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Feasibility Study of an Eco-Industrial Park in Durham,
North Carolina—Executive Summary
Introduction and background
The City of Durham is currently in the process of redesigning its waste transfer station at the
county landfill to accommodate larger volumes of garbage for more effective transshipment, at
a time when the Orange County landfill is closing and sending their waste to Durham for
handling. Much of the project described in this report addresses the antiquated notion of “out
of sight, out of mind” with regard to waste disposal, which ultimately is unsustainable,
irresponsible, and more costly than alternative methods of handling the waste. Currently, an
estimated 130,000 tons of waste are shipped over 100 miles to a remote landfill on fuel-hungry
transfer trucks, some of which get roughly 5 miles per gallon. An estimate of up to 70 percent
of the current waste stream may be possible to divert to local reuse and recycling programs.
Several reuse and recycling firms have expressed interest in building a Materials Recovery
Facility (MRF) in the area. Such a facility would create long-term jobs, optimize resources
otherwise disposed of, and help to revitalize the city’s economy and overall well-being.
This project strives to assess the feasibility of current resource recovery methods within
the City of Durham Waste Transfer Station, and propose changes to increase overall efficiency.
Over the 13-week duration of this project, a capstone team extensively studied the existing
waste stream and sought to determine the most suitable facility to capitalize on unclaimed
resources, and considered such a facility within the context of the city’s economy. We directed
additional research and discussion at exploring a range of social, economic, and environmental
concerns, then offer recommendations regarding the feasibility of a proposed facility to
promote reuse and recycling.
Methods
 Researched background information (case studies of eco-industrial parks, reuse districts,
and current waste management policies in Durham)
 Conducted qualitative waste assessments
 Communicated and met with interested businesses
 Gauged business interest via a survey and contacted other potential businesses
 Designed site recommendations for new layout at Durham Waste Transfer Station to
encourage reuse and recycling
Findings
Waste Audit
After conducting three visual assessments at the Durham Waste Transfer Station both at the
residential drop-off area and at the municipal transfer area, we concluded that, under the right
conditions, perhaps up to 70 percent of the waste stream could be diverted via reuse or
recycling. We found that the largest portions of the waste stream that could be diverted consist
of construction waste, mattresses, industrial waste, electronic waste, and household goods.
Each of these categories of waste has great economic potential, especially for organizations
within the reuse industry.
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Businesses
Four organizations within the reuse industry openly expressed interest in joining a reuse
network centered at the Durham Waste Transfer Station. These organizations include the Scrap
Exchange, Triangle E-cycle, ReUse Warehouse, and Mattress Go Round. These reuse companies
specialize in diverting waste such as industrial waste, electronic waste, construction waste, and
mattresses, respectively. Each of these organizations diverts materials from the landfill, which
lets the city avoid significant fuel costs while effectively using “waste” as a resource for social
and economic change. A business meeting with these businesses provided an opportunity to
discuss feasibility and assess interest in creating a reuse network.
To gauge the interest of other businesses to join this reuse network in Durham, we
created an interest survey. Although the team drafted this survey and sent it to a number of
potentially interested businesses suggested by the Reuse Alliance, we have received only three
responses to date. The Reuse Alliance agreed to help by distributing the online survey amongst
its members, totaling about 50 reuse businesses in North Carolina. Several other businesses,
such as Goodwill, Salvation Army, and other businesses that appeared to have interest in reuse,
sustainability, and the triple bottom line principle were contacted in the pursuit of finding more
interest in the reuse district at the Durham Waste Transfer Station. The hope for the survey is
that the Durham Reuse Network can utilize its initial work and continue to use it to collect data
on interest and partners in the long-term, building upon our results.
Physical Layout Recommendation
The current waste drop-off system at the Durham Waste Transfer Station has great potential
for increased efficiency and resource recovery. Since there are active plans to build a new
building for municipal waste transfer and trans-shipment, we propose that the current waste
transfer building be used for reuse purposes. A reuse depot could be staffed by employees from
the transfer station who would direct residents to sort their reusable and recyclable “waste”
into categories such as construction waste, electronic waste, mattresses, and other reusable
goods, which could be beneficial to organizations in the established reuse network. The sorted
materials could be collected by the appropriate reuse organization. After ensuring reusable
materials are diverted, residents could proceed from the reuse building to the standard
disposal and sorting area. Rerouting residents accessing the solid waste site would maximize
reuse and recycling while simultaneously benefiting the businesses within the reuse network.
Conclusion
After conducting three waste audits, gauging interest in participating in a reuse district in
Durham and creating a business survey, and designing site recommendations to maximize reuse
and recycling, we conclude that a reuse district in Durham is indeed feasible. There is great
potential to divert waste, and deeply interested businesses, with economic incentive to
improve the status quo and reduce inefficiencies though the implementation of our research,
which we hope will continue beyond this capstone team at both the policy and business levels.
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Introduction
Background
The City of Durham is currently in the process of redesigning its waste transfer station at the
county landfill to accommodate larger volumes of garbage for more effective transshipment.
Much of this project addresses the antiquated notion of “out of sight, out of mind” in regards to
waste disposal, which ultimately is unsustainable, irresponsible, and more costly than
alternative methods of handling the waste. Currently, 130,000 estimated tons of waste are
shipped 120 miles to a remote landfill via transfer trucks that receive a fuel economy of roughly
5 miles per gallon. We estimated that as much as 70 percent of the waste stream may be
available for potential diversion through local reuse and recycling programs. Several reuse and
recycling firms have expressed interest in building a Materials Recovery Facility (MRF) in the
area. Such a facility would create long-term jobs, optimize resources otherwise disposed of in a
landfill, and help to revitalize the city’s economy and overall well-being.
Project Overview
This project strives to assess the feasibility of current resource recovery methods within the
City of Durham Waste Transfer Station, and propose changes to increase overall efficiency.
Over the 13-week duration of this project, the capstone team extensively studied the existing
waste stream and sought to determine the most suitable facility to capitalize on unclaimed
resources, and considered such a facility within the context of the city’s economy. We directed
additional research and discussion at answering a range of social, economic, and environmental
concerns, then offer recommendations regarding the feasibility of a proposed facility to
promote reuse and recycling.

