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PREFACE

First, I would like to take this opportunity and thank my project advisor, Tim Fields, for his
guidance on this project. I am grateful for his guidance on conducting business interviews,
narrowing the scope of this project, and his expertise on waste issues.

Thank you to Hank Asher of Covanta Essex, Gary Sondermeyer of Bayshore Recycling, Jaime
Hutson of Grease Lightning, and Tara Hemmer of Waste Management, Inc for providing
information for this study.

Thank you to Stephanie Greenwood at the City of Newark’s Office of Sustainability for
providing insight on businesses and communities within Newark, and supplying resources for
this study

This has been an incredibly meaningful way to end my degree at Johns Hopkins University. I
hope that with my combined passion for recycling and sustainability that this study can serve as a
model to increase recycling and sustainable materials management efforts across the U.S.
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INTRODUCTION
The overall purpose of this study is to identify the current state of sustainable materials
management practices related to energy recovery from waste, and waste recycling for the City of
Newark, New Jersey, located in Essex County. For this study, sustainable use of materials
pertains to wood, metal, carpet, food waste, and used cooking oil. This study measures the
impacts of three recycling businesses and a resource recovery facility on Newark’s current waste
operations and on Essex County’s job market. The current waste management practices within
the City will be presented. The study identifies whether business operations could be expanded
among the four businesses, and if portions of Newark’s current waste stream could be diverted to
the businesses. If waste can be diverted to the recycling businesses, these practices would
address existing economic, social, and environmental conditions, and provide local level benefits
including in sustainable use of materials and a reduction in particulate-contaminated air. This
study analyzes research on human health impacts from waste management facility air emissions,
and analyzes air emissions from the four selected businesses. The benefits identified will act as a
mechanism to improve the quality of life1 for several of Newark’s traditionally under-served
communities.
On November 29, 2011, MDB, Inc., an environmental and public health consulting firm in
Washington, D.C., facilitated a sustainable materials management conference in the City of
Newark. Representatives from Newark universities, small businesses, recycling and waste
management businesses, community organizations, federal, state and local government, and
environmental organizations were in attendance. The conference sought to collect input from the
representatives on how Newark businesses and residents can increase sustainable materials
management practices in the City; the recommendations would be included in Newark’s
Sustainability Action Plan which will be released in May 2012. Some of the basic business
information and recommendations from the conference serve as a basis for this study.
In 2003, the total percentage of waste generated in NJ that is disposed of within the State was 20
percent, as calculated by the NJ DEP; this is a relatively low figure. For waste imported into NJ,
agricultural feeds and incinerators are the top two consumers of that waste; this highlights an
important consideration that if more waste was recycled within NJ it could generate additional
state revenue and lead to additional jobs in the state. Currently, approximately 90 percent of
Newark’s waste is processed at the city’s waste-to-energy facility owned by Covanta Energy.
The City of Newark Sanitation Department estimated that 15 to 20 percent of the waste sent to
Covanta could be recycled. In a private business tour of the Covanta facility, a Covanta engineer
stated that possibly 30 to 50 percent of the waste sent to Covanta could be recycled. This
estimate is the basis for this study; to see if recycling businesses that process some of Newark’s
waste could handle the additional capacity and what the impact of that increase would be on the
City and Essex County.
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BACKGROUND
Municipal solid waste (MSW) is defined as durable and non-durable goods, containers, and
packaging, food wastes, yard wastes and miscellaneous inorganic wastes from residential,
commercial, institutional, and industrial sources2. EPA stated that 50 percent of MSW is
recyclable in nature. Recycling is defined as the collection, processing, and remanufacturing of
materials3. Sustainable materials management is defined as an approach to serving human needs
by using and/or reusing resources most productively and sustainably throughout their lifecycles,
generally minimizing the amount of materials involved and all of the associated environmental
impacts4. Diversion refers to waste diverted from waste disposal either in landfills or
incineration facilities. Waste diversion approaches include waste reduction, reuse and
remanufacturing, recycling and composting5.
Newark is New Jersey’s (NJ) largest city, with 277,140 residents6.
