally, renovation and demolition projects are prevalent throughout NYC due to the city’s relatively old building stock and scarcity of
developable land. Each practice generates a significant amount of  drywall waste. Waste created from
cutting new drywall is called “clean gypsum scrap,” that is completely recyclable but often thrown away
with other trash on the job site. On the other hand, demolition and renovation projects generate “dirty”
gypsum scrap, or drywall that has been contaminated by paint, nails, joint compound or asbestos. Due
to the presence of these contaminants, most purchasers of recycled drywall will not buy material made
from dirty scrap.
Interestingly, there is some impetus to keep drywall out of the C&D waste stream entirely. When
the gypsum core of drywall is exposed to water, it creates a hydrogen sulfide gas with a significant and
persistent odor. Materials inevitably get wet during processing and in the landfill meaning that the presence of drywall in both places can create public nuisance conditions.  

Generated
in New York State

Recovered
in New York State

Proportion
Recycled

(estimated tons)

(tons)

(%)

Plastics

110,613

5,558

.5%

Metals

276,533

211,158

76%

Asphalt, brick & concrete

497,759

637,476

128%*

331,839

35,085

.06%

221, 226

0

0%

636,025

160,098

25%

(painted & engineered)

1,155,907

137,755

12%

Roofing

608,372

0

0%

Clean drywall
(from construction)

Dirty drywall
(from renovation & demolition)

Unadulterated wood
(scraps & pallets)

Adulterated wood

Exhibit 2: Estimated C&D Waste Materials Generated and Recovered in New York State
(NEWMOA 2009)

Due to these reasons and others that will be elaborated upon, recycling drywall is an issue of
1

Sheetrock™ is a US Gypsum product.
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particular complexity. Many factors hinder its recyclability both on the construction site and in the regulatory framework addressing waste management in NYC. For example, the current waste management
system in NYC requires all C&D waste to be processed in a transfer station. While these facilities typically
achieve high diversion rates, this environment degrades gypsum scrap to the point where one operator
opined that there is “no chance in hell” that drywall can be recycled in the transfer station.
While the LEED2 program has helped C&D waste recycling become a more cost effective activity,
recycled gypsum has next to no end markets in the NYC metropolitan area. Moreover the commodity
is in direct competition with synthetic gypsum, a green alternative to the virgin material that is often
cheaper and of higher quality than recycled gypsum. This combination of factors has resulted in a nearly
0% recycling rate for clean gypsum scrap in recent years. While Exhibit 2 presents data from New York
State only, gypsum scrap also has the lowest recycling rates of C&D materials nationwide.

Background
Gypsum scrap is considered a part of the construction and demolition (C&D) waste stream in New
York State legislation. The stream is comprised of the materials contained in buildings, including timber,
plastics, assorted metals, concrete, drywall, insulation as well as light fixtures and other architectural
details. In 2006, New York City generated 38,000 tons of this waste every day, which translates into 8.64
million tons of C&D waste produced annually (DSNY, 2006: IV-3).  This figure was disproportionately
higher than the national average of C&D waste generation. The stream constitutes 45% of the national
daily waste output as opposed to the 60% it accounts for in NYC (Urban Green, 2010).3
There is a strong environmental argument for diverting C&D waste materials from landfill. Recycling these materials reduces reliance on virgin natural resources and the carbon emissions generated in
their transportation and manufacture.  Construction materials account for 40% of total material consumption globally (Urban Green: 2010, 3). Moreover, the extraction and manufacturing of building elements
also consumes 30% of the total US energy supply (Viola, 2008: 5). The strong metal content of landfilled
C&D waste (i.e. arsenic, aluminum and copper) produces a harmful leachate that could potentially contaminate the quality of surrounding groundwater (Weber et al., 2000 in Viola, 5).  
In sharp contrast to poor gypsum recycling rates, 70% of the total C&D waste stream was recycled
in 2010 (Urban Green, 2010). High recycling rates of construction materials is due primarily to their high
inherent value. Steel and lumber, for example, can be taken directly off a job site and reused without
further processing. Materials processors also pay top dollar for steel or lumber cuttings from demolition
2
LEED stands for the US Green Building Council’s Leadership in Energy and Environmental Design program
3
The difference made up by Municipal Solid Waste (MSW) comprising 40% of the city’s output and 55% of the national
output overall.
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projects that cannot be directly reused.
Importantly, some components of the C&D waste stream are easier to recycle than others. This is
in part due to the intrinsic value of the material, but also because steel and other metals can be kept intact during C&D activities and subsequent waste processing. Drywall, on the other hand, is easily crushed
during these processes, making the capture and resale of gypsum difficult.  
There is also a growing economic concern for recycling C&D waste in NYC.  This is partly due to
the 2001 closure of Staten Island’s Fresh Kills, the last remaining landfill in the city. As the entirety of the
city’s waste must now be exported either upstate or out of state, the Department of Sanitation’s budget
has increased by $400 million annually since the closing process began in 1996 (Gruzen Samton & City
Green Inc., 2003: 1).  Landfill operations in neighboring states have instituted material bans, tonnage
taxes and increased tipping fees to cope with the increased volume resulting from the import of NYC’s
waste streams.  Arguably, due to the city’s high consumption rate of C&D materials, increased recycling of
these materials will have both regional and national repercussions.
Due to the high inherent value of most materials and the prevalence of C&D projects throughout
the city, job site scavenging is a popular activity in NYC. In his letter to the editor of the New York Times,
an NYC construction worker Gerald Butler responded to an article about the limits of recycling in the city:  
It’s fascinating that most of the commenters are forced on hectoring and lecturing the common
man and woman to bring their own knives, forks plates and napkins from home as a means of
reducing waste. The things is, a full 50% - 7 million tons out of 14 million tons- of waste generated
in this city every year is industrial debris. Contrary to the article, we’re not talking about ‘dirt’
here.  We’re talking about cutoffs from metal studs, tracks and beams, pieces of scrap sheetrock,
cardboard boxes that contained bathtubs, sinks, toilets and stoves, pieces of wood, sawdust, scrap
electrical wiring, etc. There would probably be a lot more waste if construction workers like me
didn’t scour the job-site dumpsters for scrap metal that we can sell for a profit (New York Times,
2011: 9, emphasis added).
This response is particularly poignant for my research on the NYC recycling industry. Not only
does he make it clear that C&D waste should be the target of NYC waste reduction efforts, he also proposes
a policy solution to reducing this waste stream:
However, nobody here talks about making Mr. Trump, Mr. Zuckerman, Mr. Silverstein, Mr.
Walentas, Mr. Ratner and the other New York real estate billionaires ‘reduce, reuse and recycle.’  
Why not charge them by the pound for all the garbage their construction sites generate? That
makes a lot more sense than putting a regressive garbage tax on the working class and the poor,
or lecturing people to bring their own plates to a restaurant!

The five men named by Butler are prominent NYC developers. While none of these men are directly
responsible for the way in which C&D waste is collected or disposed in NYC, Butler places their financial
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interests as the target of public policy initiatives regarding recycling. Here, Butler astutely highlights the
circuitous nature of construction finance as well as how waste management considerations are often
afterthoughts in the bottom line thinking of the construction industry. These two factors have particular
consequences for materials like gypsum, which is cheap to extract and landfill but expensive to recycle.  

Theoretical Approach
Architect and author Michael McDonough offers a guide for tracking the life-cycle of gypsum
board through the construction process.  In an interview for Bruce Mau’s Massive Change, McDonough
states that before beginning any project, he asks himself, “what are the processes by which this thing is
produced? What are the processes by which it will end its useful life?” (Mau, 2004: 39).  Clearly, the “thing”
in McDonough’s comment refers to the gypsum contained in drywall.  His use of the word “processes” is
of particular interest here, as this research ultimately aims to assist making the process of recycling drywall cost effective.  David Harvey (1997: 17) expands on the idea of following processes in the urban environment: “we should focus on processes rather than things, and we should think of things as products
of processes...Most of the categories we use tend to be ‘thing’ categories. If instead we examine dynamics
and processes, we may try to do so by conceiving them as relationships between pre-existing things.”  He
continues that “all political-economic processes we observe are mediated throughout the filter of urban
organization (17).”
Grounding Harvey’s theories to the tasks at hand, the research methodology defines the process of recycling drywall in NYC by way of the relationships between stakeholders who constitute the
processes themselves. In so doing, the diverse (and sometimes divergent) priorities of the government,
business and civil society groups with vested interest in the process will also be described. Bruno Latour
(2005: 173) describes this effort as mapping the “continuous connections leading from one local interaction to the other places, times and agencies through which a local site is made to do something,” stressing that “each transaction contains a transformation.”  Suspending reality for a moment, the narrative
will follow the transformations a single piece of drywall undergoes in the life-cycle of a NYC building,
spanning from the extraction of virgin gypsum to its transformation into either recycled drywall or waste
material.  In his seminal work Environment: from Surplus to Scarcity, Allan Schnaiberg (1980) asserts
that all environmental problems boil down to the production, consumption and disposal of materials.
Scholars addressing a particular environmental problem should analyze the relevant patterns of material
production with this framework, paying special attention to the transformative processes in the life-cycle
of a material.
8

In his 2001 book Materials Matter, Ken Geiser points out that while there are precedent examples
of government intervention in support of end-markets for recycled goods. He stresses that these incentives require much  time and effort from many stakeholders, stating: “if recycling is to succeed at reducing
the drain on virgin materials, then a large network of enterprises engaged in consuming recycled materials as feedstocks must be developed and encouraged (230).”
Throughout the course of this research, it became apparent that the NYC government has limited
ability to incentivize drywall recycling given the complexity of the systems alluded to by Geiser.  IWhile
these problems will be elaborated at length in the following chapters, it is important to note here because
this observation transformed the research question from “how can NYC incentivize drywall recycling”
to “should this effort be taken at all?”  If the ultimate goals of including gypsum in PlaNYC are to reduce mining of virgin gypsum and reduce the total volume of waste being landfilled, these goals can be
achieved by methods other than recycling. Indeed, this research concludes that recycling is not the best
solution to solving the gypsum problem. Prominent systems theorist Russell Ackoff notes: “successful
problem solving requires finding the right solution to the right problem. We fail more often because we
solve the wrong problem than because we get the wrong solution to the right problem (Ackoff in Geiser,
2001: 216).”  Because this observation came late in the research process, however, much of the research
follows the assumption that recycling is the best option for the treatment of drywall scrap. Nevertheless,
this idea is revisited in the final chapter.

Methodology
The research design draws from these theoretical considerations and the three key objectives
listed below:

1

Document the gypsum wallboard materials cycle from extraction to waste in
NYC.

2

Analyze the roles and influence of government agencies, businesses and thirdsector organizations play throughout the process.

3

Create recommendations for how public agencies can make the processes of
recycling drywall economically viable for all stakeholders.

Research components include interviews, site visits and primary data review. Interviews were conducted from November 2011 – February 2012. Before beginning the interviews, this project was cleared
by the Institutional Review Board (IRB) of Columbia University. IRB approval of a project ensures that
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each interviewee is comfortable with the terms and expectations of participating in the research project.
While the majority of interviews took place in person, some took place over the telephone or via an email
exchange due to distance or scheduling problems. Participants included government officials from both
New York State and NYC representatives from the construction, waste management and gypsum recycling industries, and academics who conducted similar research. These interviews were done to understand the processes involved in drywall recycling from the “street level,” or to reveal specifics governing
industries and agencies that are not easily captured in official documents. A full interview schedule is
included in Appendix A. While the list includes titles and affiliations, names were removed to protect the
confidentiality of participants.  However, names of participants who did not request confidentiality are
included throughout the narrative.
Three site visits were also conducted in the interest of gathering street-level information about
the gypsum recycling process. Sites observed included a commercial renovation project, a large construction project and a C&D waste transfer station, all located in NYC. The construction and renovation sites
were selected through the interview process, meaning they were current projects of interview participants. The transfer station was selected due to its word-of-mouth accolades as one of the most efficient
operators in the city. In addition to the experiential knowledge gained from interviews and guided tours,
other data gathered at each site included photos and waste tonnage data.  
The renovation project observed was in the Hospital For Special Surgery in the Upper East Side of
Manhattan and was visited on January 23rd, 2012. The job was managed by the general contracting firm
BR Fries and consisted of a major renovation of several floors of the hospital. The visit occurred during
the demolition phase of the project, and included a walkthrough of the scope of the work and a guided
tour by the Project Superintendant. Mechanical demolition of gypsum wallboard was observed during
this visit.  The second site visit was of Cooper Tank Recycling a C&D waste transfer station in Greenpoint,
Brooklyn on January 27th, 2012. Here, the daily operations of the transfer station were observed via a
guided tour with the General Manager of the station. Special attention was paid to how gypsum fares in
the mechanical and hand sorting processes. Lastly, the construction site of the new New York City Police
Academy in College Point, Queens was observed on February 17th, 2012.  The project was publicly funded
with the New York City Department of Design and Construction acting as the property owner and Turner/STV Construction managing the project. The visit included a tour of the facility by the Project Manager
from DDC and the LEED Compliance Officer from Turner/STV Construction. While the construction was
not yet at the drywall installation phase, special attention was paid throughout the tour of the general
C&D waste management measures and other environmental considerations of the project.  Unless other10

wise cited, the majority of the photos used in the narrative were taken during these site visits.
Interviews and site visits were designed to elicit responses from stakeholders about the limitations they perceive for recycling drywall. More specifically, the methodology was designed to  distinguish between the subjective limitations to the process, or those due to a deficiency in conceptualization
and the objective limitations caused by the characteristics of the environment of the problem and/or
peculiarities of construction in general (Vrijhoef & Koskela, 2000:176). On the ground observations such as
these are important for understanding the erratic and atypical constraints present on most construction
sites.
Lastly, review of the legislation and available data regarding C&D waste in NYC were also key
components to the research. Primary documents from the federal, state and city levels of government
were reviewed. These included the legal definitions and the relevant plans, policies and programs regarding C&D waste as well as the transfer station permitting process.

Analysis of Current Government Actions
This research produced in recommendations for city agencies rather than the construction industry. As such, it is important to understand the current efforts being made by the government for recycling
gypsum, as well as the culture in which these decisions are made. For example, is waste management
explicitly considered in the planning phase of a project or is it left to the construction company who won
the project bid?  To answer these questions, a more in depth examination of the activities of the New York
City Transit Authority (NYCT) and the New York City Department of Design and Construction (DDC) was
also undertaken. The two were chosen as they implement and manage construction projects throughout the city. A key difference between the two is the fact that NYCT is a state agency, while DDC is a city
department. While recommendations will only focus on the work of city agencies, the actions of NYCT
are described in the interest of examining how recycling efforts are approached at the state level. NYCT
is the state agency responsible for the construction and ongoing maintenance of the entire public transit
system of NYC. DDC serves a similar function for the city’s institutional buildings, one example being  the
Police Academy Project covered in this research. Thus, the two are a gauge of current government interest
and influence on C&D recycling. The analysis includes a review of the waste management contracting
process record keeping procedures and current diversion and procurement goals for each agency. Local
laws adopted by the legislature and executive orders were also considered . Additionally, since 2008, both
agencies have required subcontractors to submit waste management plans for each job.  A sample set of
these waste management plans were reviewed to understand how diversion goals actually translate into
11

agency action. This data review was undertaken with a special focus on how drywall is treated in the
plans and on a job site. Furthermore, primary data collection was necessary as comprehensive analysis
of plans and subsequent gypsum capture has yet to be done at either agency. Importantly, access to this
data was limited for many reasons. These limitations are also addressed in the analysis.