5

Case Studies
An eco-industrial park is an area where a group of businesses operate jointly to improve
efficiency and sustainability. In an ideal arrangement, the waste from one business becomes
the input for another. In other cases, businesses may be able to operate more sustainably
simply by operating near to each other. For example, if a carpet factory were located near the
factory that made the yarn, there would be lower transportation costs between the two
factories. As an additional “green” (environmental) consideration, many eco-industrial parks
encourage renewable energy and green infrastructure and buildings to help lessen the energy
inputs needed from fossil fuels.
In order to most efficiently establish an approach to the task of studying the feasibility
of an eco-industrial park in Durham, we compiled brief case studies of various other reuse
projects. Among the examples examined was an attempted eco-industrial park in Camden
County, North Carolina, which ultimately was not built—a process that may be instructive for
other organizations interested in the concept. Additional perspectives are offered from
examinations of sites from Rutgers University and New Orleans.
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Camden County Eco-Industrial Park
The main goal of the Camden County project, like that of other eco-industrial parks, was to
create space for businesses, offices, light manufacturing, warehousing, wholesaling flex space,
and/or research endeavors, with a focus on improving efficiency. These establishments would
have features to minimize water and energy use, reduce storm water runoff, and minimize or
recycle waste products. The park was conceptualized in 2008, but plans were never executed.
Camden County did not have the capital or infrastructure to start the park, and the initial
investigation of the feasibility of such a park called largely for grants and partnerships for
funding. The area itself had sufficient space for an eco-industrial park, but was deemed too
distant from the nearest metropolitan areas by potential investing corporations, especially as
most (roughly three-quarters) of Camden County’s population worked elsewhere in the county.
However, it was clear that companies did have interest in the park for the “green” public image
it could project. Six industries identified as interested in participating in the park’s reuse efforts:
aluminum products, basic health services, metalworking and fabricated metal products,
information services, business services, and non-residential building products.
The main reason for the failure of this eco-industrial park to go forward was location.
Camden County, although showing signs of commercial growth, simply lacked the infrastructure
and capital needed to host the large-scale project they had planned. More challenges facing the
potential park were its proximity to the Great Dismal Swamp and the responsibility for
ecosystem protections if the park wanted to maintain its label of sustainability. It would have to
have suitable infrastructure that accommodated proper storm water and wastewater
management, as well be accountability for the loss of open spaces and wildlife habitats on the
planned site. According to the UNC Institute for the Environment’s report on the unfulfilled
Camden County Eco-Industrial Park plans, it also seemed that too much emphasis was placed
on the “eco-friendly” image of the project rather than its actual economic feasibility, as the cost
was projected to be $55 million dollars just for the first of three phases.1
This case study was useful in demonstrating the importance of working within the
economic confines of the location of the eco-industrial park.

1

Camden County Green Industrial Park Feasibility Study. University of North Carolina at Chapel Hill.
http://www.efc.unc.edu/publications/2008/CamdenCountyGreenIndustrialPark.pdf (accessed April 12, 2013).
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Rutgers EcoComplex
The Rutgers EcoComplex, located in New Jersey and named for its partnership with the
neighboring Rutgers University, is an example of a thriving eco-industrial park. Their mission
statement claims that “The Rutgers EcoComplex is the nation's first research, technology
development, teaching and outreach center that is dedicated to enhancing the environment
and agriculture through education, outreach and ‘green’ business development.”2 The
statement goes on to say that their goal is to promote sustainability in New Jersey by making
use of the triple bottom line (also described as the 3Es of environment, economics, and equity).
One main reason for the success of this complex was its use of public-private
partnerships. The EcoComplex, part of Rutgers University, also has a successful program in
cooperating with “green” businesses such as Energy Catalysis, a research group which focuses
on innovation in alternative fuels.3 Indeed, its status as a research facility has also helped it
acquire significant funds for its projects, including a recent five-year grant for $50,000 a year
awarded by the New Jersey Clean Energy Resource Network.4
While the Rutgers EcoComplex operates at a larger scale than the one under
consideration in Durham, perhaps a partnership with Duke could offer benefits similar to the
project with Rutgers; this type of partnership could be pursued at a later date.

2

"Rutgers EcoComplex." Rutgers EcoComplex. Rutgers University. http://ecocomplex.rutgers.edu/
(accessed April 12, 2013).
3

"About Energy Catalysis." Energy Catalysis. http://energycatalysis.com/ (accessed April 12, 2013).

4

Rutgers EcoComplex: 2012 Annual Report. Rutgers University.
http://ecocomplex.rutgers.edu/AnnualReport2Dec12.pdf (accessed April 12, 2013).
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New Orleans ReUse District
The New Orleans Reuse District is a sub-project of the Rebuilding Together program in New
Orleans. Rebuilding Together’s goal is to improve housing damaged by Hurricane Katrina for the
underprivileged. In 2009, Rebuilding Together began collaboration with The Preservation
Resource Center, The Green Project, The Faubourg Marigny Green, Habitat for Humanity
ReStore, and St. Claude Avenue Main Street to establish the ReUse District.5 The ReUse District
states that it “aims to bring local reuse businesses and community organizations together in
order to increase the accessibility and awareness of reused materials throughout New
Orleans.”6 These organizations, mostly nonprofits, used very limited funds to create this district,
instead focusing on encouraging private interest by canvassing the surrounding neighborhoods
to garner support for this project. In fact, the area chosen for the ReUse District already
contained many reuse-friendly businesses like thrift stores and used bookshops, which was a
large reason for its selection. The ReUse District is more a collaboration of existing reusefriendly organizations than an official project with budgets and funds. As of March, 2010, the
district included the six founding members listed above, plus Faubourg Marigny Green,
Faubourg Marigny Art and Books (FAB), Wilson Bourg and Lumber, Jim O’Neil, Rick Fifield,
Trouser House, Sidearm Gallery, R.U.B.A.R.B., Thrift Center, Plan B, Beth’s Books, Rebuild
Source, Dr. Bob, Tete’s Tire Repair Shop, and Rusty Pelican Art Studios, all of which specialize in
reusing and recycling material goods.
The main reason for the success of this project is its approach to forming a reuse
district. Grassroots reuse enthusiasts encouraged businesses and citizens to participate through
volunteering, which meant that very little money was needed to start up the project. In
addition, the organizations that founded the ReUse District worked within an existing
framework known to be conducive to reuse businesses.