The population in Newark declined over the later decades of the twentieth century. From 1970 to 2000, the city lost
more than a quarter of its population (NJ Department of Labor Workforce and Development) However, with a
resurgence in residential construction in the early part of the decade, Newark’s population increased by 2.1 percent
(+5,720) from 2000 to 2009. Unlike Newark, 17 of the county’s 22 municipalities lost population over the 9-year
period, with ten losing more than 1,000 residents each7.

Newark has the largest Hispanic population in NJ, at 93,7468. The median household income is
under $27,000, less than half of the NJ median household income; and, in 1999, over 28% of
Newark residents lived below the poverty level9. The population density is ten times greater than
the NJ average. Because of intense population figures, the city faces environmental justice
issues. Approximately five miles west of Manhattan, Newark is bordered by two major water
bodies: the Passaic River and Newark Bay to the east. Newark is home the Port
Newark/Elizabeth-Port Authority Marine Terminal, one of the largest container shipping ports in
the United States. Seven major highways, including the Garden State Parkway, and New Jersey
Turnpike, pass through Newark making it extremely vulnerable to particulate contamination
from the transportation industry.
During the 1970s, Newark faced severe economic hardships; high unemployment, a drastic
demographic change, city government corruption and increasing crime plagued the city.
Resource recovery, the process of harnessing the heat from incinerating garbage to generate
electricity10, was viewed as an economic savior to the city; it was hoped that development of a
resource recovery facility would reclaim the troubled Ironbound neighborhood and Newark
Meadowlands11. The proposal for Newark is important because it is one of the few projects in
the country tasked to build a resource recovery facility (RRF) as apart of the city’s economic
development goals; the city hoped to make Newark the productive city that it once was in 1860
when it was the third most productive city per capita in the nation12.
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Through the 1970s and 1980s, Newark became a leader in resource recovery policies particularly
due to federal support and policies which supported resource recovery such as the Resource
Recovery Act of 1970; several amendments to the act, and additional legislation such as the
Public Utilities Regulatory Act of 1978 and the U.S. Department of Housing and Urban
Development’s Urban Development Action Grant Program promoted use of energy from
resource recovery facilities. During the implementation and planning stages, the scope of the
Newark RRF changed and emphasized burning materials rather than recovering materials. The
development of the RRF in Newark faced many challenges during its development and earlystartup phases: the local Newark community opposed the development of the facility; the first
owners of the facility filed for bankruptcy and the Port Authority became the owner, but the Port
Authority was only interested in cheap construction; construction costs were higher than
anticipated; the RRF did not address any issues of waste source reduction and only incinerated
70 percent of the garbage it received; and within the first several days of its operation the facility
closed due to high toxic air emissions13.
The prospect for energy from waste did not end with a failed first attempt. By the late 1980s
new construction began on a facility owned by Covanta Energy. Covanta was contacted for this
study and a summary of its current business practices is included. Covanta tries to remain an
active business partner in the community, but has received criticism from Newark residents and
community organizations in opposition of the facility who claim its operations contribute to toxic
air resulting high rates of asthma. A number of serious and highly publicized pollution incidents
associated with incorrect waste management practices have led to public concern over the lack of
inspection and ineffective legislation to protect public health14. Federal and state governments
began to implement and create new regulatory frameworks to address improper waste
management; the framework considered a new waste management hierarchy, created by EPA,
which focused on waste prevention and minimization as the top priority and then listed waste
reuse, recycling, composting, and disposal (Waste Hierarchy, page 9). Despite important
technological advancements and new regulatory frameworks, public acceptance of the location
of a new disposal or treatment facility is low due to the concern of human health impacts15.
Rising public awareness about the environmental impacts of landfills have forced state and local
decision makers to find alternative waste management solutions16. Subtitle D regulations for
landfills under the 1984 Resource Conservation Recovery Act (RCRA) amendments made it
additionally expensive and difficult to cite and construct new landfills. Landfill disposal used to
be the cost-efficient method of disposal; for states small states like New Jersey it has become a
less preferable method of disposal, and thus recycling and waste management businesses today
are interested in gaining a profit from waste and recycling it for new products17.