Outline
Chapter 2 describes how gypsum is used in construction, highlighting specific issues that hinder
its recyclability. Diagrams are provided to illustrate the processes at play when gypsum is either landfilled or recycled. These visuals focus on the roles of different industry stakeholders and the costs associated with either scenario.  Chapter 3 analyzes the regulatory structure of C&D waste management on the
federal, New York state and NYC level. Contributions of third sector initiatives toward gypsum recycling
are also considered in Chapter 3. Chapter 4 presents the findings and analysis the current efforts for gypsum diversion by DDC and NYCT. As the two organizations manage construction projects in NYC, their
actions and internal incentive programs are analyzed to describe the current processes of state procurement and C&D waste management. Finally, Chapter 5 summarizes the analysis of the current barriers to
drywall recycling in NYC. From these findings, recommendations for further methods of state intervention in recycled gypsum markets are then provided.
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CHAPTER 2

GYPSUM IN CONSTRUCTION
Gypsum: A Brief History
Gypsum is a naturally occurring mineral composed of calcium, sulfur and oxygen. It is a soft material whose color ranges from white to brown (depending on purity) and appears in either a crystalline
or sand-like form. Deposits are associated with the evaporate beds of sedimentary rocks and are found in
abundance throughout the world.  Due to its durability, strength and fire-resistance, gypsum has been
used as a building material for thousands of years. The pyramid of Choeps, constructed in 3700 B.C., is
made of gypsum blocks and plaster. Anecdotally, the walls of King Minos’ Cretan palace was constructed
of gypsum plaster.

Exhibit 3: Gypsum rocks in a quarry mine.
(Alibaba.com)

While the first US deposits of gypsum were found in 1792 in New York State, Benjamin Franklin
is credited with introducing the material to US markets much earlier. Interestingly, Franklin advocated
for the use of gypsum not as a building material but rather as an agricultural product.  When used as a
soil amendment, gypsum adds nutrients and boosts crop yields.  Sometimes called a “soil sweetener,” gypsum is especially beneficial to peanut cultivation.  Today, the primary end market for recycled gypsum in
the Northeast remains as a soil additive.  
Drywall as it is known today was invented in 1910 by U.S. Gypsum, which is still the lead-
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ing gypsum manufacturer in the US. Prior to the use of gypsum wallboard, most interior walls were
constructed of lath and plaster. A typical lath wall, shown in Exhibit 4, consists of wooden slats sealed
together and covered with gypsum plaster. Lath wall installation is material, time and labor intensive. As
with many US technological advancements, the military was the first adopter of this new building material. Michael Gardner (2008), executive director of the Gypsum Association, describes how the popularity
of gypsum wallboard neatly aligns with both World War I & II: “The first call-up of U.S. troops in 1917
created an urgent need for temporary military housing, both at home and overseas. The military used
a variety of building materials to meet this need; however, a barracks fire that took the lives of several
servicemen led military engineers to look for naturally fire-resistant materials. Gypsum board met this
need and consequently became the preferred building material for military housing construction…By
1945, the military had used approximately 2.5 billion square feet of the material.”  Gardner describes that
the post-WW II housing boom was facilitated by gypsum wallboard, continuing that “by the end of the
decade the {gypsum} industry launched a major public relations campaign that reached an estimated 54
million Americans.”   While a few drywall alternatives exist, including wood paneling and cement board,
the durability and low price of gypsum wallboard make it the most popular interior wall material in the
U.S. today.   
Gypsum deposits  large enough for commercial exploitation are found in many states in the
western part of the US, making the country the number one producer of gypsum in the world. Gypsum
mining and manufacturing has played a major part in the US economy since the invention of drywall in
the early 1900s. Similar to urbanization patterns around oil deposits, gypsum deposits spurred the devel-

Exhibit 4: Traditional lath & plaster wall.
(buildapedia.com)
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Exhibit 5: Gypsum mine with a mobile crusher.
(SBNMachinary.com)

opment of cities and towns. For example, there are towns called “Gypsum” in Colorado, Kansas and Ohio.  
White Sands, New Mexico is also named for the mineral. The town is home to the White Sands National
Monument a 270 square mile gypsum deposit, whose expanse is enough to supply the construction
industry with drywall for 1,000 years.  In 1933, President Herbert Hoover designated White Sands a national monument in response to the strong resident opposition of the proposed mining of the area (Abarr,
1999).
Though it cannot be exploited, the vastness of the White Sands, a single deposit of the mineral,
illustrates the prevalence of gypsum worldwide. Other construction materials that are less plentiful, like
copper, or heavily regulated, like lumber, are more readily recycled than gypsum which is easy to find
and cheap to extract and process.  As such, the abundance of gypsum is a key barrier to gypsum recycling.

Extraction & wallboard manufacture
The U.S. gypsum industry consists of 55 natural mines, located mostly in the western half of the
U.S.,  which generated 9 million tons of crude gypsum in 2010. 46 gypsum manufacturing companies
own and operate the mines, making gypsum mining and manufacturing a $58.5 million dollar industry
in the US (USGS, 2011). Three major gypsum companies service the northeastern region:  US Gypsum,
National Gypsum and Georgia-Pacific. These companies make a variety of gypsum-based construction
materials in addition to exterior and interior drywall panels, including acoustical ceiling panels, floor
slabs and underlayments, joint compounds and stucco. In 2010, 90% of the gypsum consumed in the US
was in the form of gypsum wallboard and plaster-based construction materials. 26.8 billion square feet of
wallboard was produced by the network of domestic manufacturers in 2009 (USGS, 2011).
  Gypsum is typically extracted from the earth via an “open pit” or “surface” mining process.
Gypsum rocks are blasted with dynamite and then drilled to loosen large chunks of the material. As such,
the mines typically resemble rock quarries. Most mines have equipment on site to crush rocks before
transporting them to the manufacturing facility. As shown in Exhibit 5, these crushers reduce the volume
of the bulky material for easier transport.  The rocks are taken to a manufacturing facility to be further
crushed and screened before being transformed into various products, meaning that firms often locate
plants close to mine sites to reduce transportation costs.  Extracted gypsum costs around $8.80 a ton, making it an extremely cheap virgin resource (Recology, 2009: 15).
Put simply, drywall production can be broken down into 5 steps. First, the gypsum is crushed
into tiny pebbles. It is then calcined, or dried at a high temperature, to evaporate water contained in the
rock. The dry gypsum is mixed with water, turning it into plaster. This plaster is placed into a cast bound

15

by two sheets of paper which forms the shape of drywall panels. The fifth and last step of the process is
drying these panels in a 500º kilns for an extended period of time.
As with most construction materials, drywall is produced to specific dimensions by manufacturers.  All panels are 4’ wide, range from 8’ to 14’ in length and are ½” to 5/8” in thickness. A single piece of
drywall costs anywhere between $6 - $14. Price differences are due to the variety of fireproofing and mold
proofing treatments available for the boards.

Paper backing

Gypsum core
Exhibit 6: Drywall cross section.

Environmental Concerns
The production of drywall from virgin gypsum is both a resource and energy-intensive process.
Surface mining can erode the land around mine sites, leading to sinkholes or mudslides. Mining also
threatens wildlife living in and around mine sites. Fuel leaks from mining equipment can compromise
soil and water near each quarry mine. However, all extraction of materials through surface mining present these environmental threats and none are gypsum-specific.
The crushing and calcination processes account for approximately 6% of the total energy used
in the production of drywall, while the kiln drying comprises around 65% of energy use (Athena Institute, 2010: 2-8).  Excluding the energy requirements for transportation of the material from mines or as
a finished product to end markets, transforming virgin gypsum into drywall requires 4,000 mega joules
of energy per ton of drywall produced (Recology, 2009: 16). Transportation energy costs vary with the
proximity of mines to manufacturing facilities, and also from distance to end markets. For example, the
Athena Sustainable Materials Institute estimates that transportation of raw gypsum to processing sites
accounts for 21% of energy costs for drywall produced in Canada.  
There is no consensus on the total embedded energy contained in gypsum wallboard, and thus
this information is only available from product producers. According to a  US Gypsum report, “the embod-
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ied energy of gypsum board is extremely low (Master, 2010: 294).”  In a promotional article for EcoRock™4
a gypsum-free alternative for drywall, the design blog Inhabitat reports that “drywall is the number three
producer of greenhouse gasses among building materials (Flahiff, 2008).”  Regardless of exact figures, the
production and transportation of drywall, as with all building materials, produces a significant amount
of energy and emissions. However, it should not be assumed that recycled content drywall or alternatives to the material have fewer negative externalities than traditional gypsum wallboard. Though the
alternatives may not contain virgin resources, their transportation and processing still require substantial
amounts of energy and are emissions-producing.
Waste is also produced in gypsum product manufacture. Called “pre-consumer” waste, this
material typically experiences a 100% recycling rate as manufacturers incorporate these cutoffs into the
in-house production of other products.  

Exhibit 7: Synthetic gypsum in storage.
(Nationalgypsum.com)

Synthetic Gypsum
Drywall production has an interesting connection with emissions control technology for coal
burning power plants. The 1970 Clean Air Act required coal based power plants to control their sulfur dioxide (SO2) emissions, as the chemical is the main contributor to acid rain. Emissions control regulations
have strengthened over the years. A popular and inexpensive way for power plants to meet these requirements is by installing flue gas desulfurization systems (FGD) or “scrubbers.”  Essentially, these scrub4

Now known as QuietRock™
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bers are slabs of calcium rich wet-limestone placed at the top of smoke stacks. As exhaust rises through
the stacks, the calcium reacts with the SO2, transforming it from air pollution into the exact chemical
compound of gypsum (Rubin, Hounshell, Yeh & Taylor, 2004). This natural by-product of flue gas desulfurization systems creates synthetic gypsum, also known as FGD gypsum.  This material was landfilled
until the connection with drywall manufacturing was made in the 1980s.
Synthetic gypsum costs only $3 a ton and is usually more pure than recycled or even virgin
gypsum (Recology, 2009: 15). Use of this material is widespread amongst gypsum manufacturers; in 2010
7.5 million tons was produced, creating a $3 million market for synthetic gypsum. Since 2000, US Gypsum
has produced 72 million square feet of drywall made exclusively with synthetic gypsum (USG, 2011: 3).  
Facilities that use synthetic gypsum are often located near power plants with wet- limestone scrubbers.
This decision is made by gypsum manufacturers utilizing the same logic as locating facilities next to gypsum mines, as this curbs their transportation costs for the bulky materials.  
Industry adoption of synthetic gypsum brings environmental benefits. The material decreases
reliance on virgin resources and reduces the landfill deposits for power plants. Recycled and synthetic
gypsum both provide the environmental benefits, yet the former is more expensive and less pure than
the latter. Synthetic gypsum, however,  does not require energy-intensive crushing or sifting technologies needed for recycling gypsum. Moreover, many drywall manufacturers have renovated several
plants located near coal plants to use only synthetic gypsum rather than virgin or recycled material. As
such, while the abundance and low cost of synthetic gypsum contributes to the “greening” of the building industry, it also provides a disincentive for drywall recycling.

Drywall in Construction
As evident in Exhibit 8, the majority of drywall waste is generated during new construction and
renovation projects. Drywall waste is created during new construction when fresh drywall sheets are
trimmed to meet the dimensions of the building.
Activity

% of total drywall waste produced by activity
Construction 64%
Demolition 14%
Manufacturing 12%
Renovation 10%
Exhibit 8: Gypsum scrap generation by activity.
(Pichtel, 2005)

Drywall waste from new construction is called “clean gypsum scrap,” and differs from drywall
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waste generated during demolition because it has yet to be contaminated with paint or nails. The latter
material is called “dirty scrap.”  Waste created during manufacturing is the “pre-consumer scrap” discussed previously. Importantly, PlaNYC only targets “clean gypsum scrap” for recycling incentives.
Given the fragmented nature of the construction industry, a separate contractor is hired specifically for drywall installation. The complexity of the contract structure of construction projects will be
discussed at length in Chapter 4, yet it is important to note here that the party responsible for installing
the drywall is not necessarily responsible for waste management decisions. Depending upon the contractual structure of the project, these services are typically the responsibility of the General contractor on the
project.
Drywall contractors are responsible for the purchase, transportation and labor costs associated
with installation. Wallboard is ordered from a regional distributor and shipped to the construction site on
large pallets. Considering the bulkiness of drywall panels, these pallets can occupy a significant amount
of space on-site.  This fact has particular implications for NYC, as the density of the city makes space on
construction sites scarce.

Exhibit 9: Plans detailing gypsum board
installation.

Exhibit 10: Drywall installation.
(buildopedia.com)

Exhibit 11: Drywall delivery on 6th Avenue & West 8th Street.
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Drywall installation occurs in one of the later phases of construction. As the material covers the
steel and lumber skeleton, drywall install marks the point at which the interior form of the building
becomes apparent. Sheets are screwed into the lumber or metal framing of the structure and rest on top
of a layer of insulation material. Slabs can also form the ceiling of a building, yet gypsum-based ceiling
tiles are more commonly used for this purpose. The sheets are sealed together using joint compound,
another gypsum-based material. Drywall installation is a particularly messy endeavor. Cutting sheets is
dusty work, slathering of joint compound is messy, and lifting the heavy sheets is hard on the worker’s
bodies. As such, interior contractors are some of the lowest paid union construction workers.  They earn
$18.41 per hour, while the average hourly rate for structural iron and steel workers is $21.42. On average,  drywall installers do not have a high school degree nor do they receive on the job training, while
most structural steel workers have a secondary degree and go through a union apprenticeship process.
This contrast in educational attainment is important to highlight because it shows the lack of venues for
which drywall installers could be trained to keep drywall scraps intact during construction (BLS, 2010).

Exhibit 12: Floor of a demolition site, with drywall scrap highlighted.
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Exhibit 13: Drywall being demolished with a sledgehammer

  The recoverability of clean scrap depends upon how the waste is handled on site; scraps must be
kept dry and separate from other waste materials. “Center Piling” is a method of achieving both requirements. Workers installing drywall toss scraps into a centralized location, which are then collected in
specialized bins to be hauled to either a gypsum recycling facility.

Drywall in Renovation & Demolition
Building demolition presents a host of issues that hinder gypsum recycling. In a traditional
demolition, also called mechanical demolition, sledgehammers or crowbars are slammed against building elements to tear them down.  While steel and lumber reinforcements can sometimes remain intact
in a mechanical demolition, drywall is crushed and destroyed. Much of the gypsum core of the drywall
crumbles into dust. Not only does this result in gypsum loss, it also creates an unpleasant environment
for demolition workers.    
As drywall panels are demolished, the scraps fall haphazardly onto the floor of the site. As evident in Exhibits 12 & 13, the scraps commingle with other waste materials and are stepped on by workers
throughout the work day before being collected and placed into waste bins. This treatment of the scraps
degrades the quality of the gypsum core. Unless the General Conditions specification in the contract or
the Waste Management Plan stipulate that waste be sorted into separate containers, drywall scraps are

Exhibit 14: Absestos joint compound identified at the Hospital for Special Surgery.
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thrown into bins with lumber, cardboard, insulation and other materials. This disposal method crumbles
scraps even more.
Recycling this “dirty”  scrap, which contains paint, nails and other contaminants, is a process
that requires more sifting and sorting than recycling clean scrap.   Dirty scrap is often not viable for recycling due to purity standards set by the various end-users of recycled gypsum.  According to Patrick Manning, Director of Gypsum Recycling America, dirty scrap will never be accepted by drywall manufactures
due to the risk of the material containing asbestos.  He later opined that he “hates the term dirty scrap,”
which reinforces the common belief that the material cannot be recycled at all. While Gypsum Recycling
America recycles dirty scrap, the potential presence of asbestos in recycled dirty scrap hinders its marketability.
NYC has strict laws governing the substance. Not surprisingly, there is a separate abatement
subcontractor on each job site, whose sole responsibility is to drill holes in select sheets of drywall to see if
asbestos insulation was used in the building. If asbestos is present, then the drywall along with all other
materials surrounding the piece of insulation must be disposed as hazardous waste.  
Often, the abatement contractor works on an entirely different schedule than the rest of the construction team.  For example, the abatement contractor tested the walls on the third floor of the Hospital
for Special Surgery, though this floor was not scheduled for renovation. Though this may seem like a minor detail, it illustrates how coordination problems between contractors creates extra waste that typically
is sent to a landfill.  Urban Green, the NYC chapter of the USGBC, considers the city’s abatement requirements to be overly strict and responsible for an unnecessary amount of C&D waste being sent to a landfill
which are not actually contaminated.