5

Kandance Power Graves. "The ReUse District." Gambit. http://www.bestofneworleans.com/gambit/thereuse-district/Content?oid=1342229 (accessed April 12, 2013).
6

Marissa Allweiss. "The ReUse District." Rebuilding Together New Orleans, http://www.rtno.org/newspress/entry/reuse-district/ (accessed April 12, 2013).
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Data
Waste Audit
Three qualitative audits (visual assessments) of the Durham Transfer Station waste stream were
performed between late February and early March, to inform the overall decision-making for
the remainder of the project. Of those three, two audits were of the residential drop-off area
and the other was at the municipal transfer area. Each audit was performed over a 3-to-4 hour
span, depending on level of activity at the site throughout the day. We determined that there
was likely a higher degree of variability among the residential area, and thus we spent more
time in that area, measuring waste flow to obtain a base sample for both a typical business day
and during a weekend. Samples gathered at the municipal area were deemed more
representative samples of its waste stream at large, and thus one audit at that level was
considered sufficient for our purposes. Our results indicate that, of household waste, a
considerable share is construction waste from small, do-it-yourself projects. The most common
waste products included scrap wood, gardening supplies and waste, roofing shingles,
appliances, mattresses, and electronics. The decision to modify the nature of the project from
that of an eco-industrial park to a reuse district was made in light of the abundance of
construction materials that were readily available to be salvaged by such companies as the
Scrap Exchange and Mattress Go-Round. The considerable amount of recyclable materials
found in the municipal stream prompted our decisions to encourage a more active education
and outreach program teaching citizens about the nature of waste management and the
importance of recycling and reuse.
Please see appendix A for a complete list of visual waste assessment results.
Survey
The team drafted a survey with input from capstone leaders along with expert advisers from
Orange County Solid Waste. We asked questions about the kinds of materials businesses were
using and disposing of, their organizational mission, and their interest in reuse. The survey has
been edited into a final version after taking in all comments from parties involved on the
feasibility of a reuse district at the Durham Waste Transfer Station. Following the advice of
project advisers, this survey was used only for assessing possible business partners in terms of
the creation of a reuse district involving the Durham Waste Transfer Station. Any survey
intended to assess citizen involvement and opinion has been pushed back to a later time.
Project advisers were consulted on how to obtain or compile a list of businesses to send our
survey. The team created a list of businesses that were not at the original reuse meeting, held
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in February at the Scrap Exchange in Durham, in order to measure whether others had any
interest in the project. An online version was drafted, but surveys may need to be mailed as
well, to business and later citizens with no internet access. In that case, funding and overall
responsibility for such a large project becomes a question for those working on a reuse district,
as is how the gathered data would be reported, managed, and analyzed. The entire project,
along with the survey and its results, will continue past the life of this capstone team. The best
option would mostly likely be the Durham Reuse Network, as they are now sponsoring this
initiative.
The survey was launched online to the four member-businesses in order to gather a
baseline, and the newly formed Reuse Alliance agreed to distribute the online survey amongst
its members, totaling about 50 reuse businesses in North Carolina. Several other businesses,
such as Goodwill, Salvation Army, and other businesses that appeared to have interest in reuse,
sustainability, and the triple bottom line principle were contacted in the pursuit of finding more
interest in the reuse district at the Durham Waste Transfer Station. Several individuals dealing
in the reuse fields were contacted as well.
As shown in Figure 1 (appendix B), the survey currently contains only one sample of
three responses, with two responses being from two of the four main businesses introduced
below. The hope for the survey is that the Durham Reuse Network can utilize its initial work and
continue to use it to collect data on interest and partners in the long-term, building upon our
results by contacting the more than 50 businesses in their network.
Despite the small sample, the survey does reveal a few notes of importance. For one,
there are a variety of goods that businesses feel they can reuse or that can be reused from
them. In figure 4 (appendix B), one answer of ‘other’ by a business that was surveyed was
indicated to be ‘all of the above, depending on their condition.’ This speaks to the potential of
the reuse industry and its versatility. The survey’s findings mainly deal in demand or supply for
household goods, electronic waste, durable equipment, and fabric and clothing. However, our
waste audit data holds that there is a stream of construction wastes and mattresses flowing
into the waste transfer station that needs an audience to utilize them as well. Another
important finding from the survey was that there were aspects of the project that need to be
clarified and need to become more concrete in order to draw in businesses to the prospect of a
reuse district. As seen in Figure 1 (Appendix B), there is a fair amount of uncertainty as to how
aspects of the reuse district would be implemented, such as the shared labor pool, which was
mentioned by one business surveyed.
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Business Profiles

Scrap Exchange
"The Scrap Exchange is a nonprofit creative reuse center in Durham, North Carolina whose
mission is to promote creativity, environmental awareness, and community through reuse.”7
The Scrap Exchange is an award winning non-profit 501(c) (3) organization started in
1991 that collects and distributes materials for reuse from individuals, business, and municipal
sources. The material resources are then used in up-cycled products, art, and projects in
classrooms and local businesses and households. The 22,000-ft2 creative reuse center sells
materials at their store located in Durham, North Carolina and draws over 100,000 visitors
annually from the entire Southeast region of the nation. Materials can be anything from fabric,
plastics, zippers, cones, tubes, and office supplies to electronics, metal, wood and paint. These
materials are sold in the store and also used for hands-on creative programming for workshops,
classes, art exhibits, and parties held on and offsite throughout the Southeast. The Scrap
Exchange's mission is to promote creativity, environmental awareness and community through
reuse. The organization has a collection service and processes over 1600 drop off donations
annually. The organization is generally 90% self-sufficient through earned income; the other
10% come from donations and grants. The organization collects 40 tons of material a year from
over 165 businesses.8

7

"The Scrap Exchange." The Scrap Exchange. http://www.scrapexchange.org/ (accessed April 22, 2013).