New Jersey saw an increase in waste generation from 16.7 million tons in 1999, to 19.8 million
tons in 2003, which is a 18.56 percent, or a 4.64 percent growth rate per year18. The state is
running out of space for in-state disposal, and combined with the public health issues identified
from landfills and incinerators, the state is focused on managing solid waste with a primary goal
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of source reduction19. In 2009, NJ’s MSW recycling rate was 37.1 percent, and Essex County’s
MSW recycling rate was 39.4 percent (Chart 1, Page 8). In 2006, The New Jersey Department
of Environmental Protection (NJDEP) issued a Statewide Solid Waste Plan which includes a
mandatory recycling program to handle the predicted increase tonnage20. NJDEP’s plan is for
the state to achieve a 65 percent recycling for the total solid waste stream, and 50 percent of the
MSW stream21.
To assist with facilitation of this goal, NJDEP has offered various forms of financial incentives,
guidelines, and recycling education programs throughout the state22. Essex County intends to
meet the 50 percent MSW recycling goals by ensuring recyclable products are recycled. Essex
County has outlined several enforcement, administrative, and regulatory steps in order to achieve
this goal. Essex County currently operates a school inspection program to monitor recycling in
schools and the NJDEP requires 50 inspections be conducted each year23. Essex County plans to
increase the number of resources currently available to the public that provide education about
recycling and the environment. The Reduce, Reuse, Recycle & Think education program has
been tailored to various school grade levels; additionally, Essex County is developing
educational programs and recycling public awareness campaigns through partnerships with five
local universities in the Northern New Jersey area. The County has sponsored used electronic
recycling events since 2003; Newark had one of the lowest resident participation rates compared
to other municipalities in Essex County from 2003 to 200625. Essex County’s Solid Waste
Management Plan outlines action steps for sustainable materials management, specifically used
motor oils and food waste. Essex County is determining the feasibility of running a county-wide
program with retailers and municipal recycling facilities to compute the costs and benefits for
collection stations; the U.S. Department of Energy estimated that 80 percent of used motor oils
from do-it-yourselfers are improperly disposed26.
The Clean Water Fund, New Jersey Branch recently received a grant for a food waste
composting initiative in Newark. The initiative led to the development of two technologies; one
technology collected food waste from school cafeterias and created a wood chip product. The
second technology collected waste from Valley Hospital and developed a liquid to be used for
future applications. The Clean Water Fund advocates for local waste management and local job
creation; the organization created an urban environmental institute and performed green job
training for individuals aged 18-24. School employees, students, and hospital workers being
involved in waste management through the trial programs have empowered the community.
There are 82 schools in Newark and there is a great opportunity for food waste recycling and
composting27. Currently some food waste is processed through transfer stations in Essex
County. With development of new technologies for food waste management Essex County is
committed to identifying the best available technology for Newark. The County believes that
there are both financial and environmental gains from food waste management28.
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Figure 2. 2002 TRI Indusstries in Newarrk, NJ. Source:: Ironbound Coommunity Corpporation
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LITERATURE REVIEW

The Benefits Derived from and the Steps Needed to Increase Recycling and Sustainable Material
Management
Solids waste generation per capita grows as the economy and income per capita rises32. When
state and local governments do not respond to a higher budget request for solid waste
management, a capacity shortage occurs and illegal dumping of garbage occurs33. Model
research performed by Mashayekhi looked as three sources of funding for MSW management:
tax revenues and user fees, borrowing, and state financial aid. The study found that rapid local
response, as compared to state government financial aid, eliminates illegal dumping, lowers the
likelihood of local budget shortfalls and local capacity shortage. Illegal dumping does not occur
because the rise in total local fees allows adequate expansion of the local solid waste capacity
rather than transporting waste to other states for disposal or processing. The Mashayekhi models
are applicable to the State of New York because of its shrinking capacity for landfill
management and increasing rates of recycling and incineration. The result of a negligible and
slow response on behalf of state and local governments will result in illegal dumping will result
costly environmental cleanups. Whether solid waste management is financed by the state or
local governments, it is ultimately financed by the local tax payer. However, if local
governments bare the costs of solid waste recycling, awareness by the public about costs will
increase. A higher public awareness of costs could facilitate behavior change; thereby
decreasing solid waste generation per capita leading to a decline of total costs for solid waste
management, this could also be considered a source reduction method. All policies for funding
sustainable materials management shows that it leads to lower long-range costs because lowercost alternatives to landfills can be developed and waste mismanagement, such as illegal
dumping, does not occur.