On-site Disposal
The waste management subcontractor provides the containers for waste to be collected on site.
Containers range in size from 1.5 cubic yards to 20 cubic yards. Due to the scarcity of space on most NYC
construction sites, some contractors place bins on the street. However this practice comes with the risks of
scavenging and/or pedestrians mistaking the containers as regular trash bins, as evident in Exhibits 16 &
17. Larger bins take up parking spaces, which are a precious commodity to many New Yorkers. Another
method for contractors to maximize space on the site is by minimizing the amount of containers. Allowing all waste to be thrown together, rather than segregating it by material, logically requires fewer
bins. When handled in this manner the commingled materials are thought of as a single product, called
“Mixed C&D.”   
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Incentives do exist for some materials to be separated on site. Contrasting the treatment of
drywall versus metal waste nicely illustrates why this is the case.  It is common practice for steel, copper
and other metals to be source-separated for two reasons. First, metals keep their shape during demolition
and can be easily identified in the trash covering the floor of a demolition site. Secondly, metal has a high
resale value. Often, waste contractors will not charge a general contractor to haul segregated metals offsite due to their inherent value. This offsets the extra labor costs shouldered by the General contractor to
separate metal from other materials.
On the other hand, crumbled drywall might not be as easily identified in this messy environment. As such, laborers responsible for the collection of waste must be trained to identify the gypsum
scrap viable for recycling from contaminated pieces, as well as from the ceiling tiles and similar looking

Exhibit 15: Bins with segregated waste on site in the Hospital
for Special Surgery demolition.

Exhibit 18: C&D waste bin occupying two parking spaces on
Broadway & 99th Street.

Exhibit 16 &17: C&D waste bins on street contaminated with
municipal waste.
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materials present on the floor of a demolition site.  Due to the extra training and time required to separate
gypsum from other waste materials, on-site separation generates additional labor costs. Coupling the
high labor costs required to recover the materials on site with the high cost of recycled gypsum to manufacturers, it is clear that the process as it stands now is not cost effective for either party.
As previously mentioned, drywall must be separated from other materials on site in order to be
recycled. When gypsum scrap is treated as Mixed C&D, it is thrown into bins with lumber, tile and other
scraps with sharp edges. This turns the gypsum core into dust. Transporting Mixed C&D off site also jostles
the drywall, further degrading the gypsum. Drywall that is source-separated allows for the material to
maintain its quality and be hauled directly to a facility that recycles gypsum and bypass the transfer station.

C&D Waste Transfer Station
All Mixed C&D generated in the city is hauled to one of the 42 Mixed C&D waste transfer stations in NYC. Upon arrival, the trucks are weighed and the compositions of their loads are assessed. This
is done by workers’ eyeballing and estimating the amount of materials common to C&D projects in each
load. With some exceptions, the five materials recorded typically include: brick and stone, lumber, corrugated cardboard, metals, plastics and drywall. By these estimates, Cooper Tank Recycling estimates that
drywall waste comprises 15% - 30% of total loads.

Exhibit 19: Tipping floor of Cooper Tank Recycling.
Exhibit 20: Mechanical sorters at Cooper Tank
Recycling.
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Haulers are charged a “tipping fee” by the transfer station operator. These fees are levied per ton
and range from $60-$80 in the city. Haulers receive weigh tickets from the operators denoting the total
tonnage, material composition and tipping fee. These tickets serve both as a receipt for the haulers and
as a means for transfer station operators to track tonnages processed and the final destination of different
materials.
After their loads are weighed and assessed, haulers tip their trucks onto the transfer station floor.
While technology varies between facilities, the basic method for processing Mixed C&D can be understood as sorting this trash pile into different materials. Essentially, the sorting turns waste is back into
materials with intrinsic value. Waste is separated in decreasing size order, usually beginning with a magnetic grappler picking out large metal pieces.  After picking out metals, stations with low diversion rates
will crush the remainder of loads by running over the pile with a track machine before sending it straight
to landfill. Crushing is necessary here to reduce volume and thus transportation costs.

Exhibit 21: Drywall in the transfer station environment, with the destroyed gypsum core
highlighted.

Stations with high recycling rates further sort large materials like brick, concrete, lumber and
cardboard by hand. What’s left of the piles then go through shakers and screeners to segregate fines from
bulky materials. Bulkier materials are the placed on a conveyer belt and further sorted by a manual pick
or directly by hand. As Mixed C&D loads contain insulation and other materials that have no recycled
value, even the most efficient processing method creates residual bulky waste.
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Fines, or the dust created when lumber and other materials are crushed, are a source of income
for transfer station operators.  Fines can be collected and resold to landfill operators as Alternative Daily
Cover (ADC). ADC is sprinkled on top of landfills at the end of each work day to mitigate vermin infestation, odors, litter and scavenging. Prior to the development of ADC, mulches made from virgin timber
were used as daily landfill cover. Soils surrounding the landfill were also used, effectively reducing the
surface area of landfill sites and contaminating surrounding soils. Use of C&D fines for ADC is one example of the many ways waste is easily turned into a commodity with proper management.
C&D transfer stations are efficient recyclers and processors. Cooper Tank Recycling for example,
processes over 1,400 tons of Mixed C&D per day and boasts an 85% diversion rate.  70% of the entire C&D
waste stream of NYC is currently recycled (Urban Green, 54).  In contrast, only 0.06% of recoverable gypsum was recycled in New York state in 2006, the rest being sent to landfill (NEWMOA, 2009: NY-5).  This
poor rate is not due to operational or management deficiencies, but simply because the composition of
drywall cannot withstand the transfer station environment. Presumably, drywall arrives at the station
in small and deteriorated scraps due to rough handling on the construction site and during transport.  
Scraps are too small to be hand picked out of piles. Mechanical sorting pulverizes the gypsum core and
rips the paper backing. Exhibit 21 depicts drywall scrap found on the floor of Cooper Tank Recycling,
which nicely illustrates the susceptibility of drywall to damage during traditional waste management
processes. Coupling all these considerations together, the General Manager of Cooper Tank Recycling put
it best in saying that “there is no chance in hell that gypsum can make it through the transfer station to
be recycled.”
Gypsum also acts as a pollutant in the transfer station environment.  When water reacts with the
sulfur base of gypsum, it creates hydrogen sulfide gas (H2S), causing the noxious and lingering odor of
rotten eggs. Though H2S is a poisonous gas, it is emitted at such low concentrations in the transfer station
and in landfills that it does not pose a public health threat. The smell, however, is a nuisance for workers
and those living around these facilities. Exhibit 19 of Cooper Tank Recycling’s tipping floor shows how
the facility is mostly open air, meaning that waste piles are constantly exposed to rain and snow. This is a
common design for urban transfer stations, making it difficult for operators to sequester the smell exuding
from dampened drywall.  Gypsum used to be a key ingredient in ADC until the discovery of its H2S emissions. However, it is inevitable that gypsum fines will mix with ADC materials in the transfer station,
leading to many landfill operators to ban the use of facility fines as ADC.
This summary shows that materials leave the transfer station in one of two ways, either as waste
or as a product. In the first scenario, waste is hauled to one of the C&D landfills in the region. This option
has transfer station operators paying both the transportation costs and a tipping fee at the landfill. These
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fees range from $25 - $30. When materials leave as waste, they are hauled in segregated loads and sold to
recyclers for further processing, end-market users or architectural salvage stores. Though station operators
have to shoulder transportation costs in either scenario, it is important to note here that recycling = profit
while landfilling = loss. Moreover, the closure of Fresh Kills implies increased transport costs for loads
to make it to landfills in upstate New York, Long Island or a neighboring state. Cooper Tank estimates
around $15 per ton in transportation costs to send truckloads to the landfill. In the case of gypsum, haulers are charged per ton of scrap by recyclers. As such, neither the construction side nor waste management side of the supply chain see a profit from recycling gypsum.

Landfill
Gypsum production of H2S poses similar problems when landfilled as when handled in the
transfer station. Most C&D materials are inert, meaning that their composition and decomposition poses
no immediate environmental or public health threats. Waste is disposed in landfills designed specifically
for construction materials. Essentially, this means that the landfills are unlined and enjoy a permitting
process much more lax than those handling MSW. However, gypsum creates H2S in the landfill environment as well.
In December 2010, the Massachusetts Department of Environmental Protection banned the
disposal of clean drywall scrap from the C&D landfills in the state. This decision was made primarily
from the amount of complaints from residents living near C&D landfills (O’Connell, 2005). While landfill
concerns are not of immediate relevance to this discussion of planning issues in NYC, it shows that other
state governments are beginning to address the environmental, social and economic sustainability issues
presented by landfilling gypsum.

Recycling
Recycling gypsum is a two-part process.  First, the paper backing is removed from the gypsum
core. Secondly, the gypsum core is run through a mechanical chipper until the material is finely ground.
Careful consideration must be paid to the proportion of paper in this mix; if too much is present, the load
is not viable for drywall manufacture as it will decrease the product’s fire safety rating.  Additionally, gypsum manufactures purchase this recycled paper to be reused in drywall manufacturing. The US Geological Survey 2010 “Gypsum Summary”indicates that “some” of the 4 million tons of gypsum generated as
waste in wallboard manufacture or construction activities was recycled.
Taylor Recycling Facility in Montgomery, NY is the only gypsum recycler in the state.  In early
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2008, Cooper Tank Recycling considered investing in the $1.2 million equipment that would enable their
facility to process gypsum on site.  However the market crash later in the same year, resulting in the contraction of building industries across the board, required them to abandon the considerable investment.  

Exhibit 22: Gypsum Recycling Amercia’s mobile crusher.
(gypsumrecycling.com)

Gypsum Recycling America, based in Cambridge, MA, is a unique processer that has plans to
expand into New York in the near future. The company’s business model is focused around the entire
life-cycle of waste gypsum scrap.  It supplies the containers and logistics systems to receive gypsum directly from construction sites. Shredding equipment is also mobile, meaning that it can change locations
depending upon areas in the state where the most waste is generated. This decreases transportation costs
for haulers and thus increases the cost-effectiveness of drywall recycling.
The company charges $60/ton for inbound gypsum to their processing facilities.  To give an idea
of exactly how much drywall is in a ton, one cubic yard of the material equals 500 pounds.  Gypsum
Recycling America has an interesting pricing model for its recycled gypsum.  According to the CEO, the
company “sets the price against that of our end users current cost of natural gypsum.  So, if they open up
their books and show us their current costs, we offer ours for 20% less.”  
Exhibit 23 displays the applications for recycled drywall. The majority of these end users, including drywall manufacturers, have stringent purity standards that allow them to only accept clean scrap.
As such, most used or dirty drywall cannot be resold once recycled.  This decision does seem logical; we
wouldn’t want our food-growing soil enriched with gypsum contaminated with asbestos or paint chips,
nor would we want it to treat our waste water. Coupling these considerations with the fact that most
drywall waste is actually generated during new construction projects, it is clear why most efforts toward
recycling gypsum are focused on clean scrap only.  Nationally, the largest application of recycled gypsum scrap is as a soil enricher.  Regionally, however, the availability of these end markets is scarce. The
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primary end markets in the NYC region are as an agricultural input, an additive in cement manufacture
and in recycled drywall. Agricycle in Philadelphia processes drywall waste as an agricultural input. US
Gypsum’s manufacturing plant in Stony Point, NY also accepts regionally produced drywall waste, as
does USA Gypsum in Philadelphia.  
End Markets

Specific Use
Drywall

Agricultural Input

Core material
Adds nutrients to soil for food growing, lawn
areas and golf courses

Added to control setting time and enhance
Cement additive capacity of radiant heat slabs
Used as an alternative for virgin material in
this gypsum-based products typically made
Stucco & Plaster of Paris by gypsum manufacturers
Settle suspended clay particles in treatment
Waste water treatment processes
When mixed with ammonia, gypsum
Manure treatment reduces odor from animal waste
Helps to absorb moisture in bedding when
Animal bedding mixed with wood shavings
Can be sprinkled on top of oil leaks on auto
Grease absorption shop or other industrial floors
Creates lines on football or soccer fields as an
Athletic field marker alternative to chalk
Though recycled gypsum is not common in
this application, virgin material is used by to
Dental Molds make temporary molds
Facilitates the leaching of salts from soil
Ice mitigation in roadways along roads
Exhibit 23: Common end markets for recylced gypsum.
(Pichtel, 2005 & NERC 2011)

Exhibit 24 displays the general formula for calculating cost per ton of recycled gypsum.  In NYC,
poor recycling rates are primarily due to drywall being disposed of as Mixed C&D, or not separated on the
construction site. If the material was source separated, then the waste management subcontractor could
haul the load directly to a gypsum recycling facility.  However, this requires an extra truck trip and thus
results in extra costs for the general contractor. Though drywall could be separated at the transfer station site and stored until the recycler picks it up for further processing, this is not a viable option given
the aforementioned problems this environment poses to gypsum. Even if gypsum could be salvaged in
the transfer station environment, the labor and transport costs might outweigh the current $65/ton cost
to landfill residual waste. As previously mentioned, this option also generates extra labor costs for the
general contractor.
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Cost

Responsible Entity
Source Separation (labor) General contractor

Transportation (construction site – processor) Subcontracted waste hauler (general contractor)
Storage (at processor) Processor
Transportation (processor - end market) Processor
Sale price

End user

Exhibit 24: Formula for calculating cost per ton of recycled gypsum

Generally speaking, it is cheaper for all stakeholders in the supply chain to landfill rather than
recycle gypsum scrap. While Gypsum Recycling USA’s pricing model makes recycled gypsum a cost-effective option for the end-users, it does not necessarily do so on the construction side of the supply chain.
The company’s $60/ton charge for inbound gypsum is competitive with NYC  transfer station tipping fees.  
However, even if gypsum is source separated and sent to a processing facility, sites will still have Mixed
C&D loads to be hauled to transfer station. As such, contractors must consider how much source-separating gypsum would reduce total Mixed C&D tonnage. Additionally, the charge for gypsum-only disposal
must be considered in tandem with its associated transportation and labor costs.   This leads to the option
only being cost-effective for the general contractor only if there is a significant amount of gypsum waste
generated by the project. Moreover, though the $60/ton charge is $5/less than the estimated cost charged
to transfer station operators to landfill the material, it is currently not possible for gypsum to be recovered
from this environment.
Aside from Gypsum Recycling USA’s business model, it is usually not cost effective for end users to purchase recycled gypsum. Costs per ton vary depending upon the technologies and contractors
involved in the process. Estimates range from $9 - $20 per ton, which is significantly higher than costs for
virgin or synthetic gypsum.

Conclusions
Exhibit 25 summarizes the transformations gypsum undergoes through extraction and disposal
in the context of NYC.  Truck trip length required for each disposal option is shown by the varying length
of lines between destinations.
The majority of the C&D waste stream is comprised of materials that are bulky, inert and have intrinsic value. Given these characteristics, C&D transfer stations typically achieve high diversion rates. As
in the case study example, many of these transfer stations even have “recycling” in their name. Furthermore, Cooper Tank Recycling recycles upwards of 85% of the total tonnages processed each year. As such,
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the construction industry relies on the transfer station network to achieve their recycling goals. While
this symbiotic relationship results in high recycling rates for most materials, gypsum wallboard cannot withstand the conditions of the transfer station. Following gypsum through the drywall materials
cycle presents a paradox: the efficiency of transfer stations is a disincentive for gypsum recycling. This
paradox obviates why the Mayor’s Office of Long Term Planning and Sustainability addressed gypsum
scrap market stimulation directly in PlaNYC 2030; recycled drywall markets struggle when governed by
the logic of Adam Smith’s invisible hand. Government intervention is necessary for recycling drywall to
become a cost-effective activity for all in the gypsum supply chain, but it is unclear if this action would
achieve any environmental benefits given the host of trade-off issues identified in this chapter.