8

Ann Woodward, Executive Director of the Scrap Exchange. "The Scrap Exchange." The Scrap Exchange.
http://www.scrapexchange.org/ (accessed April 22, 2013).
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Triangle Ecycling
"I am Larry Herst. I founded Triangle Ecycling with the mission of helping kids and giving back
to the community. I’ve built a triple bottom line business model to accomplish this mission
through the refurbishing and recycling of old electronics, commonly known as e-waste.”9
Triangle Ecycling is a company that makes use of e-waste in order to fuel education.
Founder Larry Herst works to refurbish and recycle computers and e-waste in a secure and
ethical manner, where all hard-drives are wiped and electronic waste is processed by R2
Certified Global Electric Electronic Processing in Durham, North Carolina. Ten percent of the
company's profits are contributed to Durham Public Schools to support sustainability
education. Through the company’s E-Scholar Program, it provides hands-on STEM (science,
technology, engineering and math) education training, and Public School students learn how to
repair computers at no cost to them. These refurbished computers are then donated to
someone in need or sold to help bridge the digital divide and support an internship program.
Students in the program learn a valuable vocational skill and get mentoring all funded with ewaste rather than money.10

9

"About Triangle Ecycling - Triangle Ecycling." Triangle Ecycling.
http://www.triangleecycling.com/about.html (accessed April 22, 2013).
10

Larry Herst, Founder of Triangle Ecycling. "About Triangle Ecycling - Triangle Ecycling." Triangle Ecycling.
http://www.triangleecycling.com/about.html (accessed April 22, 2013).
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ReUse Warehouse
"Our mission at the ReUse Warehouse is to keep these materials from going to the landfill and
provide an outlet for them to be resold.”11
The ReUse Warehouse is an organization based in Durham, North Carolina that works to
salvage construction materials and resell them to prevent them from being tossed away in a
landfill. The organization does site cleanups, recycling of materials, and deconstruction. They
also sell inventory at their store location in Durham. These goods are either salvaged items
from construction jobs, including older woods and materials no longer sold, or surplus items
from wholesalers and contractors. The organization has reported percentages of home
demolition materials at some sites being diverted from the landfill as high as 90%. The
organization also works with a ministry called New Beginnings, a group that helps secondchance employees find work and employment.12

11

"Home Page." Home Page. http://www.thereusewarehouse.com/ (accessed April 22, 2013).

12

ReUse Warehouse. "Home Page," Home Page. http://www.thereusewarehouse.com/ (accessed April

22, 2013).
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Mattress Go Round
"We are a North Carolina-based company. We employ a unique combination of manufacturing
and recycling. We produce sustainable mattresses for less than what the other guys charge.
We’ll take you out of the mattress business. Our patented process takes the pressure off our
landfills and reduces your carbon footprint. We have repurposed an abandoned textile mill as
our factory. We utilize sustainable processes whenever possible. We are a partner of Welfare
Reform Liaison Project, a Greensboro-based welfare-to-work agency, which means that we
employ the previously unemployable.”13
Mattress Go Round is a company based in Greensboro, North Carolina that makes it a
mission to recycle mattresses and all their components: metal springs, foam, and wooden
frames. By the company's estimates, North Carolinians throw away 770, 000 mattresses per
year, and those mattresses take up landfill space since they cannot be compacted due to their
metal springs. By recycling thousands of mattresses every year, Mattress Go Round saves
valuable space in landfills and creates a unique and recycled product. Mattress Go Round
serves college campuses and hotels in several states, saving thousands of mattresses from the
landfill each year. The metal springs are fired through a furnace for reuse or melted down and
sold to steel companies, the wood is made into mulch, and cotton and fiber are sold to carpet
companies for padding. The company also employs second-chance employees and gives them a
new start in the workforce.14

13

"Mattress Go Round Mattress Recycling, The Cleaner, Greener, Cheaper Solution." Mattress Go Round.
http://mattressgoround.com/ (accessed April 22, 2013).
14

Robert Savino. "Mattress Go Round Mattress Recycling, The Cleaner, Greener, Cheaper Solution."
Mattress Go Round. http://mattressgoround.com/ (accessed April 22, 2013).