System dynamics approaches are model frameworks used for complex issues; a systems
dynamics model for waste management addresses issues such as landfill and recycling capacity,
environmental impacts, and financial expenditures. Kollikkathara used the Stella model to
identify waste management planning options related to landfill capacity and economic costs for
alternative waste processing to inform local policy makers. The Stella system dynamics model is
used in this study because it can evaluate options over time, in this case a 10-year period, and can
conduct partial simulations on specific inputs of the model. The model was applied to the City
of Newark and it estimated total waste generation and separately collected waste sectors for a
period from 2003-2013. For the individuals waste collection sectors, tonnage rate records were
collected from the Essex County Utilities Authority. For the total waste generation estimation,
population density, gross domestic product (GDP), and life expectancy indicators were used.
There is high probability that the cost of recycling would fall in the future due to increased
public participation34. The price for recyclables would rise as the infrastructure for the recycling
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industry expands35. The results show that the existing landfill capacity in NJ would be utilized
in 9 years, by 2012, and is far below the expected long-term lifespan of typical landfills.
Implementation of waste prevention strategies in Newark did not have an impact on landfill
capacity because of the growing population rate and changing socio-economic conditions. By
the eighth year, recycling costs are more efficient than landfill cost, which may cause some to
believe that only once landfill capacity is reached is recycling beneficial. This is not the case
because recycling collection crews are far fewer than that refuse collection crews; therefore,
policy measures that promote efficiency in recycling operation would make recycling more costefficient in the near future36. Kollikkathara concluded that when a waste prevention policy is
implemented with a 50 percent target goal of recycling, additional landfill capacity is created and
the economic benefits of recycling are decreased. In the final year of the ten year period, the
benefit of recycling is positive; thus the model continues to provide support that once landfill
capacity is reached recycling costs are favorable for cities. It shows that city waste prevention
plans can be effective for the future since many landfill capacities will be met in the near future
due to increasing population and socioeconomic factors.
Authors and waste management strategists Podolsky and Spiege studied the impact of municipal
waste management policies, such as unit pricing, and recycling on the demand for residential
MSW disposal across five New Jersey counties. They concluded expenditures on MSW disposal
services decrease with increased recycling opportunities. Otegbeye used a linear model to
analyze waste disposal in six Northern New Jersey counties, Bergen, Essex, Hudson, Passaic,
Hunterdon, and Sussex in accordance of meeting the NJDEP proposed MSW recycling target of
50 percent. The study considered the 2003 recycling MSW rate of 32 percent and compared it to
NJDEP’S MSW goal of 50 percent; Otegbeye concluded that only 34.12 percent, 2.12 percent
higher than the 2003 rate, of the waste generated in the six counties could be diverted to
recycling businesses based on available capacity. Furthermore the study found that NJDEP’s
MSW recycling goal of 50 percent would result in significant costs savings of about 8.96/tons
per day for the 48.5 percent needed increase in recycling capacity to reach the 50 percent goal.