Mixed
C&D

Waste option 1

Transfer Station

Landfill

Manufacture
Waste option 2

Consumption

Source
Separated

Gypsum Recycler

Extraction

Cement

Drywall

Agricultural input

End Markets
Exhibit 25: The gypsum supply chain from extraction to disposal.
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CHAPTER 3

THE C&D WASTE STREAM
PlaNYC describes pathways for achieving the goals of Initiative 5, the first being to reduce building waste overall and the second to encourage the cost effectiveness of recycling C&D waste. The Plan
also lists two methods for achieving these goals as well as the city agencies and departments responsible for implementation. The first is aimed at procurement: “Require use of recycled content in building
materials,” while the second is purely regulatory: “Require recycling of building materials.” The Plan
designates several city agencies responsible for carrying out these efforts include the Department of
Buildings (DOB), Department of Transportation (DOT), Department of Design and Construction (DDC), the
Department of Environmental Protection (DEP), the Department of Sanitation (DSNY) and the Business
Integrity Commission (BIC) as the lead agencies. The Plan also lists the City Council is a secondary partner
in these efforts, as this is the body that will ultimately codify regulations.
As the Plan does not detail implementation methods, it remains to be seen how these agencies
will coordinate to establish cost effective methods for gypsum recycling. Several interviewed city officials
indicated their disbelief that the goals of PlaNYC could be translated into actual policy. One mentioned
that the Mayor’s Office of Long Term Planning and Sustainability developed these goals without any
understanding of how agencies communicate and collaborate in policy creation. This observation begs
the question as to if the proper research was done to see if the promotion of gypsum recycling is a worthwhile endeavor for the city to take on in the first place. Assuming it is, this chapter summarizes the current roles of government stakeholders in the C&D recycling process. It then describes how two agencies
responsible for construction projects in the city handle waste management on their job sites. The impacts
of these various efforts on gypsum recycling in particular will then be analyzed.  
Given that this research is focused on NYC, the analysis of the government stakeholders will be
from the bottom up, beginning with city agencies and ascending to the federal scale. This organization
also mirrors the influence each sphere of government has on the waste management process in NYC; federal agencies work largely in an advisory capacity for local waste management efforts while the city and
state levels regulate the processes via permits and laws. Exhibit 26 provides a snapshot of agency roles in
C&D waste management on all governmental scales.
Notably, the problems associated with recoverability of gypsum scrap described in Chapter 2 are
recognized on the federal, state and local scales.  Moreover, each of these plans and studies mention the
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same barriers to recycling gypsum and note that on-site sorting is the most effective way of remedying
the problem. None, however, offer suggestions on how to make the on-site sorting of waste cost effective.

Organization
Federal

Environmental
Protection Agency
(EPA)

Influence
+

+

+

Department of
Environmental
Conservation (DEC)

+

+

State

Region

Works in advisory capacity for states and cities to coordinate their own C&D waste management practices and
policies
Commissioned a national survey of the C&D waste stream
in 1998, which remains the only study undertaken on the
Federal scale
1998 Franklin report mentions the lack of end-markets for
recycled gypsum and the various barriers to its recoverability
Supplies permits for the private waste transfer stations
in NYC as well as enforcement of regulatory compliance
pertaining to daily operations
2010 Beyond Waste Plan acknowledges that “market
development attention is still needed” for gypsum wallboard scrap, stating that the problem lies in the lack of
local end-use markets for recycled gypsum, a lack of information on tonnages and quality of the material in the
C&D waste stream

Empire State
Development (ESD)

+
+

Offers funding for nascent companies in the WM sector.
Opening the C&D Research Institute at Syracuse. Activities include R&D in materials management & recycling
and industry outreach

Governor’s Office

+

Executive Order 4 (2008) requires all state agencies to reduce waste by 50%. This action spurred the MTA/NYCT to
translate diversion goals to construction projects in NYC

States of PA, CT,  VT,  
MA, NC and GA

+

There are no landfills in NYC, meaning that much of the
C&D waste stream is disposed of in upstate NY or neighboring states.
Each state establishes a unique set of regulations regarding their C&D landfills. MA, for example, banned drywall
from landfills

+

Department of City
Planning (DCP)

+

Sites new transfer stations and materials recovery facilities

Department of
Sanitation (DSNY)

+

Levies permitting fees for C&D transfer stations & conducts
site visits to ensure operational compliance

Department of Design
& Construction (DDC)

+

Commissioned the 2003 Construction & Demolition Waste
Manual as a guide for understanding C&D recycling opportunities and WM best practices in NYC
Implements  the construction & renovation of city buildings

City

+

Business Integrity
Commission (BIC)

+
+

Establishes maximum rates that haulers can charge
Licenses and registers trade waste brokers & haulers

Exhibit 26: Federal, State & City agencies with a role in C&D waste management.
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C&D Waste Management in NYC
All C&D waste is classified as “non-putrescible commercial waste” in NYC regulations. Non-putrescible essentially means that no food is present in the stream, and thus decomposition is not a concern
during processing or landfilling. The non-putrescible commercial stream is defined by the legislation
exclusively as the waste generated by construction, renovation and demolition projects. Putrescible
commercial waste, on the other hand, is the daily trash generated in office buildings, hotels, retail stores
and the like. Importantly, all commercial waste management is conducted by the private sector. The
New York City Department of Sanitation (DSNY) handles daily trash generated in homes (Municipal
Solid Waste) and in institutional buildings from the source to final disposal.  This division of labor means
the private sector collects, hauls and processes all C&D waste regardless if the project is public or private.
Importantly, this limits the amount of influence city agencies such as DSNY and DEP have on the private
C&D waste industries outside of the permitting process.  
The 2006 Solid Waste Management Plan published by DSNY gives a historical context to the division of labor in the waste management industries established in the 1950s (DSNY, 2006: ES-4):
Because private haulers took advantage of the low-cost option of disposing at the City’s landfills,
both residential and commercial waste continued to depend on the same ultimate disposal location.
During the late 1980s, concerns about preserving capacity at the Fresh Kills Landfill caused the
City to dramatically raise rates for private haulers to tip there. With the economics of their business
changed dramatically, these private haulers began building up a network of in-City transfer stations, points from which waste from local collection trucks was transferred to long-haul trucks for
export outside of the City. With the establishment of this all-private system, the City’s commercial
and residential waste was completely segregated for the first time.
The closure of the Fresh Kills Landfill in 2001 once again resulted in the commingled disposal of
commercial and residential waste, only now the relationship was reversed. Where the private
haulers once relied on the City’s disposal infrastructure at the Fresh Kills Landfill, the City was
now to be reliant on the transfer stations and landfills of the private sector.
The Fresh Kills Landfill alluded to in this passage is located in Staten Island. Up until its 2001 closure, Fresh Kills was the only final waste disposal site in NYC.  The Plan alludes to this organization as the
reason for the “far-flung array of private haulers, transfer stations and disposal companies (DSNY, 2006:
ES-1)” required to handle the city’s commercial waste. Additionally, the Plan states DSNY’s goal of citywide waste reduction by 75% and its desire to stimulate markets for recycled gypsum scrap. However,
just like PlaNYC, the Solid Waste Management Plan only recognizes the persistent problems for gypsum
recycling rather than offering solutions to correct the problem.
The fact that DSNY does not handle C&D waste means that it has limited powers to correct this
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market failure. For example, DSNY requires by law that metal, glass and plastic and other recyclable
materials are separated from putrescible trash in the Municipal Solid Waste streams for which they are
responsible. While non-recyclables in this stream are hauled directly to a landfill, the recyclable materials are hauled to a “Materials Recovery Facilities” (MRF) for further processing.  Requiring that materials
be separated at the source significantly raised diversion rates for Municipal Solid Waste. As previously
mentioned, drywall must be source separated in order to be recycled. However, DSNY lacks the ability to
require this on job sites given the current division of labor. Furthermore, the Deputy Director of Recycling at DSNY defined C&D waste transfer stations as “de facto” MRFs.  This reinforces the view that the
efficiency of transfer stations provides a disincentive for drywall recycling; low recycling rates for a single
material are masked by the overall high diversion rates achieved by transfer stations.
The Department of City Planning (DCP) is responsible for siting new transfer stations and materials recovery facilities. Transfer stations require ample space and access to primary truck routes for
their operations. Given the scarcity of space in Manhattan, the majority of transfer stations are located in
Queens and Brooklyn. There are currently no plans to construct additional transfer stations in any boroughs, nor are there plans for new C&D recycling facilities.
DCP review of potential transfer station sites is focused on the environmental impacts rather
than social concerns. As residential property values are lower near the major roadways favored by industrial land uses, many transfer stations and other waste processing facilities are located near low-income
neighborhoods. Truck trips generated by these industrial land uses presents air quality concerns to those
living next to the facilities. Moreover, people living around C&D transfer stations are also more likely to
suffer from the malodorous H2S gas emissions from drywall in the station environment. As such, these
residents bear a disproportional burden of the negative externalities from C&D transfer station operations.
DSNY’s 2006 Solid Waste Management Plan addresses this by reducing the total tonnage per day capacity
allowed at transfer stations located in what they term “relevant community districts,” or neighborhoods
with a high rate of industrial land uses in their surrounding area (DSNY, 2006: 4-10).  The Plan states that
DSNY will reduce permitted capacity of these stations by up to 2,000 tons per day, and that the cityowned and operated Marine Transfer Stations will handle this extra waste volume. However, this plan
has yet to be implemented.  If this intent is eventually translated into policy, then DSNY would have the
power to ban drywall from being processed in the Marine Transfer Stations. As such, this move presents a
potential path for the city to have a direct impact on recycled drywall markets.
The Business Integrity Commission (BIC) involvement in this process is to curb disposal of waste
into unregulated landfills as well as processing and hauling by informal networks.  It does so by licensing all commercial waste haulers and establishing the maximum rates that private carters can charge
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for removal of putrescible waste. There are currently 720 certified C&D haulers and 52 waste brokers
operational in NYC (Business Integrity Commission, 2012). Interestingly, BIC does not set maximum rates
for C&D hauling.  This rate must take into consideration the tipping fee and the both the transportation
costs for which the haulers are responsible. As all C&D waste haulers must bring loads to an NYC-based
transfer station for processing, a standard estimate for transportation costs could be made in developing
a price model for a maximum C&D hauling rate. Coupled with the fact that transfer stations set competitive tipping fees, it is feasible that BIC could set a reasonable maximum rate for C&D waste hauling. The
EPA estimates this average rate as $15.00/per ton (EPA, 2002). This is the exact amount quoted by the
General Manager of Cooper Tank recycling. Clearly, there is enough information at BIC’s disposal to create a fair maximum rate for C&D waste haulers. It is unclear, however, why the Commission has not yet
established this rate.  If BIC was given the power to set and enforce a base rate for C&D removal, this could
have an impact on the economics of drywall recycling. Standardization of hauling rates would minimize
the rent-seeking potential of C&D haulers who charge unnecessarily high rates for their services. Further
research is needed to understand the average rate charged by the licensed haulers licensed in NYC. However, establishment of a maximum rate could lower costs enough to make general contractors willing to
pay for the extra carting services needed to send source-separated gypsum directly to a recycling facility.

Permitting: State & City Scale
All transfer stations receive permits from DSNY and the New York State Department of Environmental Conservation (DEC).  DSNY permits mostly pertain to the physical operations of the facility,
meaning issues of worker safety and environmental health of the surrounding area. The DEC is more
concerned with how materials within the waste stream are classified and their final disposal destinations.
Transfer stations are inspected by DEC and DSNY officials on a monthly basis to ensure compliance with
each of the permitting terms. Much overlap exists between the processes of the two agencies, specifically
in the documentation required to receive initial operating permits. This results in substantial time and
monetary costs for transfer station operators, especially when applying for operating permits for new
recycling technologies such as a gypsum wallboard shredder. In his Master’s thesis exploring the reasons behind differing recycling rates for transfer stations in NYC, Robert Viola (2008) interviewed several
transfer station operators on the inefficiencies they perceive in these bureaucratic processes that hinder
markets for recycled goods. For example, one transfer station representative was quoted on how these
governmental inefficacies hinder the development of innovative uses for wastes: “We have come up with
some really ingenious ideas to recycle leachate and use it...it’s just shot down immediately; nobody wants

36

to hear it...the bureaucracy is just, well, nobody wants to make a move without someone else doing it first.
Nobody is a trailblazer in that office (50).”  Many of the representatives interviewed by Viola identified
the need for a more efficient permitting process to allow operators the freedom needed to try new things
as “markets evolve and fluctuate,”  continuing, “this is not possible anymore, not just because of the inflexibility of the permitting process, but also because the extreme delays in receiving a permit may render
your innovations moot relative to the current market conditions (51).”

New York State
State involvement on C&D waste management activities outside of the DEC permitting process is
limited. This is because C&D waste is less regulated than other streams such as Municipal Solid Waste or
Hazardous Waste. The lack of state involvement on the issue presents both benefits and burdens to efforts
for increased gypsum recycling. On the positive side, a lack of state involvement means less bureaucratic
red tape to which construction managers or waste handlers must devote time and money.  Negatively,
any state efforts toward increased C&D recycling are lost on the city level.
For example, Empire State Development (ESD) is a state agency who devotes a percentage of the
state budget to local economic development efforts.  One such effort is the promotion of recycling facilities in state, especially for materials that are currently not lucrative options for recycling. In an interview
with an Economic Development Specialist at ESD, she mentioned that the gypsum recycling facility
in Montgomery, NY was a recent beneficiary of an ESD grant. Additionally, ESD is opening a new C&D
Institute in partnership with Syracuse University. The Institute will provide classroom and field training to industry officials about source-separation, and collect data on end markets and infrastructure gaps
hindering C&D recycling efforts across the state.  Importantly, while this is an amazing resource for efforts
across the state, the Institute currently has no outreach planned for NYC. The ESD official interviewed
mentioned that this was because the conditions for C&D recycling in NYC are much different than those
upstate.  Many interviewees perceived differences between NYC and the rest of the state in matters of
policy creation and management techniques.

Federal Scale
C&D waste is recognized as “solid waste” under the Commerce Clause of the U.S. Constitution.  
C&D waste management activities are protected by this legislation from state attempts to limit the movement of these materials across state boundaries. States also cannot institute flow control to limit the importation of C&D waste from one state to another. Interestingly, the C&D waste stream is the only stream
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to be classified by its generation source rather than its composition or final disposal destination.
The first national-level comprehensive survey of C&D waste volumes, sources and handlers was
commissioned by the US Environmental Protection Agency (EPA) in 1998. The report, produced by the
private consultancy Franklin Associates, remains the only study of its kind.  As such, it acknowledged the
many data caveats within its study as sources “of considerable uncertainty in the analysis (Franklin Associates, 1998: ES-1).” These include the lack of point-source waste assessment data from the state and city
level, the decision of the Census Bureau to discontinue data collection on the national number of demolitions due to budget cuts in 1995, and the reluctance of the private landfilling industry to disclose landfill
contents.  Additionally, C&D waste flows often overlap with municipal solid waste streams. For example,
workers often dispose of cardboard boxes, carpeting wood pallets, paint containers and other packaging at
municipal solid waste sites (1-9).  
The limitations of the EPA study complicate an accurate capture of national generation and recycling rates specific to C&D projects, let alone the accurate examination of particular components of the
waste stream. Nevertheless, the 1998 Franklin Report remains the only source of national data regarding
the characteristics of C&D waste. In 1996, 136 million tons of C&D waste was produced in the US (ES-2).  
An estimated 57% of total C&D waste produced nationally is from commercial sources, meaning office
buildings or infrastructure like roads, bridges and piers (Franklin Associates, ES-2).  Of these nonresidential sources, 6% of waste generated was from new construction, 36% from renovation projects and 58%
from demolition activities (ES-3).
In response to the lack of federal control over the C&D waste management process, the National
Demolition Contractors Association published a report in 2010 arguing for the establishment of a national C&D waste policy. According to the association, this policy is needed to standardize waste management
procedures across state lines due to the fact that “C&D material from the nation’s largest urban centers is
being transported to sites further and further from generation points thereby increasing pollution and
costs incurred from transportation (NADC, 2010, 6).”  Furthermore, they assert that  “demolition contractors work in an extremely competitive environment. They know the value of every commodity on every
job they perform. The profit margins on recycled material can be very low, subject to changing local market conditions. For a demolition company to make the sizeable capital investment in equipment, land,
time, labor and all other cost points to set up a recycling program, it must be a profit making venture (6).”
The Association  believes that a federal policy based on these points would stabilize prices for recycled
goods. Additionally, the group lists six institutional barriers present for recycled goods and forms their
proposed policy as a means of correcting each problem identified (see Exhibit 27).
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PROBLEMS

SOLUTIONS

Excessive fees for permits to operate a C&D facility

1

Over-regulation of procedures used at recycling facilities

2

3

Attempts to limit collection areas for C&D materials

3

4

Too strict regulations governing the use of mobile C&D
recycling plants

5

Limited opportunities in state purchasing procedures for
the reuse of C&D recycled material

5

6

Unrealistic C&D recycling goals tied to regional or statewide mandates

6

1
2

4

Reasonable permitting fees for facilities with the revenue
generated used to promote C&D recycling
National inspection standards for C&D recycling facilities

National guidelines for dealing with the movement of C&D
material
Reasonable regulations for mobile and stationary recycling
facilities
Promotion of recycled C&D materials in the marketplace

Standards for material quality, thereby increasing commodity
marketability

Exhibit 27: Elements of the National Demolition Contractors Association proposed C&D waste policy, 2010.