15

Policy Limitations and Implications
Goals of Current Waste Management Practices
Durham has several goals driving redesign of their transfer station. The first goal is to develop a
Waste Management Plan that meets state requirements and local objectives. From 2009 to
2011, new state laws passed have banned pallets, electronic waste such as computers and
televisions, and plastic bottles from landfills. Pallets can still legally be sent to landfills,
however, as Durham currently outsources waste disposal to an out-of-state site. Durham
currently has an electronic waste program in place at a Household Hazardous Waste facility,
and televisions are collected at the curb as bulk waste but they are not recycled.
Durham’s second goal is to identify inefficiencies in existing solid waste management
programs. In order to reduce illegal dumping and expense to the taxpayer, the city closed all
unstaffed recycling drop-off centers in the summer of 2009. Although this was originally an
economically advantageous move, many apartment residents relied on the recycling drop-off
centers and thus found it more difficult to recycle. Durham stopped using a private recycling
contractor and switched to a bi-weekly recycling program that uses city employees for
collection. This switch from a private contractor saved dollars; in addition, use of the larger
recycling containers is expected to increase the volume of recyclables collected. Other
components of the waste stream are handled separately. Durham’s land clearing and inert
debris landfill (LCID) stopped accepting waste after closing in the winter of 2009. Meanwhile,
the Household Hazardous Waste (HHW) facility increased operating hours to 5 days a week,
and ideas for relocating to a more spacious site are being considered.
Durham also aims to develop local waste reduction goals and programs for the city.
Durham waste management wants to encourage the public to increase the amount of materials
and goods they reuse and recycle. A swap-shop currently is located at the Waste Transfer
Station, yet it does very little to meet the original intentions of diverting waste as it is utilized by
only a few individuals. To increase the reuse of materials and goods at the site, visibility should
be improved, as there is very little public awareness of the facility’s existence. There currently
are no pedestrian recycling bins near bus stops and other pedestrian areas. One other element
of the city’s internal waste reduction plan is a recycling purchasing policy, akin to a feed-in
tariff, in which recycled material is required to be purchased whenever possible.
Another goal to encourage public participation in long-term waste management
planning process of the city involves development and implementation of an ongoing public
education program. The city wants to educate children at early ages to reduce, reuse, and
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recycle by working with private, public, and charter schools within the area. However, there is
currently no city-wide standard recycling curriculum in the schools, as they are managed at the
county as opposed to city level. To address public outreach and education, the city works on
occasional projects with Keep Durham Beautiful and sends staff to attend meetings. The
effectiveness of these public outreach and education initiatives has been reduced due to
limited staffing resources and advertising funds. Training is provided to each new city employee
on the importance, expectations, and policies of reduce, reuse, and recycle in the workplace.
The city is also involved in green initiatives, with each city department having a representative
on the Green Team, a committee that meets monthly to discuss green initiatives that will
benefit citizens.
The final objective is to investigate the feasibility of future projects and modifications
to the waste management process, so that recommendations can be presented to participating
jurisdictions for review and adoption. With no current landfill or incinerator in use or intended
to be in use in the near future, the transfer station is currently the only disposal site operated
by the city. Due to the small size of the transfer site, however, it is expected that the growing
needs of waste disposal in the future will not be met. The possibility of the city taking in waste
from small businesses in the future is being considered; however waste currently is accepted
only from “households.” In order to accommodate extra waste from businesses the city would
likely need to relocate to a larger site.
State and Federal Policy
The recent Request for Proposals submitted to the City of Durham and the Department of Solid
Waste Management included a call for more cost-effective e-waste management, and
promotes “innovative diversion solutions” for other categories of waste. The RFP language
suggests this is a good time to propose a resource recovery eco-industrial park, which might
support, on a single campus near the transfer station:
 Repair and reuse businesses—locally-owned job creators and capital retainers
 Materials Recovery Facility to collect and process recyclables, for sale directly to commodity
markets rather than through an intermediary Materials Recovery Facility operated in (and
profiting) another location
 Fuel production plants to turn organic waste into compost or anaerobically digest it into
methane/natural gas, and turn dry non-recyclable residuals into fuel pellets for industrial
users or utilities
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Durham's Current Vision and Potential Issues
Solid Waste Management (SWM) suspended its earlier use of a Virginia landfill for disposal of
solid waste several years ago. Currently, waste is transshipped to other counties in North
Carolina, with long hauling distances that add to the cost of disposal. Regardless of where the
waste is finally disposed, the City of Durham needs a waste transfer station where garbage can
initially be brought for transfer and trans-shipment to receiving landfills. Solid Waste
Management expects to exceed the processing capacity of the current waste transfer facility
within the next 10 years. A new facility is estimated to cost over $10 million to build. A joint
partnership could be established with other local governments or private companies be
established to build a regional facility to help save costs.
The household hazardous waste facility does not accept any waste from small
businesses. Changing that would be a benefit to the business community but has the potential
to expand operating costs dramatically. In addition, the greater volumes may make it necessary
to relocate the facility, which will lead to additional costs. It may be possible to expand the list
of items accepted for recycling. However, some potentially recyclable items have no current
market value or may require shipment across the country for processing. Although it may cost
more to recycle the item than to direct it to the landfill, it is still worth recycling.
Restaurants and bars with certain types of liquor licenses in NC are required to recycle
their beverage containers or risk losing their ABC license. This is a state ordinance, and local
governments are not required to provide any enforcement or any collection. Enforcing this
could help increase the amount of recycling in the state. As of July 2011, it has been illegal for
businesses and residents to dispose of televisions and old electronics in a North Carolina
landfill. These items currently are accepted at no charge at the city’s household hazardous
waste facility, but no curbside collection of these items is available. Last year, electronic waste
(e-waste) disposal cost the city nearly $25,000. That figure is expected to grow. A special fee
could be implemented to help cover the cost of e-waste disposal.
According to the Solid Waste Association of North America (SWANA) the minimum
suggested education and outreach budget for recycling is $1 per household per year for existing
programs and $3 for new programs. However, the city typically only spends about 7% of the
recommend amount. Increasing this funding to meet the recommended amount could help to
adequately inform the public of waste reduction and recycling programs in the future.
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Site Recommendations
With the current state of facilities, decreasing the amount of waste going into the
waste stream via the household drop-off area would require a physical change to the protocol
of dumping trash at the waste transfer station. There are current plans to build a new building
for municipal trucks to drop off waste, in the process freeing up the old transfer building for
reuse purposes. The team developed a series of sketches for a collection depot for reusables,
as well as new traffic patterns for household vehicles accessing the Solid Waste Department
site. Below are small versions of these sketches, which appear in a larger format in Appendix E.

We are proposing that the current road leading to the newly re-purposed reuse
building be split into two sides: one side for municipal trash trucks and the other for cars and
trucks wanting to use the household waste drop off. The road is approximately 50 feet across,
making each side around 25 feet wide and allowing plenty of space for each respective vehicle
type to travel. There should be some small physical barrier or lines painted on the ground to
delineate between the two sides (one for municipal trucks and one for household vehicles).
The household car or truck, after being weighed, would travel up the left side of the road and
pull up to the correctly marked garage door depending on what items they have for reuse
(doors clearly marked, and arranged so that residents need not know exactly which
compartment is relevant). The building would be staffed by an employee from the transfer
station who would sift through the residents’ trash and see whether there are any items that
could be reused or recycled (such as construction waste, electronic waste, and mattresses).
The employee would then remove the “good” waste from the vehicle and place it in the
appropriate area in the building, where it would be picked up by the appropriate client once
per week, or when needed. The resident would then proceed down the ramp to the right of
the building, travel back down the other side of the road that they came up, and to the
dumpsters at the regular household drop off area where the normal dumping protocol would
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take place (figure 45, Appendix E, and below). With each resident driving through the reuse
building first, a staff person would be able to remove any salvageable material from the waste
stream and keep out of the transfer trucks and remote landfills. This would also set the
precedent that reuse and recycling is preferable to simply dumping trash.