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BUSINESS INTERVIEWS

Hank Asher, Newark Facility Manager, Covanta Energy
The Covanta Essex Facility (Covanta Essex) is the largest waste-to-energy facility in New
Jersey. Covanta operates 41 waste-to-energy facilities nationwide in 17 states. The Essex
County facility is located at 183 Raymond Street in Newark. The facility’s 16-acre land is
owned by the NY-NJ-CT Port Authority, and its energy supply contract is with the Essex County
Utilities Authority which sets fees such as a tipping tee37 for the City. Covanta Essex services 22
townships within Essex County and accepts approximately 90 percent of Newark’s trash; the
facility processes 100,000 tons of waste from Newark annually which is about 25 percent of
Essex County’s production. Covanta Essex was constructed and opened in 1990, and currently
processes 2,800 tons per day of MSW, generating approximately 65 megawatts of electricity per
day for sale to energy companies. The facility processes 900,000 - 930,000 tons of waste per
year and generates 450,000 – 460,000 megawatts of electricity annually for approximately
50,000 – 55,000 homes in New Jersey. Covanta Essex is permitted by NJDEP to accept a
maximum amount of 985,000 tons of waste per year. Any requests for expansion beyond the
permit would require construction of an additional facility. The facility maintains a 93-95
percent operating rate, running most hours during a 24-hour cycle. There are approximately 90
employees at Covanta Essex; this is made up of highly-skilled operators and administrative
positions. The control operator can run up to 80-90 percent of the facility. Covanta Essex is a
non-union facility, but other Covanta sites in New Jersey hire union workers.
The facility consists of three municipal solid waste fired combustors which each have the
capacity of processing 933 tons of trash per day. The combustors, developed by Deutche
Babcock Anlagen Roller-Grate, are mass-burn technologies and are used internationally.
Covanta’s investment in Newark led to one of the largest employment of minorities through the
facility’s construction and operation phases. The waste processing phase at Covanta Essex
involves several steps. Waste is delivered to Covanta Essex via collection trucks. The waste is
dropped on the tipping floor38 and is stored in a concrete 14,000 ton capacity bunker. Cranes
transfer the waste from the bunker into a combustion chamber which maintains extremely high
temperatures. Within two hours the waste is reduced to 10 percent of its original volume.
Recycled metals are separated from the ash produced during combustion; heat from the
combustion boils water which generates steam to power a turbine and create electricity. The
electricity is sent to a grid for a power company to sell to consumers. Scrubbers and filters
remove acids and particles in the remaining gases; the gases are filtered and cleaned before
emitted. The emitted gases are monitored continually to meet standards required in the NJDEP
permit. Residual ash from the combustion chamber is either sent to a storage facility or is used
to cover a conventional landfill. The weight of ash sent to a landfill is 3 percent of the waste
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Covanta Essex is currently involved in several recycling efforts. Unsorted ferrous40 and nonferrous41 metals delivered to Covanta Essex are extracted by belt metal machinery and the metals
are cleaned and sold to businesses; last year Covanta Essex recycled 12,000 – 15,000 tons of
metal. In 2010, Covanta Essex partnered with a Newark metal recycling business, Sims Metal
Management, to accept over 12,000 tons of metal from its facility. Internally, the company
maintains a mercury collection program and they are planning to roll out a battery recycling
program to all of the Covanta plants this year. Covanta has partnered with Essex County to
support its used electronic recycling days and promote the elimination of hazardous materials
from the waste stream; when hazardous materials are removed prior to incineration it creates a
one third reduction in costs in air quality control. The company is an active member of the
Product Stewardship Institute and serves on several New Jersey consumer recycling committees.
Covanta supports all recycling options, and supports any waste that would be diverted to
recycling companies. Covanta claims its business is the best alternative to land disposal and
despite increasing practices to divert waste from landfills and waste-to-energy facilities, waste
that cannot be recycled or sent to landfills will create a continual supply for Covanta. Covanta
supports waste separation ordinances, if implemented by the City of Newark because there are
materials, such as aluminum cans and bottles, which damage the facility’s machinery enduring
maintenance costs and a reduction in energy generation.
In 1995, Covanta Essex was designated as a U.S. Occupational Safety and Health Administration
(OSHA) Voluntary Protection Programs (VPP) Star Facility. The VPP identifies employers who
have effective safety and health management systems and maintain injury and illness rates below
national Bureau of Labor Statistics averages (OSHA). Covanta Essex developed an
environmental policy with four goals to show its commitment to protecting human health and the
environment. In accordance with federal regulations, Covanta’s environmental policy aims to:
be compliant with applicable regulations and permits; prevent releases to the environment;
conserve natural resources by waste minimization; and continue improvement of environmental
performance. Covanta Essex also developed an Environmental Management System which
details management practices for applicable federal laws. The system includes facility standards
and procedures that can have an environmental impact, and the system is communicated to all
facility employees. To control emissions, Covanta Essex is equipped with several technologies,
which include: high efficiency boilers to control potential organic pollutants and carbon
monoxide; a selective non-catalytic reduction system to control nitrogen oxide emissions; spray
dryer absorbers to neutralize sulfur dioxide and hydrogen chloride gases; and an activated carbon
injection system to control mercury emissions. Additionally, Covanta Essex is equipped with a
stack continuous emissions monitoring system which allows the facility control room to measure
carbon monoxide, sulfur dioxide, and nitrogen oxide emissions from the combustor units.