These barriers are similar those identified by NYC transfer station operators in Viola’s research.
The Association’s recommendations are therefore also salient for local policies addressing profitability of
recycled goods. The group equates their policy solutions with Executive Order 12873 issued by President
Clinton in 1993, where “the Federal Government, the largest single buyer of paper in the world, established recycled-content standards for purchased paper. This move required the  pulp and paper industry
to develop recycling facilities to meet this new demand. This increased use of recycled paper reverberated
throughout the economy as other large entities followed the Federal Government’s lead and insisted
upon recycled paper in their purchasing (9).”  While exploring national policy initiatives is beyond the
scope of this research, use of  government purchasing power to increase the value of recycled goods is applicable on the local scale.  

Current C&D Recycling Policy Efforts
City Level: Local Law 86
Local Law 86 was passed in 2005 as means to achieve PlaNYC’s mission to build a “greener, greater New York.”  The law provides energy and water use benchmarking requirements for buildings as well
as guidelines for city construction projects. A Project Manager at DDC described the requirements of Local
Law 86 as ensuring that each city project meet the standards required to achieve LEED Silver certification.
39

However, the city had to articulate these stipulations via a Local Law as a government cannot directly
endorse the use of the LEED rating system. Under the law, construction projects must divert at least 50%
of their total waste stream.  

State Level: Executive Order 4
Executive Order 13423 promulgated by President Bush in 2007 directs federal agencies to “identify local recycling and salvage operations that could process site related waste” and sets a diversion goal
of 50% for construction, demolition and land clearing waste (Executive Order 13423, 2007).  This decree incentivized the state of New York to issue Executive Order 4 in 2008, which dictates that all state agencies
must divert 50% of all waste materials from landfilling and report their progress annually to the office of
the Governor (Executive Order 4, 2008). This decree applies to the waste produced in all activities of state
agencies, meaning everything from coffee cups to printer paper.  In direct response to Executive Order 4,
New York City Transit (NYCT) required all construction projects under their purview to also divert 50%
of the waste generated on their construction sites and submit a waste management plan to inform the
agency how they intend to achieve stated targets.

Industry Level: LEED Certification
The U.S. Green Building Council (USGBC) Leadership in Energy and Environmental Design
(LEED) program is a point-based system that rates buildings on their overall impact on environmental
health. Different rating systems exist according to the type of construction activity. For example, there is a
LEED certification for New Construction, Commercial Interiors, Schools, Retail and other commercial and
residential buildings. The rating system is based on nine categories that each address a different component of the sustainability of a building, ranging from energy use to environmental air quality. Each
category lists several criteria for which a building can receive a point if implemented. The more criteria
implemented, the higher the LEED ranking of the building. These rankings range from Bronze, awarded
to buildings that achieved the minimum amount of criteria, to Platinum, awarded to buildings that followed all the sustainable design and methods criteria contained in the LEED program.
Waste management and green procurement criteria are included in the “Materials & Resources”
category of the LEED program. The USGBC defines this category as “encouraging the selection of sustainability grown, harvested, produced and transported products and materials. It promotes waste reduction
as well as reuse and recycling, and it particularly rewards the reduction of waste at a product’s source
(USGBC, 2011).” New Construction projects can earn 1 point if 50% of waste is diverted, and 2 for a 75%
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diversion rate. These include 50% diversion rate earning 1 point, and 75% diversion awarding 2 points.
General contractors hire LEED-certified specialists to create waste management plans that ensure projects
will meet these targets. LEED reporting standards divide the waste stream into two over arching categories; residual waste, or materials sent to landfill, and diverted materials.  The diverted category contains
the seven common materials found on construction sites. This includes drywall along with concrete,
metal, wood, paper and cardboard, plastic and glass. These diversion rates are achieved by hiring LEEDcertified waste haulers, who report total tonnages recycled of the specified materials back to the general
contractor on either a weekly or a monthly basis. Additionally, 1 point is awarded if 10% of the materials
used in the building contain recycled content, and 2 points for 20% of materials are of recycled content.  
Importantly, all of the nine categories have a different number of criteria for which points can be earned.  
The Materials & Resources category has 14 points out of 110 potential points, while the Energy Efficiency
category has a much higher amount of 37 points (USGBC, 2009).  This rating system is weighted toward
energy-saving initiatives rather than recycling or recycled content purchasing.  As such, builders may
choose to spend more on energy efficiency equipment rather than on recycled materials or the extra labor
and transportation costs that come with source separation and carting to a processor.
LEED was identified by all interviewees as the main impetus for the construction industry to
embrace C&D waste recycling more broadly. The demand for sustainable building practices is increasing with the growing public awareness of climate change. The LEED program allows for businesses and
developers to prove to consumers that their structures are energy efficient and were built in a sustainable
manner. As such, the LEED program helped to create the demand for recycled construction materials
and other elements of green construction practices.  In the words of one general contractor, “economic
arguments are the Trojan Horse for getting people to do the right thing environmentally.”  However, one
LEED certified consultant stated her belief that LEED reporting standards added a “slew of unnecessary
and repetitive paperwork,” for those on the administrative side of construction projects.  Indeed, LEED reporting is similar to the data collection which was already required by state and local regulations regarding waste tonnages and final disposal sites.  

Civil Society Level: Urban Green Council
Urban Green, the NYC chapter of the USGBC, published the Green Codes Task Force report in
2010. The report was developed by government, business and nonprofit stakeholders and provides 141
recommendations to NYC City Council to achieve the green building goals in PlaNYC.  One of the five
goals under the Resource Conservation section of the report specifically addresses recoverability of clean
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gypsum scrap. Goal 1: Recycle Construction Waste suggests a new section be added to the NYC Building
Code which would require on-site separation of clean gypsum scrap for “any construction, alteration,
partial demolition or demolition of a building greater than 20,000 square feet (Urban Green, RC 1 -4).”
While this recommendation has not been written into the building code, it did prompt the Mayor’s Office of Long Term Planning and Sustainability to include Initiative 5 in the 2011 update to PlaNYC.
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CHAPTER 4

CURRENT GOVERNMENT EFFORTS FOR
C&D RECYCLING
Contract Structure
David Harvey (1985: 169) theorizes that the construction industry engages “in a particular kind of
commodity production under rather peculiar conditions.  Much of what happens in the way of construction activity has to be understood in terms of the technical, economic and political organization of the
construction interests.”  One way of understanding these peculiar conditions is through analysis of a typical contract structure for construction projects.  
Contractual relationships determine how waste is generated and disposed and who is responsible for both of these activities. According to Vrijhoef & Koskela in their piece on supply-chain management in construction (2000: 175), “much of the waste and problems are caused in another stage of the
construction supply chain than where the waste surfaced. The root causes of the waste were rarely found
in the activity where the waste and problems were encountered, but rather in a previous activity with a
prior actor.”  The authors’ use of the word “waste” here differs from the traditional use; they are referencing the deadweight losses and inefficient use and allocation of materials as waste. The authors attribute
this waste problem as a direct result of the fragmentation of service providers in the construction industry. These stakeholders are connected to one another through contractual obligations, which then influences the actual amount of physical waste generated on the construction site.
In new construction projects, for example, the architect specifies the amount of drywall needed
in the design of the building, which the general contractor then orders according to the designer’s
specifications. The drywall arrives in dimensions set by the manufacturer and typically must be cut to
fit the unique design of the building. Contracted laborers then install the drywall, a process that typically requires revision of the original plans and the ordering of more materials. As such, the “waste and
problems” alluded to by Vrijhoef & Koskela are also directly responsible for the voluminous amounts of
materials discarded as waste on construction sites, or the typical definition of waste.   Following the more
nuanced ontology of the word waste, Harvey explains this dilemma in a broader and more theoretical
manner: “Since the built environment is to be conceived of as a composite commodity, the individual
elements have strong ‘externality’ effects on other elements, continuing that the nature of the built environment necessitates it being owned by diverse interests, “making management of the assets within the

43

environment difficult to coordinate (171, 173).”
The design-bid-build service delivery methodology is the traditional service delivery methodology and, as such, it is a common methodology in construction.  Private sector construction is able to
use more modern service delivery methodologies, tool and techniques, while public sector construction
tends to be constrained legislatively to the design-bid-build methodology.  In New York State, most public owners are required to use design-bid-build, with awards for construction going to the lowest responsible bidder. The final part of the process, the actual construction activities, is the responsibility of the
general contractor. Though the bid goes to a single firm, general contractors usually subcontract out the
individual aspects of a project. These include both drywall installation and waste hauling amongst many
others. Exhibit 28 displays a typical contractual structure for a private project under the Design-Bid-Build
process.
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Exhibit 28: Basic contract structure for private and Project Labor Agreement construction jobs.

This process is typical for both public and private construction jobs because it minimizes the contractual obligations for which the property owner has oversight. As such, the process also allows property
owners to transfer most of the financial risk presented by the project to the general contractor.
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For publicly funded projects, this means that the bid process transfers risk from the taxpayer to
the private sector. Most public projects, however, are subject to the Wicks Law. This law requires each
project to have four primary contracts directly overseen by the property owner, which for public projects are agencies like DDC or NYCT. These contracts include a general, electrical, plumbing and a HVAC
contractor. The Wicks Law was passed to provide transparency in the bid process and ensure that public
funds are used appropriately. The traditional structure could allow the general contractor to subcontract
jobs through nepotism rather than the lowest bid. Some projects can bypass the Wicks Law via a Project
Labor Management agreement, yet this contract structure is not as common and thus will not be discussed at length.  The typical contract structure for public projects is shown in Exhibit 29.
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Exhibit 29: Basic contract structure for public construction jobs under the Wicks Law.

The City requires all construction agencies to use a standard construction contract, with a limited ability to change standard provisions subject to approval by the City’s Law Department.  The general conditions provisions for an individual project are contained in a separate appendix titled “General
Conditions” that is attached and made part of the standard construction contract.  The General Condition
provisions are tailored to meet the needs of each project. Specifics detailed in the General Conditions
include elements like scaffolding, work lights and waste management and hauling. While the terms are
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site-specific, many General Conditions follow precedent examples from previous contracts.  One DDC
official described the process of writing this appendix as a “copy and paste operation.”  For example, after
Local Law 86 was passed, the General Conditions were amended to stipulate that public projects met
LEED approval standards.  Typically, the general contractor acts as a project manager, making these firms
responsible for ensuring that the general conditions of the contract are met. Private projects also contain
these general conditions, however they are usually referred to general requirements. Public or private
property owners can require that drywall be source-separated in this General Conditions appendix.
Both diagrams illustrate how the interior contractor, or drywall installer, is often not responsible
for the disposal of the clean scrap they generate. It is likely not a priority for the interior contractor to
shoulder additional labor costs required to practice the “center piling” method that ensures the recoverability of drywall cuttings unless such a requirement is included in the General Conditions.  As contract
bids usually amount to millions of dollars,  the extra costs associated with recycling gypsum would
be negligible if the general contractor included them in the initial lump-sum bid. Yet the low-value of
gypsum scrap and the scarcity of end-markets for the recycled product are two major disincentives for the
firms to do so.  As such, the practice of using Mixed C&D containers and carting to one transfer station is
the waste management method with both the lowest costs and most efficient use of space.