Short-term Vision: From Transfer Station to Reuse District
Currently, four organizations and business have expressed interest in making the reuse district
at the Durham Waste Transfer Station a reality: The Scrap Exchange, Triangle Ecycling, ReUse
Warehouse, and Mattress Go Round. All specialize in reuse and recycling of major waste
materials: construction waste, industrial waste, electronic waste, and mattresses.
In order for ScrapExchange and Mattress Go Round to participate in the reuse district,
additional long-term facilities would need to be built. The Scrap Exchange needs a store facility
to continue managing their business. Mattress Go Round, currently based in Greensboro, is
seeking to add a facility in Durham, where a large portion of its business is located. ReUse
Warehouse and Triangle Ecycling, on the other hand, mainly need access to the materials
collected at the Durham Waste Transfer Station and arrange to pick up materials, either
through the staff coming to pick up materials or through collection and delivery of a third party.
All four businesses have concerns about protection from weather for the goods brought to the
Durham Waste Transfer Station, especially in the case of electronics, woods, and mattresses.
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In addition, Mattress Go Round is able to function because the City of Greensboro
implemented a tipping fee on mattresses in order to make the business economically feasible in
Durham. The idea behind this is that the cost of recovery of a mattress exceeds the recovered
value of the mattress. In order for Mattress Go Round to recycle efficiently in an economic
sense, the company needs a tipping fee put in place by the City of Durham on mattresses.
Mattress Go Round could charge anywhere from $9 to $12 per mattress if a tipping fee is
implemented. This fee varies between municipalities, commercial businesses, and college
campuses. The idea behind this fee is similar to already existing recycling fees placed on tires
and batteries at their initial purchase. This fee allows the manufacturer to be able to recycle its
product responsibly and economically as a part of extended producer responsibility.
The businesses have also expressed interest in a shared labor pool. This would allow
workers to be cross-trained and then work to maintain the reuse district and fill labor gaps or
shortages for each business. The main issues of implementing a shared labor pool lie in how to
organize the workers and who would be their employer, as well as how to pay workers for labor
performed for more than one business. Initially, the reuse district would ideally be staffed by
city employees, who will be trained in how to sort and monitor the waste coming into the
transfer station. In the long-term, it is hoped that a third-party organization doing social equity
work in employment, such as the programs that work with Mattress Go Round, Triangle
Ecycling, and ReUse Warehouse, can help create new jobs for the reuse district.
It is important to recognize the role of education in shaping reuse and recycling
behaviors. Because the issue at hand is essentially one of redirecting behavior, in order to run a
successful operation one must understand how others have used educational output to reduce
waste and encourage reuse and recycling. For example, Orange County Solid Waste
Management offers educational services to schools, businesses, non-profits, religious
organizations, civic groups and governmental organizations, and the public. Services such as
landfill tours, composting education, waste assessments, newsletters, and advertisements
inform the public on the benefit and importance of waste diversion. Education specialists at
OCSWM could serve as potential collaborators in the development of education materials for
the City of Durham. Additionally, the addition of more signs at the Transfer Station would serve
to direct traffic to all possible places to reuse, making the dumpster the end of the line, and
thus the least likely option for residential drop-off.
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Numerous studies have described a disconnect between environmental awareness
and environmentally conscious behavior.15 These studies have explained that this gap results
from a number of complex interactions, but two important explanations are the gap between
an individual’s direct and indirect experiences and normative influences on behavior. This is
good news for a reuse facility in Durham because it could provide both. With increased traffic
to the reuse station, an increasing number of people will have a direct experience with the
amount of waste that can be diverted and will have potentially behavior-changing effects. That
being said, we have first-hand experience with the opposite. Even with correct bins for recycling
disposal onsite, some customers still neglect to sort their waste. We suggest better signage and
enforcement on site to promote normative influence. Signage can include info-graphics and
text that illustrates both the problems of waste and the benefits of recycling and reusing. Our
suggested delineation between municipal and household waste with the added procedure of
sorting the waste will provide the direct experience and norm reinforcement necessary to
educate clients on their contribution to the waste stream.
Long-Term Vision: From Reuse District to Eco-Industrial Park
With the integration and participation of the four organizations mentioned previously (The
Scrap Exchange, Triangle Ecycling, ReUse Warehouse, and Mattress Go Round), a network
within the reuse sector could be established in Durham. Though already effective at diverting
much of the waste that goes through the Durham Waste Transfer Station, this network has
tremendous potential to expand and develop even further into a larger eco-industrial park—a
place where the byproducts of one industry are used in the production process by another
industry—thus creating more of a closed system and diverting a significant amount of waste at
the supply-chain level. The hope is that as the four organizations mentioned above prove
profitable and simultaneously effective at waste diversion, other businesses will be drawn to
expand the reuse network. These future potential businesses will see that Durham is an
excellent location for businesses interested in sustainable practices. Durham could further
incentivize businesses to relocate through tax breaks or subsidies.
Durham has a City-County Sustainability Office that has the following mission: “[…] to
help protect and improve Durham’s environment through wise use of natural resources by
providing guidance and resources to city and county employees, businesses, and citizens.” Its
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Anja Kollmuss and Julian Agyeman. Mind the Gap: Why do people act environmentally and what are the
barriers to pro-environmental behavior? Environmental Education Research, Vol. 8, No. 3, (2002): 239-260.
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office aims to “improve how government does business.” This political environment is ideal and
even warrants such changes suggested to the current waste transfer station.16
The city of Durham has already made great strides to embed green initiatives into its
vision of the future. Durham mayor Bill Bell emphasized the city of Durham’s need for green
jobs in his presentation at the New Partners for Smart Growth conference in Charlotte, NC in
2011. Bell focuses on green building, new trees, and alternative-fuel sources as areas of green
employment growth, but these goals could be extended to include reuse—a prime opportunity
that would not only provide green jobs, but also save the city significant unseen expenses.17

16

"City of Durham - City-County Sustainability Office." City of Durham.
http://durhamnc.gov/ich/cmo/sustainability/Pages/Home.aspx (accessed May 1, 2013).
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William Bell. "Building Energy Efficiency, Creating and Training for Green Jobs: Successes and Best
Practices." City of Durham. www.newpartners.org/2011/docs/presentations/sat/NP11_Bell.pdf (accessed April 12,
2013).
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Closing Statements
In terms of the future direction of this project, it is our hope that another capstone will
continue this work with the foundation we have laid before them. When we began this project,
there was no set foundation, no specific guidance, nor one single mentor. We had the help of
many people, many different precedents, and our guidance took the form of learning of the
many interests and demands for our work. Now, having produced site maps, pilot businesses,
interested contacts, and a survey, a future team can hopefully take our work even further and
be a part of its realization.
Considering this project has attracted attention within Durham, we also hope another
organization or city division will take on this project and implement our ideas for waste
reduction and reuse. We are grateful for the interest as it means our voices have been heard.
Since this project will run much longer than the duration of this semester, we hope that it will
continue to be received by others and eventually be transformed from vision to reality.
Looking to the future, we hope we have opened and changed a few minds as to how
our waste is currently disposed of. It will be one small step towards building a more sustainable
waste infrastructure and hopefully a large step in encouraging reuse and recycling.
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Appendices
Appendix A (Waste Audit Results)
Figure A1. (Compiled audit data)
Date
Time
Load #
21-Feb 10:00 AM
1
10:10 AM
2
10:10 AM
3
10:20 AM
4
10:25 AM
5
10:40 AM
6
10:45 AM
7
10:50 AM
8
10:50 AM
9
11:00 AM
10
11:15 AM
11
11:40 AM
12
11:45 AM
13
11:50 AM
14
11:55 AM
15
2-Mar 10:15 AM
10:17 AM
10:20 AM
10:26 AM
10:32 AM
10:45 AM
10:56 AM
11:00 AM
11:05 AM
11:15 AM
11:17 AM
11:30 AM
11:36 AM
11:41 AM
11:44 AM