Covanta Essex is committed to being an active community member and has provided local jobs
and engaged in private-public partnerships. Covanta Essex has supported at least 11 public and
private organizations, some of which: include Montclair State University, Newark Now, New
Jersey Institute of Technology’s “Femme 7” programs, and the Passaic River Coalition. The
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company has been involved in voluntary cleanups, and supported scenic road programs within
the city.

Bayshore Recycling
Gary Sondermeyer, Director of Technology Development
Gary Sondermeyer has worked for Bayshore Recycling (“Bayshore”) for six months; he
previously served as the Chief of Staff for the NJDEP. Bayshore is a diverse recycling company
and is New Jersey’s largest multi-material recycling company; the company recycles 10,000 tons
per day as permitted by NJDEP. Bayshore does not recycle hazardous solid waste and it serves
the Newark, NJ and New York City, NY areas at its 52-acre property in Woodbridge, NJ.
Bayshore has a fleet of vehicles for materials recycling, and supplies products to large utilities
such as PSE&G. Bayshore also and, manages waste for large corporations such as Nissan. The
core of Bayshore’s business involves Class B materials which includes mixed asphalt, concrete,
and brick from roads, sidewalks, and buildings. Once the materials are collected, they are
separated by type and are crushed into fine particles which are used to create new road
expansions. Bayshore recycles 10,000 tons of materials per day; this figure is inclusive of the
other recycling processes at the Bayshore main facility. The Class B recycling facility processes
2,500 tons of materials per day. Bayshore processes contaminated soil from brownfield and
industrial sites and handles 3,000 tons of soil per day. The soil is typically contaminated by
petroleum and various transportation fuels. The soil is sterilized and treated at 975 degrees in a
low-temperature thermal desorption unit; once the soil has been treated it is then reused in land
application projects. Bayshore’s transfer station processes 1,000 tons per day of materials.
The transfer station processes residential and commercial bulk materials which can include
demolitions debris and mixed products; many materials such as painted wood, cardboard, paper,
plastic, glass, and metal are extracted by hand on a conveyor belt which employs 55 workers at
the transfer station. The most common product extracted at the transfer station is dimensional
wood, also known as clean, non-contaminated wood. The dimensional wood is used to create
mulch and it is then sold off to businesses; painted wood and waxy cardboard is made into
engineered biofuel. Bayshore has future plans for development of an onsite biomass gasification
plant to power its facility operations. The recovery rate of materials delivered to the transfer
station is 80-85 percent.
The remaining tons of materials recycled daily by Bayshore consist of scrap metals recycling,
food waste source separation, Class A materials, and dredge material management and reuse.