New York City Transit
New York City Transit (NYCT) is one agency of many that comprise the Metropolitan Transit
Authority (MTA). Other agencies within the MTA include MetroNorth Rail Road, Long Island Rail Road,
Bridges and Tunnels, MTA Bus, Long Island Bus, Capital Construction and MTA Headquarters. MTA agencies are responsible for the construction and maintenance of public transportation systems throughout
the NYC metropolitan area.
NYCT is specifically responsible for the maintenance of subway tunnels, stations and bus stops.
Construction of new transit infrastructure, like new the 2nd Avenue subway line, falls under the purview
of the Capital Projects division. However, maintenance of the existing subway and bus system generates
much C&D waste given the age and the extensive reach of the system. Additionally, much of the infrastructure NYCT maintains is underground and thus contains more concrete, steel and stone than drywall.
However, much drywall is used for the MTA offices and locker rooms for train operators that are housed
in some subway stations. Thomas Abdullah, a Principal Engineer at NYCT, described the West 4th Street
station as “an underground city” due to all the worker amenities connected to this station.
Pursuant to Executive Order 4, all MTA agencies must produce detailed records on their waste
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generation and boost diversion rates to 50% or higher. Reports are then submitted to the MTA for agencywide tabulation. Importantly, Executive Order 4 aimed to reduce the amount of trash generated in daily
office operations rather than C&D waste from construction projects. According to an employee of the
MTA, “This {Executive Order} was really geared more toward office settings when it was written. Much
of the non-office waste information included for reporting was an afterthought.”  The “afterthought” to
include diversion targets and record keeping for C&D waste from NYCT projects was described by Mr.
Abdullah as the result of a culture change within MTA agencies and the construction industry at large.  
In addition to waste reduction targets, NYCT has incorporated sustainable design elements into many of
their renovation projects. For example, the agency pursued LEED certification for the new Corona Yard
Maintenance Shop in Queens, and installed solar panels on the new Gun Hills Bus Depot in the Bronx.
Additionally,The renovation of the Coney Island Stillwell Avenue subway stop which was designed to
capture sunlight as its primary source of lighting in the daytime.  
Additionally, when NYCT began research on the feasibility of applying the 50% diversion goal
of Executive Order 4 to their construction projects, they realized that over 50% of waste generated on site
was already being recycled. This is often due to the high volume of concrete on these construction projects, a material that has high recycling rates nation wide. As such, they are currently considering raising
the diversion target. Contractors are often able to meet the 50% diversion requirement while sending all
gypsum board to landfill due to the high volume of concrete on their job sites.  Mr. Abdullah estimates a
99% compliance rate with Executive Order 4. He described the high compliance rate as both NYCT and
their contractors as “wanting to do the right thing,” yet also acknowledges that the high resale value of
most C&D waste has made the recycling of these materials standard practice for years.  Moreover, the
2011 “Greening Mass Transit & Metro Regions” a Blue Ribbon Commission Report on how the MTA can
improve their sustainability initiatives includes many recommendations on how the agencies should
improve their waste management and green procurement practices, including the institution of a lifecycle analysis for materials management, influencing recycled materials markets and flexing its market
power to promote green goods (MTA, 2011: 11).
Importantly, these goals neatly align with those in PlaNYC as well as the recommendations provided by the Green Codes Task Force and the National Association of Demolition Contractors.
Each of these three recommendations would have favorable outcomes for drywall recycling. Of course,
these outcomes would only come to fruition if translated into action through policy like the diversion
targets and record keeping practices spurred by Executive Order 4.  
The waste management plans submitted by subcontractors for review by NYCT provide a detailed description of the sorting method, hauling and processing facilities, anticipated diversion rate
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as well as final disposal destinations for all waste generated on the job site. The parameters of the plan
are included in the 12W section of the General Conditions contract structure for NYCT projects. In other
words, these plans address how the waste subcontractor will meet their contractual obligations to divert
at least 50% of waste generated on site. The 12W asks for contractors to take photographs of the job site to
document waste collection practices as well as give a sense of the tonnages generated of each material. If
NYCT decided to mandate the on-site sorting of waste or diversion of all clean drywall scrap, this requirement would be written into this section of the General Conditions contract.
Additionally, waste subcontractors must be licensed by the Business Integrity Commission (BIC)
to be awarded a contract for a public job. BIC certifies haulers and transfer stations as means of ensuring
waste is recycled or disposed at registered facilities and landfills, respectively. As such, subcontractors
are also required to provide the BIC license number of the transfer station where waste is hauled.  These
plans are submitted in paper form and are not filed digitally.
Subcontractors are also required under 12W to report the total tonnages of waste diverted and
sent to landfill. 2010 was the first year for all MTA agencies to comprehensively report waste tonnage
totals as well as the percentage of diverted materials. As the inclusion of C&D waste into the diversion requirements of Executive Order 4 was, in the words of an MTA representative, “an afterthought,” the data
collection methods are still being refined.  
MTA reporting is less detailed for C&D waste; all MTA agencies submit a single number for C&D
tonnages diverted rather than breaking this figure out to individual material categories. As such, it is
impossible to tell how much gypsum wallboard was diverted from all MTA projects. On the NYCT level,
however, these tonnages are broken into 16 different material categories, including one for gypsum wallboard and Mixed C&D. All Mixed C&D tonnages are recorded as being sent to landfill. Recorded tonnages
come from the transfer station weigh tickets and receipts from materials processors or salvage shops. Out
of 106 active projects, 4 projects recycled clean gypsum scrap generated on site, totaling 128.929 tons. 33 of
these projects hauled Mixed C&D, some of which likely contained clean or dirty gypsum scrap that was
not diverted from the landfill. Impressively, 57 of these projects were able to divert 100% of C&D waste
from landfill. Moreover, 90 of the 106 projects recycled 90% or more of all waste generated. Contrasting the
high overall diversion rates achieved by NYCT projects and the poor recycling rates for gypsum scrap underscores how recycling drywall requires extra planning outside of the traditional C&D handing methods
to be achieved.
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Department of Design and Construction
The New York City Department of Design and Construction (DDC) is the city agency responsible
for the construction of institutional buildings like libraries, courthouses and select educational facilities.
A key difference between DDC and NYCT is that the former is a city department and the latter a state authority. As such, DDC is not subject to Executive Order 4. However, Local Law 86 serves a similar purpose
as it requires all city-financed construction projects to follow the standards for LEED Silver certification
while not directly endorsing the program itself.  However, DDC has pursued LEED standards for most of
their projects since 2001, substantiality earlier than the passage of Local Law 86. This fact indicates the
agency’s commitment to sustainable building practices.
Moreover, DDC established an Office of Sustainability which has published numerous green
building guides since the early 2000s, including the “Construction and Demolition Waste Manual” in
2003. The manual serves as a guide for both the reduction and diversion of C&D waste, provides case studies of efforts from other cities on the topic and details implementation strategies and resources. While the
document does not address the problems associated with gypsum recycling, it does acknowledge that the
material “could be recovered” but currently is not due to the lack of local end-markets (Gruzen Samton &
City Green Inc, 2003: 16). However, the document does identify several barriers to C&D recycling in NYC,
all of which are relevant to the problems associated with gypsum recycling.  These include circumstantial barriers, like the lack of space at construction site and high labor costs in NYC.  Path dependency is
also cited as a barrier. The agency acknowledges that the reluctance of many in the construction industry
to change behavior patterns hinders recycling, continuing that “many construction companies have
long-standing alliances with haulers and processors/transfer stations, which may not be the ones that
can recycle a given project’s debris (5).” This point is of particular relevance to gypsum. Though the material cannot be recycled if it is sent to the transfer station, it is continuously sent there by contractors as this
is the way the material has always been treated. Here, the agency is indirectly acknowledging how the
status quo  hinders gypsum recycling.
Additionally, the DDC recognizes that “there is little solid, industry-wide, information on recycling rates in the NYC area to use in developing a reasonable recycling requirement (5).”  One of the
implementation strategies mentioned in the manual, the requirement of a waste management plan for
all DDC projects, addresses this barrier directly. According to the agency, these plans will “encourage recycling and provide DDC with a mechanism to track results, document success stories and highlight areas
where more attention is needed (9).”  The plan requirements are almost identical to NYCT’s as stipulated
by Section 12W, as is the intent of the DDC to tabulate this data agency wide as a means of correcting this
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information barrier.  
DDC’s commitment to sustainable building practices is evident in their current project, the construction of a new Police Academy for the NYPD in College Point, Queens.  The project occupies a 35 acre
lot, and the 850,000 square foot building will be LEED Silver certified when completed. The large lot size is
due to the fact that College Point is a less-urbanized section of the city. The ample space on site is atypical
for NYC construction projects. The large lot size is also beneficial for gypsum recycling as it enables on-site
sorting. Drywall was not being installed at the time of the site tour. However, the LEED Compliance Officer from Turner/STV Construction, the primary contractor for the project, stated that the interior contractor will be instructed to use the “center piling” waste collection method.  
As the prime contractor, Turner/STV Construction developed the waste management plan according to the project’s General Conditions.  The plan requires a 75% diversion rate.  It also lists the materials targeted for diversion, and drywall is included along with 20 other materials. However, the waste
management method detailed in the plan states that “all waste removed from this site will be considered
commingled and it will be the responsibility of the project subcontracted hauler to bring waste to an approved solid waste transfer facility to conduct off-site separation of waste materials prior to final transport
to recycling/salvage facility or landfill (Turner/STV Construction, 2011: 6).

Exhibit 30: Truck sprayer on the DDC Police Academy construction site.

Despite the fact that this project presents the near-perfect conditions for drywall recycling, collecting the material as Mixed C&D will ensure that the scrap is sent to a landfill. Turner Construction is
one of the largest and most influential construction companies in the field.  Turner’s efforts toward green
building practices are unparalleled in the industry. This commitment extends to waste management
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practices.  For example, the company provides an online training course at a nominal cost  to train industry professionals on best practices in developing waste management plans.  DDC also developed a sample
waste management plan following the same principles available for free online, yet it does not mention
source-separation of drywall. This sample waste management plan is included in Appendix B.  
Moreover, the Police Academy site contained many different measures to mitigate negative
environmental impacts proposed by the project. For example, Exhibit 30 depicts the sprayers all trucks are
required to pass through before leaving the site. This dampens the mud and fines the vehicles collected
while on-site to minimize the potential pollution the trucks could leave on the outside road network and
surrounding air.  Additionally, Turner/STV installed air monitors around the site to ensure that construction activities were not compromising the surrounding air quality.  Neither of these interventions are
required in LEED standards. It is clear that both DDC and Turner/STV “go the extra mile” to ensure each
project utilizes the best green building and management practices.  If neither organization thought to
include the source separation of gypsum in the Police Academy’s waste management plan, then it can be
assumed that many in the construction industry are unaware of the conditions necessary to recycle clean
gypsum scrap.  Indeed, the LEED Compliance Officer for the project was unaware that drywall could
not be recycled in the transfer station.  She described the decision to have waste separated off-site as one
made to save the property owner money; by relying on the transfer station to sort waste, DDC would not
have to pay the labor and transportation costs required for source-separation.

Exhibit 31: Waste management documentation for the 95+ subcontractors on the Police Academy project.
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Another one of the barriers to increased C&D recycling identified in the DDC Waste Management Manual is the fragmentation in management under the Wicks Law, which makes “cooperation
and shared responsibility difficult to orchestrate (Gruzen Samton & City Green Inc, 2003: 5).”  One general
contractor interviewed mentioned that he does not bid on public projects because of this lack of coordination, stating “since they have no project manager, everybody just passes the buck to the next guy.” Arguably, even in projects where the general contractor is the project manager, as is the case for the Police
Academy and most private jobs, the sheer amount of subcontractors makes it difficult to coordinate and
enforce responsibility for tasks like source separation of drywall.  This is a relatively minor aspect in the
overall scheme of a job site, making it easy to see why the task does not receive attention by the project
manager.  The Police Academy site has almost 100 different subcontractors on the project. Waste management is just one of many LEED criteria that the LEED Compliance Officer is responsible for tracking
throughout the life of the project. The different subcontractors report total waste generated and disposal
sites to her on a monthly basis, which results in spreadsheets and binders at almost comically large proportions as shown in Exhibit 31. Again, it is easy to see how drywall recycling can get lost in the shuffle of
all the other management tasks required to  build the Police Academy in a sustainable manner.

Analysis
One problem for gypsum recycling lies in how the material is defined in legislation. Though C&D
waste is recognized as a separate waste stream in all levels of legislation on the issue, the components of
the stream (drywall, steel, etc.) often differ in their definition between governmental scales.  For example,
the 2008 solid waste master plan “Beyond Waste” published by New York State report defines concrete,
asphalt, rock, brick and soil as a single group with the moniker “CARBS.”  The 2003 “Waste Management
Manual” published by the DDC groups concrete, dirt brick and asphalt in a single category titled “Fill Materials.” Additionally, the New England Association of Waste Management Officials (NEWMOA) identifies
asphalt, brick and concrete “ABC” materials in their 2009 report on C&D waste volumes and management.
Though these differing definitions seem like benign inconsistencies, they have a huge impact on the data
collection necessary for understanding priorities in national and more localized waste management and
recycling agendas.  The non-standardization of these definitions creates information asymmetries that
hinder various efforts to stimulate markets for recycled materials. Relevant to this observation is Joseph
Stiglitz’s assertion that “imperfect information can create an impediment to mutually productive bargains (1998: 13).”
Another example of this issue is state adoption of the US Green Building Council’s LEED pro-
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gram standards for achieving targeted waste diversion rates. DDC construction projects adopt the LEED
standards for waste diversion and recycling.  Neither the LEED standards nor New York State legislation
allow soil or fill material to be a part of these totals. However, city regulations allow these materials to be
a part of their final reporting totals.  As such, this is another discrepancy caused by current non-standardized definition of waste streams on the national level.
This conflict has many implications for NYC in particular as C&D waste generated in the city
is often processed and disposed outside the state. This issue can also obstruct the efficient flow of these
materials between jurisdictions, which can subsequently hinder state efforts for stimulating the markets
for recycled gypsum scrap. Viola (2008:19) attributes the data caveats created by inconsistent definitions of
the C&D waste stream as “one of the key barriers to recycling in general is the instability of market prices
and the unreliability of the quantity of certain materials flowing through those markets… in order to sell
or dispose of recycled materials, facilities need to have access to good information about where materials
can be sent and what prices and fees they will encounter…the New York City metropolitan region may
lack sufficient sources of market information (19).”  Additionally, New York City currently does little to
help with the information gaps associated with the uncertainty private institutions feel around recycled
gypsum markets.
The reluctance of state agencies or general contractors to change waste management behavior could be described by Charles Barnard’s concept of “routines,” articulated by Levitt & March as the
“forms, rule, procedures, conventions, roles, strategies and technologies around which organizations are
constructed and through which they operate. Routines also include the structure of beliefs, frameworks,
paradigms, codes, cultures and knowledge that buttress, elaborate and contract the formal routines,”
continuing, “each routine itself is a collection of routines, learning takes place in the nested levels (1995:
16-18).”  In other words, when state officials adhere to the status quo by way of acting within these prescribed routines, they indirectly create disincentives to their stated goals.  

The Problem of Enforcement & Credible Commitment
The problem of conflicting definitions of C&D waste segues into a problem of how these issues addressed in policies on the differing levels of government.  Albrechts (2003) reminds us that “policy formation and policy implementation are inevitably the result of interactions among a plurality of separate
actors with separate interests, goals and strategies (908).”  When these separate interests exist in conflict
with each other, it hinders the effectiveness of the policies they inform.  More salient to a discussion of
intrastate conflict on the issue is the problem of regulatory discretion of these policies. Licari (2010: 217)
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defines discretion as the “ability to decide how policies will be implemented,” continuing that it is “a key
component of bureaucratic power.”
Though C&D Waste management issues are addressed by all levels of government, they largely
exist in an advisory capacity with no details of how to enforce recommendations made by each agency.
Additionally, the 2003 Waste Management Manual published by DDC details the agency’s intent to
require all subcontractors to submit waste management plans. These would be collected and tabulated
to understand diversion rates agency-wide. In a personal email with a second DDC official in the office
responsible for oversight of the construction activities, she alluded to the problem of enforcing this rule:  
“All DDC structures projects are “required” to outline C&D waste plans; however, construction projects
are huge and complex affairs, and I’m not sure the C&D plan always happens (Personal Communication,
12/7/11).”  However, the agency is able to work in this capacity to track the monetized energy savings of
LEED projects since 2001. Additionally, though NYCT levies a penalty fee for contractors who do not meet
their diversion requirements, a Principal Engineer interviewed admitted that these penalty fees are “a
drop in the bucket” for the construction industry that whose revenue streams often reach the billions.
This highlights how enforcement and credible commitment problems erode recycling efforts by
both agencies. Though a plethora of state-issued reports and policy documents exist on the topic, they do
little to inform the “street-level bureaucracies” such as the DDC and NYCT of how they are to actually implement, monitor and enforce the orders from higher levels of government (Lipsky, 1980: 3).  This problem
of enforcement can be understood in two ways, as either a Principal-Agent problem between the public
and private sector or as an issue of credible commitment by the state.  The premise of Principal-Agent
theory lies in issues of risk sharing, and arguably risk shirking.  According to Eisenhart (2007), agency
problems occur when “cooperating parties have different goals and division of labor in which one party
(the principal) delegates work to another (the agent), who performs that work (58).”  Agency problems often arise when this said work is under contractual obligation.  In the case of the DDC, the state agency delineates the work of the construction sector to the realm of the private, effectively shifting the numerous
monetary risks involved with construction work from the state to the private sector.  This is done through
contractual commitments.  Stiglitz reminds us that “government is the primary enforcer of contracts.  It
uses its monopoly on the legal use of force to create the possibility of private commitment.  There is no
one, however, whose job it is to guard the guardian (1998: 10).”  Additionally, Eisenhart speaks directly
to enforcement issues in her belief that agency problem arise when the desires or goals of the principal
and agent conflict and it is difficult or expensive for the principal to verify what the agent is actually
doing (59). This point is related to Stiglitz’s conclusion that “the government cannot make commitments
because it always has the possibility of changing its mind, and earlier ‘agreements’ cannot be enforced
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(1998: 10).”  This inability of government to make commitments on C&D waste management issues causes
“high costs for creating next-best credibility-enhancing mechanisms within the government,” such as
expensive and lengthy Master Plans with no mention of implementation measures (10). Douglass North
(n/d) asserts that credible commitments are an essential requirement to “permit the increasingly complex
contracting essential to creating and realizing the potential of more productive technologies (17),” such as
those necessary for increased recycling of C&D waste. Importantly, Stiglitz notes that empirical evidence,
at least beyond an anecdote or two, and theoretical analysis should have been able to shed light on the
merit of alternative policies (1998:5).” This speaks to how the personal anecdotes of the city agents quoted
in this paper have the power to contest the official documents of the state and change the status quo.
Barenklau (2005:4) identifies these issues as due to a “lack of empirical research that incorporates social
interactions into modern decision-theoretic behavioral models in order to measure the impacts of these
interactions on technology adoption.”
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CHAPTER 5