10:40 AM

11:00 AM

28-Mar

9:50 AM
10:41 AM
10:55 AM
10:55 AM
10:55 AM
11:25 AM
11:25 AM

Plastics (# units)

Metals (# units)

Reuse/Salvage
glass

Construction Waste
wooden moulding, shingles
used drywall, used 2x4's

Potentially Valuable

Delivery-- Company/Truck# or Citizen

rubber mat, wooden closet door

paper

plastic chair, plastic bins

2 coolers, baby chair, bins and bottles
bottles

misc. scrap metal

mattress, fabric, foam, wooden pallets ("10)
cardboard, vinyl
Television, tire
vacuum (very old)
5 trashbags of assorted recyclables
bookshelf
bottles

wood

scrap metal

Garden hose
Mattress
Television
3 mattresses, 1 boxspring

Pallet
Shingles (entire bed)
Styrofoam, paint cans
wood (good condition), speakerbox
Pallet
Mattress topper, suitcase

metal chair

cooler

1
2 plastic sheet
3
4
5
6
7
8
9
10
11
12
13
14 7-8 pots
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30 Playplace parts
31

1 20+ Bottles, 6 planters, 4 laundry hampers
2
3
4
5
6 Bottles
7

2x4's, piping insulation, sheetrock, scrap wood
wood

Gutter x2

scraps

garden wire

Scrap wood (good condition)
2 tabletops, microwave, wooden trimming
Wood scraps, organics (leaves)
Mattress x2, Footstool
> 20 lbs. Clothes
Scrap wood (bad condition), organics
Scrap wood (good condition)
Glass panels, scrap wood (good condition)
Glass windowpanes, small rug
Assorted ceramic pots, planters

old towels

cement
Full truck of wood
Full truck of shingles
wood
shower door, carpeting

wood

Children's plastic playplace,

Mirror, Vacuum
Cardboard/wood scraps
Cement blocks
Cardboard boxes x2
Wet cardboard x3
3 paint cans, plaster
Cardboard boxes x2
Styrofoam
Plastic car bumper, small body parts

Scrap plywood (good condition)
Leather couch w/ cushions
Insulation
Filing Cabinet, wood shelf, rug
Bedframe, headboard, mattress
Futon topper
tent fabrics
glass

HVAC

crock pot
wood w/ nails, windowframe
Sheet rock (entire bed)
wood scraps, trimming

Personal truck
Personal truck
Large private truck
Large personal van
Small trailer
Mini-van
Personal truck
Personal truck
Personal truck
SUV
Small personal truck
Station Wagon
Small personal truck
Small SUV
Personal truck
Personal truck
Personal truck
Private citizen
Private citizen
Private citizen
Private citizen
Private citizen
Private citizen
Private citizen
Solid Waste Management
Private citizen
Private citizen
Private citizen
Private citizen
Private citizen
Private citizen

Propane tank

CPU, monitor

Chicken wire
Chair, table

Stroller frame
2 small mattresses

20+ Cans
11 road signs,

4 lg. Bags (clothes/shoes), 7 mattresses, sticks/branches, bookshelf, wooden
4 cement
chair,
blocks,
head/footbard,
3 doors, fiber
22cement
wooden spools, 2 wooden
1 stereo,
tables,towels,
chandelier
vacuum,
lamp,vanity
television
mirror3314 Republic
Tire, large wood pillars,
NC State park truck
Many cardboard boxes, 8 large bags styrofoam, paper waste, 35-40% total volume recyclables
04549 USDOT 1219 Republic
12 couches, bookcase, fabric, unidentifiables,
34305 Solid Waste Management
Dumpster of wood, wooden pallets,
408325
5+ pairs of shoes, food waste
34375 Leach
7 couches
No #

Vinyl siding (whole bed)
pink insulation (whole bed)

Cans
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2 carpets
Carpet, porcelain toilet

Appendix B (Survey and Results)—See online at:
https://docs.google.com/forms/d/1YvwD2x7PA07fZ9lRijy_tS-J919zKbvPbmVubR847jY/viewform

This survey, developed by the Durham Reuse Network, and supported by
students doing a capstone projects as part of the Sustainable Triangle Field Site at UNC Chapel
Hill, is designed to gauge your business's interest in a reuse-and-repair network that could
potentially be centered at or near the Durham Waste Transfer Station. A reuse and repair
network allows for items discarded by some people or organizations to be made available for
other purposes. Commonly discarded items include electronics, furniture, household goods,
construction material and organics. A reuse center or system would provide opportunities to
organize businesses engaged in waste diversion and re-use, repair and refurbishing.
What is the name of your business or organization? *
What is the mission or purpose of your business/organization? *
How interested are you in resource recovery?
1

2

3

4

5

Not interested

Very interested

What interests you or appeals to you about resource recovery? This might include, for
example, material with which your business can generate revenue, waste-to-wealth diversion
for the community, potential for job creation for repairing and refurbishing, etc.
Do you have any reservations about participating in a re-use system? If so, please describe
below.
How interested would you and your business be in participating in a re-use facility?
1

2

3

Not interested

4

5
Very interested

What kind of materials could your business potentially reuse if they were recovered?
·
Furniture
·
Construction materials
·
Electronic waste
·
Home and child goods (toys, playing equipment, lamps, etc.)
·
Mattresses
·
Other:
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What kind of materials does your business dispose of that has potential re-use value?
·
Furniture
·
Construction materials
·
Electronic waste
·
Home and Child Goods (toys, playing equipment, lamps, etc.)
·
Mattresses
·
Other:
Would you be interested in a shared labor pool among your business and other businesses?
This would help to keep people employed full time who work at seasonal establishments.
·
Yes
·
No
·
N/A
If you answered no, could you please explain your reasoning?
Please let us know any additional comments, suggestions, or concerns. We appreciate your
input!
If you or your organization is interested in being contacted about potential participation in a
re-use program, please provide contact information here:
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Results
Would you be interested in a
shared labor pool among your
business and other businesses?
If you answered no, could you
please explain your reasoning?