Bayshore’s scrap metal operation, via its Coast Metal Recycling partner, accepts copper, iron,
brass, aluminum, and steel for recycling. Bayshore’s involvement with contaminated dredging
materials is processed from sites in Northern New Jersey; the dredged materials are picked up
via float barges. Bayshore acknowledged that recycling of used consumer electronics is a
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Since the company’s inception, Grease Lightning has collected approximately 15,000 gallons of
used cooking oil from restaurants in Newark, NJ; Newark, NJ comprises 30- 40 percent of
Grease Lightning’s business. The collection process involves: container drums which are
distributed to participating restaurants; restaurants empty oil from fryers and other equipment
into the drums; Grease Lightning’s trucks vacuum the oil from the drums and the oil is
transported back to the processing facility where it undergoes three processing steps. The
distilling process adds water into the oil for it to rise; the distilled oil parts and is heated through
a filter via a heat exchange process. About 99 percent of the collected used cooking oil is
processed into 99.5 percent pure vegetable oil which is sent to a facility in Erie, PA to create
biodiesel. Grease Lightning has attempted to create a partnership with Newark’s Brick City
Development Group to increase its collection services, but a formal agreement has not been
reached. By creating local partnerships Grease Lightening would be able to expand business
operations; the company could meet the need for additional capacity if requested to do so
through new partnerships or by the City of Newark. The Newark, NJ facility is not at capacity
and could handle additional capacity if requested. Grease Lightning employs approximately 25
people in its processing facility and through its collection service. Grease Lightning plans to
open a second processing facility in Long Island, NY in 2012 to accommodate the growing New
York restaurant market. The Newark communities approve of Grease Lightning’s business
operations and the company is a member of the Newark Regional Business Partnership. The
Newark facility is adjacent to Canadian Oak Railroad which is situated on federal government
property.
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Waste Management, Inc.
Tara Hemmer, Area Recycling Operation Director for the Greater Mid-Atlantic Region
Waste Management, Inc. (Waste Management) is North America’s largest environmental
solutions firm. Waste Management operates a transfer station and recycling facility located at
150 St. Charles Street in Newark. The Newark facility opened in 2007 as a single-stream
recycling facility. The facility operates on a two-shift operation and employs approximately 60
individuals. The single-stream facility recycles many materials; Waste Management’s Elizabeth,
NJ recycling facility recycles 10 million tons per month, mostly commercial C&D materials.
The Newark facility has the capacity to process 12,000 – 15,000 tons per month of recyclable
products which include plastic, aluminum, glass, household scrap, aerosols, steel, paper (all
grades), and cardboard. Waste Management currently has four sustainability goals. The first is
to double waste-based energy production by 2020; this would involve an increase in capturing
landfill gas for productive use and developing new waste-to-energy facilities. The 2020 goal is
to distribute wasted-based energy to two million homes. The second goal is to triple the amount
of products recycled; in 2009 Waste Management recycled 8.5 million tons of recyclables. By
2020, Waste Management would like to recycle 20 million tons of recycled products. Waste
Management has 36 single-stream recycling facilities in North America. The third goal is to
increase and implement new technology developments; Waste Management has purchased a
fleet of collection trucks that are fueled by diesel. The truck fleet operates in Camden, NJ and
Waste Management plans to purchase a fleet for Newark. The 2020 goal is to increase fleet
efficiency by 15 percent equating to 853 natural gas vehicles and 2,200 diesel-powered vehicles.
The fourth goal is to increase to the number of protected wildlife habitat sites in the U.S. As of
2009, Waste Management created 73 wildlife protected sites totaling 24,000 acres. The 2020
goal is to create 100 new wildlife protected sites. For 2009, waste-based energy produced by
Waste Management equaled 5,591,000 tons of coal and 21,563,000 barrels of oil.
Waste Management has recognized that food waste recycling is an opportunity. Waste
Management has received requests from stakeholders, such as supermarkets, commercial
retailers and restaurants, to be engaged in food waste recycling; food waste currently makes up
25% of the national waste stream. Waste Management is currently evaluating options for food
waste composting and processing; Waste Management has formed a partnership with Peninsula
Compost to accept produce, baked goods, yard waste, paper, frozen food, and dairy and plans to
install Centralized Organics Recycling Equipment (CORE) at its Elizabeth, NJ facility. CORE
can process up to 250 tons per day of organics, and creates a bio-slurry which is then converted
to a renewable fuel. CORE is housed within a transfer station, and future conversion facilities
are planned. Waste Management supports private-public partnerships and is invested in
Philadelphia’s RecycleBank program which assisted Philadelphia increase its recycling rate from
20-30 percent.
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ECONOMIC ANALYSIS

Model
The figures reviewed for this study were derived from: tonnage reports, including the types and
tons of waste recycled and incinerated in Newark, received from the City of Newark; population
figures for the State of New Jersey and Essex County from the U.S. Census Bureau; total private
sector and waste management sector employment in Essex County from the New Jersey
Department of Labor Workforce and Development Office and the U.S. Bureau of Labor
Statistics; and total private sector and waste management industries in Essex County from the
New Jersey Department of Labor Workforce and Development Office. Data on the waste
management sector were only available on the county level.