CONCLUSIONS & RECOMMENDATIONS
Key Findings
Before presenting the key findings are recommendations, it is worthwhile to revisit the original
goals of this thesis project. This research was inspired by Initiative 5 of PlaNYC 2030’s Solid Waste section,
specifically the intent of the Mayor’s Office of Long Term Planning and Sustainability to solve the problem of the nearly 0% recycling rate of clean gypsum wallboard scrap in NYC.  Drawing from this inspiration, this thesis project was designed with two goals in mind. First, to find the reasons for the poor drywall
recycling rate. Secondly, to recommend how the city can correct this problem with the development of
new policy.  
This research discovered that the environmental benefits of recycling gypsum scrap might not
outweigh the environmental and economic costs of doing so. Though gypsum is a natural resource, the
mining of the mineral is through a quarry process that does not pose great environmental threats to the
surrounding area. Moreover, the US is the leading producer of the mineral, which is found in abundance
throughout the world. Additionally, since gypsum scrap must be taken off the construction site by a separate truck trip and then travel many miles upstate to the one gypsum recycler in New York, the activity
results in high emissions costs. Moreover, the purity of recycled gypsum pales in comparison with synthetic gypsum, a by-product of emissions controls for coal-fired power plants, which will forever comprise
the value of recycled scrap. Though gypsum produces hydrogen sulfide in the transfer station and in the
landfill, this is just a nuisance condition and not a public health threat. The gas is produced at such low
levels that it simply makes these landfills smell like rotten eggs on rainy, humid and windy days.
Additionally, mandating the recycling of the material will pose economic burdens throughout
the supply chain. General contractors will have to pay for additional transportation and labor costs, while
transfer station operators will have to invest in new and expensive technologies. A regulatory solution
to the gypsum problem that satisfies all stakeholders would be difficult to find. Hamilton (2005) recognizes this as a common dilemma in policy development, noting that “the perceived flaws in regulation
emerge more from politics than from lack of foresight (252).”  Lee (1999) reinforces this notion, stating “the
most common cure for environmental problems is to recommend planning,” continuing, “while sorting
out a complex situation usually opens up opportunities for collaboration that were obscured by conflict,
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planning illuminates irreconcilable differences too (12).”  Moreover, it is difficult for recycling to be made
cost-effective without encouraging the growth of end markets within the NYC metropolitan region.  
While this would be a worthy effort it is perhaps not the best use of government funds given that the use
of virgin gypsum presents less of an environmental threat than many other building materials.
Moreover, barriers to gypsum recycling exist at all points of the supply chain, NYC agencies have
the ability to directly influence only a few of these issues. This is due to both the nature of the problem
and the environmental and political constraints in NYC. One method for  government intervention on
recycled drywall markets  is by banning gypsum scrap from C&D landfills. Analyzing the applicability of
this precedent for NYC nicely illustrates the complexity of policy creation in the city’s unique context.
The state of Massachusetts banned drywall from their C&D landfills in 2009.   This regulation
was successful in part due to the fact that state regulations require C&D waste to pass through materials
processing facilities. The sorting methods of  these facilities allow drywall to remain intact and be sent
to a gypsum recycler, meaning that contractors were still able to use the Mixed C&D method and remain
in compliance with the new legislation.  Similar legislation in NYC would force general contractors to
change their behavior rather than waste handlers.  This could be perceived by these stakeholders as presenting them with an unnecessary financial burden.  To circumvent this problem, DSNY and DCP could
establish new gypsum recycling facilities within NYC.  This would lower the cost of source-separation to
general contractors by reducing associated transportation costs. However, this is not a viable option because the lack of developable area in the city limits the potential for new industrial land uses. Secondly,
state law requires that all C&D material first pass through a transfer station which renders the material
unrecoverable.  Finally, since there are no C&D landfills in NYC, the city lacks the ability to ban drywall
from the landfill in the first place.
Though city officials could work with state agencies to institute a drywall ban from upstate
landfills or change the legal definition of the material, many city officials interviewed cited this as a
“worthless” effort due to the political tension between city and state agencies, or the  “upstate/downstate
divide.”  While it is important to acknowledge the existence of these political tensions, it is  unproductive
to assume they restrict any consensus. Additionally, NYCT, DEC and ESD are three state agencies  actively
working on the issue, indicating that collaboration on this issue more feasible than others.
Exhibit 32 locates these problems and recommendations presented in this chapter at their particular points on the gypsum supply chain. This visually describes how the two interact with each other
and exist within a system rather than as isolated issues. Terri Matthews, a Senior Policy Advisor at DDC,
reiterated this idea, stating: “without analysis of the entire system of which a governmental actor is a
part, there is no way to express issues and solve them systematically.”
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BARRIERS
1

Natural gypsum is abundant and cheap to extract

2

Gypsum cannot be recycled unless it is source-separated from other waste materials on the construction site

3

It is cheaper and more convienent for contractors to dispose of drywall as Mixed C&D rather than sort it on site

4

Given the fragmentation of the construction industry, it is sometimes difficult to coordinate all contractors in the pre-planning necessary to recycle gypsum

5

Gypsum is not recoverable if it passes through the transfer station

6

There is only one gypsum recycler in New York State. This requires the material be transported long distances to be recycled

7

The transfer station and the landfill environment causes gypsum to emit a hydrogen sulfide gas, the odor of which creates a public nuisance condition

8

Cement plants are the only industry of three primary end-markets for recycled gypsum that accept recycled “dirty scrap”

9

It is cheaper for drywall manufactures to use synthetic gypsum in the production of “recycled content” drywall that satisfies LEED requirements

10

As the private sector handles all commercial waste, it is difficult for DSNY to mandate that gypsum scrap be recycled

11

More data is needed to understand the cost mechanics of recycling gypsum

PROPOSED SOLUTIONS
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1

Implement Urban Greenʼs recommendation that source separation of gypsum be included in the NYC Building Code

2

Influence New York State to ban drywall or tax upstate landfills

3

Expand the use of mobile shredders in NYC

4

Require that all city buildings be designed to fit standard drywall dimensions

5

Encourage drywall producers to manufacture according to building designs

6

Refine data collection practices of city agencies on C&D waste

7

Re-examine if gypsum recycling should be included in PlaNYC

RECYCLING

SOURCE REDUCTION

MANAGEMENT

Exhibit 32: The gypsum supply chain in NYC, identifying barriers to gypsum recycling and potential
government interventions.

Recommendations: How can NYC incentivize drywall recycling?
While this project initially aimed to answer the question “how can NYC incentivize gypsum
recycling,” over the course of the research the question became “should NYC incentivize gypsum recycling?” Geiser (2001) points out that “while recycling surely provides both social and economic benefits,
increasing the current recovery rates will require overcoming significant structural barriers; developing
new institutional infrastructures; and redesigning products, processes and materials. Indeed, it is a daunting task to restructure large sectors of the materials economy that are primarily linear and open and
convert them into contained economy systems based on closed-loop recycling (216).”  He continues to say
that while recycling does present a host of benefits, an even better way to achieve these same benefits is
to use fewer materials in the first place (236).” Geiser evokes a quote by Michael McDonough to reiterate
the point: “we should recycle, but it is not the first thing we should do. It is the last. Redesign first, then
reduce, and finally recycle, if there is no other alternative (215).”
As this shift in thought came late in the research, the following recommendations for NYC agencies include both recycling and source-reduction methods.  It is important to note, however, that NYC
agencies have little capacity for the source reduction of drywall waste. Nevertheless, the recommendations offer management, recycling and source-reduction methods for decreasing the amount of drywall
waste produced in NYC.  

Recycling
Implement Urban Green’s recommendation that source separation be
included in the NYC Building Code.
The Green Codes Task Force report coordinated government, industry and civil society stakeholders in extensive research on feasible options for greening NYC’s built environment.  The group’s work
on gypsum recycling approached the subject from economic, environmental and political angles and
concluded that “requiring site sorting of {gypsum} will likely push diversion rates to their highest practical point (Urban Green, 2010: RC 1, 3).”  It is unclear, however, why this issue was included in PlaNYC
rather than directly going through the City Council. Nevertheless, this recommendation is the best way
for NYC to require drywall recycling due to the lack of direct control of the C&D waste stream. The issuance of building permits is one regulatory pathway that falls exclusively under the city’s purview.
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2

Influence New York State to ban drywall from upstate landfills or institute a
landfill tax
Many transfer station operators dispose of residual Mixed C&D in upstate landfills. As such,

this move would provide an impetus for transfer stations to invest in technology to separate gypsum
from loads heading to the landfill.  
Instead of a direct materials ban, the state could impose a per ton tax for all Mixed C&D loads taken to the
landfill.  This precedent comes from the UK and many European states. These taxes double the tipping
costs of C&D landfills, so if it cost a contractor $90/ton to dispose of Mixed C&D in a landfill, the tax would
push these costs up to $180/ton.  In the words of Patrick Manning, the CEO of Gypsum Recycling America,
this regulation catalyzed “95% of European contractors to become recyclers over night since they could
no longer afford to landfill their wastes.”
Before enacting a ban or tax, it is important to note that this regulation affects transfer station operators rather than general contractors.  Operators could bypass the extra costs imposed by this legislation
in three different ways. First, they could utilize out of state C&D landfills.  This became common practice
or both putrescible and non-putrescible transfer station operators in NYC after the 2001 closure of Fresh
Kills. This decision would come from weighing the cost of technological investment required to separate
gypsum versus the transportation costs to other landfills in the region. Secondly, they could push the
burden onto general contractors by banning drywall scrap from Mixed C&D loads. This move would push
the financial burden of gypsum recycling onto general contractors. However, it would increase diversion
rates as general contractors cannot send their waste to out-of-state transfer stations to bypass the regulation.

3

Expand the use of mobile shredders in NYC
        Mobile gypsum shredders, like those used by Gypsum Recycling America could substantially

increase diversion rates without dramatically raising costs to contractors. The technology occupies less
space than standard gypsum shredders, which is ideal for the space constraints in NYC.  Additionally,
operators could move the shredders to areas with high construction activity to reduce the transportation
costs to contractors. NYC could promote the use of this technology by awarding priority for such business
applying for grant programs and/or tax subsidies through the New York City Economic Development
Corporation.
To conform to space constraints, these mobile units could be sited in the city-operated Marine
Transfer Stations. The 2006 Solid Waste Management Plan indicated DSNY’s intent to use the Marine
Transfer Stations to handle some C&D waste after reducing the processing capacity of a handful of private transfer stations. As the Marine Transfer Stations provide the space required for the mobile units to
operate, the city could rent out space to operators the shredders. This solution would provide additional
revenue for DSNY while also correcting the gypsum problem.  
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Source Reduction
4

Require that all city buildings be designed to fit standard drywall dimensions
This strategy reduces the amount of drywall waste generated rather than diversion rates.

While this does not influence the inherent barriers to gypsum recycling in NYC’s waste management
system, this recommendation does work toward the goal of keeping gypsum waste out of the landfill. Additionally, the 2003 Waste Management Manual by DDC recommends that buildings be designed to “material sizes as much as practical, to avoid cut-off waste in plywood, gypsum board, etc (Gruzman Samton &
City Green, 16).  Local Law 86 could be updated with this requirement to achieve this goal. One drawback
of this legislation is that it would reduce the creative capacity of the architect, which would produce
negative repercussions for the aesthetic of the city. Considering this drawback, it is not recommended
that the Building Code be revised to require that all structures are designed to fit drywall dimensions.

5

Encourage drywall producers to manufacture according to building designs
      DDC could work with drywall producers to custom order drywall sheets according to the

building dimensions for each project.  Given the large scale of many DDC projects, custom-cutting these
orders would be economically feasible for drywall manufacturers.  This supply-side strategy could be
repeated throughout other city and state agencies, such as the Dormitory Authority of the State of New
York (DASNY) and NYCT. This could also encourage the private sector to demand the same service from
producers. Currently, even if buildings are designed according standard drywall sizes, each sheet must be
cut to accommodate doors, windows, electrical outlets and other building amenities. Given that drywall
manufacturers recycle nearly 100% of pre-consumer waste, it would be beneficial to keep these scraps on
the production floor rather than on the construction site.  
Importantly, implementing this strategy would require significant negotiation with drywall
producers. Casts are used by manufacturers to shape drywall sheets in specific sizes. As such, producers
would have to invest in the production of new casts to meet this demand.  If government agencies were
willing to subsidize these costs for producers, this strategy could be very effective in reducing the amount
of drywall waste on construction sites. Since there are no drywall producers in NYC, however, this recommendation might be best implemented on the state level.
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Management
6

Refine data collection practices of city agencies on C&D waste
Lack of knowledge on the amount of generated and recycled drywall waste hinders the ability

of industry stakeholders to analyze the costs and benefits of the activity.  Usually, a lack of information
results in resistance to change behavior or adopt a new technology. This is especially the case for drywall
recycling, general contractors and transfer station operators interviewed perceived the activity to present
a significant financial burden.
While large corporations like Waste Management have data on the level on individual material
flows, this is proprietary information and not publicly available.  NYCT already collects this information on an agency-wide scale. DDC stated their intent to do so, yet they currently lack the institutional
capacity to implement this procedure. This is in part due to the fact that many of the waste management
plans and follow-up documents submitted by contractors are paper copies. Filing this information in an
‘analog’ rather than digital manner hinders it’s accessibility. Thus, while it seems like a small detail, the
DDC should require that all diversion rates be recorded digitally. As LEED reporting requires materialspecific diversion rates and most DDC projects achieve LEED standards, this initiative could easily be met
by streamlining LEED documentation with intra-agency record keeping.  
Additionally, DSNY quarterly transfer station reports record total tonnages diverted and sent
to landfill by all C&D transfer stations in the city.  DSNY could require these reports to be broken out by
material type to get a better picture of gypsum tonnage flows. Similar to the DDC case, transfer station
operators already record this information for LEED reporting standards.

7

Re-examine if gypsum recycling should be included in PlaNYC
The last recommendation is perhaps the most important. Matthews warns that government

intervention on issues like the gypsum problem can either take the form of management redesigns or
enactment of new legislation.  She warns that “both management tools and legislation function like
hammers in the hand of someone who sees everything as a nail.  The default approaches are particularly
problematic for the built environment: one cannot fix the problem because of its limited nature and the
other can make matters within the system worse.“
Indeed, there are several factors of the gypsum problem that cannot be corrected by government
action.  For example, while requiring that gypsum be source-separated in the building code would no
doubt increase the material’s diversion rate, it would also generate many new truck trips. It is clear that
for a material as seemingly benign as gypsum, the current political culture does not permit/require a full
and honest analysis of what happens when we enact laws affecting the built environment. Addition-
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ally, legislating the use of recycled content drywall may not impact the gypsum recycling rates due to the
many benefits synthetic gypsum has over recycled scrap for manufacturers. Moreover, stringent purity
standards essentially stipulate that clean scrap is the only viable candidate for recycling. This means that
despite the H2S problem posed by landfilling drywall, a certain percentage of the material will always
enter this environment.  This means that the processing capacity for sending scrap to landfill cannot be
legislated away.  
This research elicited a host of these trade-off issues. It also reveled that gypsum is one of the most
abundant minerals on the planet. Surface mining produces no severe environmental threats, save for the
extraction of a natural resource.  These insights beg the question: should correcting the gypsum problem
be a priority for NYC agencies?  One DSNY official opined that the Mayor’s Office of Long Term Planning
and Sustainability often “states priorities without any understanding of what is necessary to achieve
these goals.”  No doubt the inclusion of Initiative 5 into PlaNYC 2030 was done with the best intentions.
The ultimate goal of the Plan is, after all, to build a “Greener, Greater New York.” Extensive research on
this single aspect of the plan, however, revealed that this effort is perhaps not necessary to achieve this
goal.
In the words of David Harvey, “political struggles and arguments may, under the planner’s influence, be reduced to technical arguments for which a ‘rational’ solution can easily be found (1985: 177).”
Harvey’s notion is rather poignant for this research. Save for the production of H2S in the landfill and
transfer station, the issue of poor gypsum recycling rates have no strong ‘technical’ argument providing
an impetus for city agencies to correct the problem with legislation. In other words, the issue does not
present a crisis situation which necessitates a government response.  The issue does, however, have many
political arguments preventing the necessary coordination to correct the problem.  These conditions make
finding a rational regulatory solution to the gypsum problem difficult. This is not to say that gypsum
recycling efforts should be abandoned, rather that government intervention will not provide the optimal
solution to the problem.
As such, this research has implications for planning beyond the scope of the gypsum problem.
Rittel & Webber (1973) argue that since the inception of the discipline, planners have operated with idealized models that obscure how policy development actually occurs. While there have been many iterations of these models, none have adequately addressed the complexity and inherently political nature of
the process of implementing plans into tangible policy measures.   According to the authors, “the problems of governmental planning- and especially those of social or policy planning- are ill defined,” continuing, “the information needed to understand the problem depends upon one’s idea for solving it (161).”  
While recycling is always seen as a positive thing for government agencies to promote, gypsum is not
a material that warrants the extensive government efforts to overcome the many barriers that hinder
its recycling. The place for planning in this scenario is to weigh the case of gypsum against the many
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other problems vying for government funds and brainpower. Rittel & Webber continue, “we have come
to think about the planning task in very different ways in recent years. We have been learning to ask
whether what we are doing is the right thing to do. That is to say, we have been learning to ask question
about the outputs of actions and to pose problem statements in valuative frameworks.”  Despite the fact
that these examinations do take a whole-systems approach as advocated by Schnaiberg and Geiser, Rittel
& Webber argue, paradoxically, that “it has become less apparent where problem centers lie, and less apparent where and how we should intervene even if we do happen to know what aims we seek (159).”
Building from these observations, the primary conclusion of this research is that gypsum recycling
should not be included in PlaNYC. If any effort is taken at all, it should be source reduction rather than
recycling.  Additionally, these findings show that the environmental and economic trade-offs necessary
for recycling gypsum outweigh the need for conserving the material. A secondary conclusion is that
planners should pay renewed attention on goal setting. If the goal of gypsum recycling should not have
been included in PlaNYC, then perhaps there are other goals set forth in the Plan that are misdirected.
According to Rittel & Webber, “goal-finding is turning out to be an extraordinary obstinate task. Because
goal-finding is one of the central functions of planning, we shall shortly want to ask why that must be so
(157).”  