Yes

Please let us know any
additional comments,
suggestions, or concerns

Thank you for your work on this! If it does come to fruition,
this could possibly be a best practice related to resource
recovery. Also—I would caution not to exclude the exhaustive
list of materials that can be recovered, and not be limited by
your previous list. Thank you again!
The Scrap Exchange

What is the name of your
business or organization?
What is the mission or purpose
of your business/organization?

What interests you or appeals
to you about resource
recovery?

Do you have any reservations
about participating in a re-use
system?

Yes

The Scrap Exchange operations a non-profit reuse center that
diverts over 38 tons of materials from the landfill and puts the
materials/resources in the hands of the public. The 22,000sqft
creative reuse center offers a retail store, artist marketplace
with upcycled local products, Green Gallery, and >400
educational workshops, trainings, presentations, hands-on
creative art service throughout the SE. We also see > 4,000
hours of volunteerism and job skill develop-ment training to
youth and special needs adults and students. Open 358 days
of the year, the organization is an award-winning premier
creative reuse center in North America
Job creation, materials saved from the landfill, and offered as
a valuable resource to communities, cottage industries
created from the materials being upcycled with
entrepreneurship and skill development as by-products,
valuable materials can be accessed by education, innovators,
non-profits, businesses, etc. instead of heading to the landfill.
Everything is a resource if recovered, diverted and reused
responsibly. (Notice: I did not mention recycle—this is the
second most inefficient waste reduction practice; remember:
reduce, reuse, and then recycle)
Money—having enough incentives to participate in the
program, and start-up money to make it eventually
sustainable for small non-profits and/or businesses
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No

Not sure what a shared labor pool
is, what sort of commitment is
required, and whether you would
be looking for us to provide money,
manpower, supervision, etc.
Difficult to comment on any of this
without a greater understanding of
what is being asked or offered

Triangle Ecycling
Triangle Ecycling is a triple-bottom-line
business providing STEM-based
vocational education for public school
students by collecting, refurbishing and
recycling elec-tronics. Our mission is to
provide intern-ships to educate and
mentor high school students, raise
awareness about environ-mental and
humanitarian threats created by ewaste,
protect our environment and give back
to the community
All of the above

No. Triangle Ecycling co-founded the
Durham Reuse Network

Triangle Residential Options for
Substance Abusers (TROSA)
TROSE is an innovative, multi-year
residential program that enables
substance abusers to be productive,
recovering individuals by providing
comprehensive treatment, workbased vocational training, education
and continuing care

Seems like a good thing for the
environment, and maybe there is an
economic incentive as well

It could be time- and resourceintensive; there isn’t a clear
understanding of what the system is
and what participation would mean.

Figure B1.

Figure B2.
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Figure B3.

Figure B4.
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Appendix C (Durham Waste Policy)

Figure C1.

Figure C2.
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Appendix D (Transfer Station information)
Convenience Center Operating Hours
This disposal area is for customers who are manually unloading items; for example waste that is
in a pick-up truck or car.
Monday - Friday, 7:30 a.m. - 4 p.m.
Saturday, 7:30 a.m. - Noon
Tipping Floor Operating Hours
The tipping floor is for customers whose vehicle has hydraulic dumping capability. No hand
unloading takes place on the tipping floor.
Monday - Friday, 7:30 a.m. - 4:30 p.m.
Saturday, 7:30 a.m. - Noon
Closed Sundays
Disposal Guidelines
All loads entering the transfer station must be covered and secured or financial penalties may
apply. All vehicles disposing of waste must stop at the scale house to be weighed before being
directed to the proper location for disposal. All loads are subject to random screening to
prevent contamination by illegal or hazardous materials. Scale operators will determine
whether a load is in compliance with federal, state and local guidelines. Hazardous materials,
medical waste, radioactive materials, and liquid waste are not accepted. All fluids must be
removed from lawn equipment prior to disposal. Tires must be removed from riding lawn
mowers before disposal.
Acceptable Items
• Household garbage (municipal solid waste) – fees apply
• Yard waste – fees apply
• Asphalt shingles – fees apply
• Recycling
• Lead acid batteries
• White goods (appliances)
• Scrap tires, without rims only – no fees for less than five tires
• Motor oil and cooking oil
• Motor oil filters
• Used anti-freeze
• Swap Items
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Current Disposal Fees (subject to change)
 Municipal Solid Waste (MSW)
o Commercial loads - $42.50 per ton
o Residential cars, station wagons, minivans - $1 per load
o Standard residential pick-up trucks and SUVs - flat rate based on volume, maximum of
$14
 Yard Waste
o Commercial loads - $26.50 per ton
o Residential cars, station wagons, minivans - $1 per load
o Standard residential pick-up trucks and SUVs - flat rate based on volume, maximum of
$14
 Used Tires
o Five or fewer tires, off the rim only – no charge
o Tire retailers/haulers with DENR certification may bring tires at no charge only if all the
tires are off the rim. Copies of car titles or E-500G tax forms may be required as proof of
eligibility for free disposal.
o All others - $91 per ton
 Roofing Shingles
o Everyone pays $42.50 per ton. There is no discount for residents or any flat fees that
apply to shingle disposal.
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Appendix E (Site plan images)

Figure E1. Current site plan

Figure E2. New site plan
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Figure E3. Traffic flow at re-use center

Figure E4. Reuse building layout
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Figure E5. Changes to household drop-off area: Recycling dumpsters, waste dumpsters, motor
oil and tires (in sheltered area), cooking oil and materials for future businesses, swap shop.
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