64

BIBLIOGRAPHY
Abarr, J. (1999). “Sea of Sand.” Albuquerque Journal.  Accessed 28 November 2011: http://www.abqjournal.
com/venue/travel/tourism/heritage_whitesands.htm
Albrechts, L. (2003). “Planning and Power: Towards an Emancipatory Planning Approach.” Environment
and Planning: Government and Policy (21) pp. 905-924.
Athena Institute. (1997). Life Cycle Analysis of Gypsum Board and Associated Finishing Products. Ottawa, Canada. Accessed 3 February 2012: http://www.athenasmi.ca/tools/impactEstimator/companionReports/Gypsum_Wallboard.pdf
Baerenklau, K. (2005). Toward an Understanding of Technology Adoption: Risk, Learning, and Neighborhood Effects. Land Economics(81)1. 1-19.
Britz, D., Hamaoka, Y. & Mazonson, J. (2010). Recology: Vaue in Recycling Materials. Cambridge, MA: MIT
Sloan. Accessed 10 February 2012: http://actionlearning.mit.edu/files/slab_files/Projects/2010/report,%20
recology.pdf
BIC. (2012). “Trade Waste.” City of New York: Business Integrity Comission. Acessessed 15 February 2012:
http://www.nyc.gov/html/bic/html/trade_waste/trade_waste.shtml
BLS. (2012). “Drywall and Ceiling Tile Installers, and Tapers.” In Occupational Outlook Handbook,  Washington D.C.: Bureau of Labor Statistics. Accessed 1 March 2012: http://www.bls.gov/ooh/Construction-andExtraction/Drywall-and-ceiling-tile-installers-and-tapers.htm
BLS. (2012). “Structural Iron and Steel Workers.” In Occupational Outlook Handbook,  Washington D.C.:
Bureau of Labor Statistics. Accessed 1 March 2012: http://www.bls.gov/ooh/Construction-and-Extraction/
Structural-iron-and-steel-workers.htm
City of New York. (2011). PlaNYC 2030: Update April 2011. Accessed 1 October 2011: http://nytelecom.
vo.llnwd.net/o15/agencies/planyc2030/pdf/planyc_2011_planyc_full_report.pdf
City of New York. (2005). Local Law 86. Accessed 7 January 2012: http://www.nyc.gov/html/dob/downloads/pdf/ll_86of2005.pdf
DSNY (2006). Solid Waste Management Master Plan. City of New York. Accessed 10/11/11: http://www.
nyc.gov/html/dsny/html/swmp/swmp-4oct.shtml
Eisenhardt, K. (1989). “Agency Theory: An Assessment and Review.” The Academy of Management Review (14)1: 57-74.
EPA. (2002). Waste Transfer Stations: A Manual for Decision Making. Washington, D.C.: U.S. Environmental Protection Agency. Accessed 2 March 2012: http://www.epa.gov/osw/nonhaz/municipal/pubs/
r02002.pdf
Franklin Associates. (1998). “Characterization of Building-Related Construction and Demolition Debris in
the United States.” Environmental Protection Agency: Municipal and Industrial Solid Waste Division.
Prairie Village, KS.
Flahiff, G. (2008). “EcoRock: Sustainable Drywall Will Rock Your World.” Inhabitat. Accessed 2/1/12: http://
inhabitat.com/ecorock-drywall-by-serious-materials/

65

Gardner, M. (2005). “All Things Gypsum: A Brief History of Gypsum Board in North America.” Walls & Ceilings. Accessed 2/1/12: http://www.wconline.com/Articles/Column/090578779d768010VgnVCM100000f93
2a8c0
Geiser, K. (2001). Materials Matter. Cambridge, MA: MIT Press. Pp. 216 – 236
Gruzen Samton & City Green Inc. (2003). “Construction and Demolition Waste Manual.” New York City
Department of Design and Construction. Retrieved 10/1/2011: http://www.nyc.gov/html/ddc/downloads/pdf/waste.pdf
Harvey, D. (1985). “Planning on the Ideology of Planning.” In Urbanization of Capital.: Studies in the
History and Theory of Capitalist Urbanization. Baltimore, MD: Johns Hopkins Press. pp. 165-184.
Harvey, D.  (1997).  “Contested Cities: Social Processes & Spatial Form.” In Jewson, N.& MacGregor, S. (eds.)
Transforming Cities. (London: Routledge): pp. 17-25.
Hamilton, J. (2005). “Lessons from and for Regulatory Implementation” in Regulation through Revelation: The Origin, Politics, and Impacts of the Toxics Release Inventory Program. New York, N.Y.: Cambridge University Press.
Henningson, Durham & Richardson (HDR). (2004). Commercial Waste Management Study: Volume II.
New York: New York City Department of Sanitation.
Latour, B. (2005). Reassembling the Social: An Introduction to Actor Network Theory. London: Oxford
University Press.
Lee, K. (1999). “Apprising Adaptive Management.”  Conservation Ecology 3(2): pp. 1- 14
Levitt, B. & March, J. (1995). “Chester I. Barnard and the Intelligence of Learning.” In Williamson, O. (Ed.).
Organization Theory: From Chester Barnard to the Present and Beyond. New York: Oxford University
Press.
Lipsky, M. (1980). Street-Level Bureaucracy: Dilemmas of the Individual in Public Services. Washington,
DC: Russell Sage Foundation.
Master, R. (2010). “Selecting and Specifying Sustainable Walls, Ceilings and Substrates.” Chicago, Il: US
Gypsum. Accessed 12 February 2012: http://www.usg.com/documents/courses/02MaySustainableDesign.
pdf
Matthews, T. (n/d).
Mau, B. (2004). Massive Change. New York: Phaidon Press.
MTA. (2011). Greening Mass Transit & Metro Regions: The Final Report of the Blue Ribbon Commission on
Sustainability and the MTA. State of New York: Metropolitan Transit Authority. Accessed 10 March 2012:
http://www.mta.info/sustainability/pdf/SustRptFinal.pdf
NADC. (2004). “Demolition Industry Promotes C&D Recycling.” National Association of Demolition Contractors: Reports. Philadelphia: PA. Accessed 3 November 2011: http://www.demolitionassociation.com/
Portals/0/pdfs/C-D_Recycling.pdf
New York Times. (2011). “Reader Comments: The Complicated Business of Throwing out Trash.” The New
York Times: Metropolitan Section: pg. 9.

66

NEWMOA: Northeast Waste Management Officials Association. (2009). “Construction & Demolition Waste
Management in the Northeast in 2006.” Boston, MA. Accessed 17 November 2011: http://www.newmoa.
org/solidwaste/CDReport2006DataFinalJune302009.pdf
North, D. (n/d). “Institutions and Credible Commitment.” Available at SSRN: http://dlc.dlib.indiana.edu/
dlc/bitstream/handle/10535/3711/9412002.pdf
O’Connell, K. (2005). “Passing the Smell Test.” Waste 360. Accessed 3 March 2012: http://waste360.com/
mag/waste_passing_smell_test
Pichtel, J. (2005). “Chapter 21: Construction and Demolition Debris.” In Waste Management Practices:
Municipal, Hazardous and Industrial. Boca Raton, FL: Taylor and Francis.
Rittel, H. & Webber, M. (1973). “Dilemmas in a General Theory of Planning.” Policy Sciences 4:
pp. 155-169.
Rubin, E., Hounshell, D., Yeh, S & Taylor, M. (2004). The Effect of Government Actions on Environmental
Technology Innovation: Applications to the Integrated Assessment of Carbon Sequestration Technologies. Washington, D.C.: U.S. Department of Energy.
Sandler, K. (2003). “Analyzing What’s Recyclable in C&D Debris.” BioCycle 44(11): 51-52.
Schnaiberg, Allan. 1980. The Environment: From Surplus to Scarcity. New York: Oxford University Press.
State of New York. Executive Order 4 (2008): Agent Sustainability Program. Accessed 11 November 2011:
http://www.dec.ny.gov/energy/71389.html
Stiglitz, J. (1998). “The Private Uses of Public Interests: Incentives and Institutions.” The Journal of Economic Perspectives (12)2: p. 3-22.
Turner/STV Construction. (2011). Construction Waste Management Plan for New York City Police Academy. New York, NY: Department of Design and Construction.
Urban Green Council. (2010). “Green Codes Task Force Report.” U.S. Green Building Council: New York,
NY. Accessed 1/9/12: http://www.urbangreencouncil.org/FullProposal
USGBC (2009). LEED 2009 Rating System: New Construction. Washington, D.C.: U.S. Green Building Council. Accessed 10 October 2011: https://www.usgbc.org/ShowFile.aspx?DocumentID=8876
USGS (2011). “Gypsum Fact Sheet.” Washington, D.C. Retrieved 12 January 2012: http://minerals.usgs.gov/
minerals/pubs/commodity/gypsum/
Viola, R. (2008). “Construction and Demolition Waste in New York City: Overcoming the Barriers to Increased Recycling.” Master’s Thesis: Columbia University Graduate School of Architecture, Planning and
Preservation. New York, NY.
Vrijhoef, R. & Koskela, L. (2000). “The four roles of supply chain management in construction.” European
Journal of Purchasing & Supply Management. (6). 169-178.

67

APPENDIX A: INTERVIEW SCHEDULE
        (4 November 2011 & 23 January 2012)
BR Fries Construction (General Contracting Company)
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New York City Department of Design & Construction
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New York City Transit Authority
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Group PMX (Construction Management)
Owner
(13 December 2011)
NYC Department of Design & Construction
Director of Sustainability
(7 December 2011)
NYC Department of Sanitation
Director of Special Projects: Bureau of Long Term Export
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Mayors Office of Long Term Planning & Sustainability
Urban Fellow
(12 January 2012)
Columbia Urban Planning Masters ‘08
Author: Construction and Demolition Waste in New York City: Overcoming the Barriers to Increased
Recycling
(17 January 2012)
Empire State Development Corporation
Economic Development Specialist
(18 January 2012)
NYC Department of City Planning
City Planner
(25 January 2012)
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General Manager
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CEO
(30 January 2012)
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APPENDIX B: SAMPLE WASTE MANAGEMENT PLAN (DDC)
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DDC – SAMPLE C&D WASTE MANAGEMENT PLAN
J u ne 2003

SAMPLE WASTE MANAGEMENT PLAN

A sample C&D Waste Management Plan appears on the following pages. It indicates the topics to be
covered and the type of information that would be appropriate. Dummy information has been included to
illustrate the Plan.
SAMPLE WASTE MANAGEMENT PLAN
This is a Sample Waste Management Plan. You may use this as a guide in developing your own.

Contractor: Very Best Construction Company
Project:
Renovation/Addition to Big Building, Queens, N.Y.
Designated Recycling Coordinator:
Joe Doe

Prepared May 1, 2003 / Revised July 3, 2003

Waste Management Goals
· This project will recycle, reuse or salvage at least 75%, by weight, of the waste generated on site.
Waste Prevention Measures
· Five large rooms on the 1st Floor, near the service elevator, have been designated for storage of delivered
material and equipment until it is needed. These rooms are dry and lockable. Each Prime Contractor has been
assigned one of these rooms.
· Reusable metal forms will be used for the concrete structural elements.
· Each major vendor will be sent a letter requesting their cooperation in planning for minimal or take-back
packaging, and just-in-time delivery. The Recycling Coordinator will provide a draft letter to each Prime
Contractor for their use.
· A mock-up of the ceiling, soffit, ductwork and lighting shown on detail xyz will be built for coordination and
review before proceeding with this work.
Reuse
·
·
·

and Salvage Items (Included on the chart below)
The paneled doors from the existing offices will be reused per the documents.
Excavation rock will be crushed and used as fill on site.
Shelving removed from the library will be donated to Dick and Jane School

Communication Plan
· Waste prevention and recycling activities will be discussed at each job meeting.
· The recycling coordinator will give each contractor and subcontractor a copy of the Waste Management Plan,
provide instruction in appropriate separation and handling procedures and show them the recycling areas.
· Prime contractors will be expected to make sure that their workers comply with the Waste Management Plan.
· All recycling containers will be labeled in English and Spanish, with acceptable / unacceptable materials posted.
Each sign will have a representative picture of the materials to be recycled.
· If methods or container locations change during the course of the project, the Recycling Coordinator will notify
each contractor and subcontractor in writing.
Contamination Prevention Measures
· Small roll-off containers convenient to work areas will be used; Very Best Contracting will periodically
consolidate the contents in the appropriate dumpsters. Garbage containers for non-recyclable materials will be
located adjacent to recycling containers.

Sample Waste Management Plan
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If any containers are near the driveway, they will be securely covered when not supervised.
An eating area has been designated on site, and workers will not be permitted to eat elsewhere in the building.

Documentation to be Provided
 Recycling Reports; Weight tickets and receipts from companies listed below.
 Letter from Waste Corp., certifying the overall percentage of mixed C&D waste that they recycle.

EXPECTED PROJECT WASTE, DISPOSAL/RECYCLING/REUSE AND HANDLING

Demolition Phase
Material

Percentage of material to be Recycled, Salvaged or Reused

Quantity

%

Recycle/Salvage/Processing
Company

On-Site Handling Procedure

Concrete

Recycle: XYZ Company

Deposit in concrete bin. Rebar OK

Ceiling tile

Recycle: Armstrong
Industries

Collect on pallets, each floor

Steel/Metals

Recycle: NY Metals

Deposit in metals container

Paneled Wood Doors

Reuse per documents

Library Shelving

Salvage: Donate to Dick and
Jane School

Collect in room A; Protect until
reused
Remove in sections and store in room
B for School pick-up

Sort/Disposal: Waste Corp.

Deposit in general dumpster

Landfill

Deposit in container X

Mixed C&D waste

8 tons recycled
12 tons landfill

Garbage/Other waste

40%
0

Construction Phase

Material

Quantity

%

Recycle/Salvage/Processing
Company

On-Site Handling Procedure

Excavated Rock

Reuse on site as fill

Collect for crushing by Inert Inc.

Cardboard packaging

Recycle: Tri-State Paper

Collect on each floor for bundling

Steel/Metals

Recycle: NY Metals

Deposit in metals container

Sort/Disposal: Waste Corp.

Deposit in general dumpster

Landfill

Deposit in container X

Mixed C&D waste

4 tons recycled
6 tons landfill

Garbage/Other waste

40%
0

Summary – Expected C & D Waste and Diversion Rate
Total C & D Waste

x Tons

Total waste expected to be generated in demo and construction

Total Recycled +

y Tons

Materials to be diverted from landfills, by salvage, reuse and recycling

Diversion Rate

y/x

Percentage of project’s waste expected to be diverted from landfills

%

This Plan has been prepared with the knowledge and cooperation of the demolition subcontractor, DDD Demo, and the
other Prime Contractors on the project: EEE Electrical Contracting; MMM Mechanical; and PPP Plumbing Ltd.

Signed:
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_________________, Very Best Construction Company July 1, 2003
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