Calculations were performed with information provided from the four businesses contacted for
this study and it was compared with data reviewed from the City of Newark, U.S. Census
Bureau, the New Jersey Department of Labor, and the U.S. Bureau of Labor Statistics.
Results
According to the New Jersey Department of Labor Workforce and Development Office, the total
private sector employment in Essex County in 2009 was 267,900. In that same year, Essex
County’s total private sector employment related to waste management and remediation services
was 1,614. In 2009 there were 20,465 private sector employers in Essex County, and 67 were
waste management and remediation services businesses. The total number of waste management
and remediation service businesses in Essex County is .32 percent; while the total percentage of
waste management and remediation service jobs in Essex County in 2009 was .60 percent.
Covanta Essex employs 90 workers which is 5.57 percent of Essex County’s waste management
and remediation services employment. Grease Lightning employs 25 workers which is 1.54
percent of Essex County’s waste management and remediation services employment. Waste
Management employs 60 workers which is 3.71 percent of Essex County’s waste management
and remediation services employment. The Bayshore Recycling facility is located in Middlesex
County, and the facility employs 165 workers. Middlesex County’s waste management
employment sector job figures are combined with administrative and support sector job figures
and the total employment in 2008 was 40,900. Bayshore’s employment is .40% of the total
waste management remediation services and administrative and support sector.
For 2009, Newark recycled 368,173.26 tons of materials. This figure is inclusive of yard and
food waste, scrap metals, electronics, used motor oil, C&D (brick, asphalt, concrete), batteries,
tires, mixed papers, and glass. Waste Management recycled 6.29 percent of Newark’s total
recycled materials in 2009 and Bayshore Recycling recycled 1.3 percent of Newark’s total
recycled materials in 2009. Food waste recycled in Newark accounted for 52 percent of the total
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The Newark Sanitation Department estimated that approximately 15 to 20 percent of Newark’s
waste sent to Covanta Essex for incineration and energy recovery could be diverted to waste
recycling and reuse operations. Newark’s Office of Sustainability toured the Covanta Essex
facility and a Covanta Essex engineer estimated that 30 to 50 percent of the waste sent to
Covanta Essex could be diverted to recycling and reuses operations. This figure estimate by the
Covanta engineer could not be confirmed by Hank Asher.
All of the businesses interviewees expressed that their businesses operations could be expanded
if its facility were to receive additional waste. Currently, all the businesses are not operating at
full capacity, but conveyed capacity will be met in the near future as two of the four businesses
have expansion projects for 2012. Waste generation is expected to increase in New Jersey. The
state population is expected to increase 3.9 percent by 2018; however, the population in Essex
County is not expected to increase by 2018, as it only saw a slight increase in the early 20002009 period due to a spike in residential construction. Waste management and recycling will are
a continual focus in the State of New Jersey due to close proximity to neighboring states, and
state contracts for interstate commerce.
Recycling Industry Economic Impacts
Waste reuse and reduction is increasingly recognized as a source of economic performance
benefits. As costs related to landfill disposal, landfill treatment, and energy and materials used
for processing have increased businesses are seeking to capture value from waste management
activities. Waste materials, particularly used packaging and processed byproducts, and are
increasingly described as a valuable commodity42.
In 1968, the U.S. recycling industry earned 4.6 billion in profits. In 2007, profits totaled
approximately $236 billion which was more than twice the revenue brought in by the $100
billion waste disposal industry43. Disposal rates do exceed recycling rates; however, the revenue
totals support the case to increase recycling capacity due to its revenue generation44. In recent
years, the recycling industry has increasingly gained investment from the private sector. This
trend is expected to continue and increase in future years as businesses and manufacturers switch
to using more recyclable goods.
State studies have proven that recycling startup costs, including technology, infrastructure, and
behavior change, are expensive, but the long-term economic revenues far exceed that of waste
disposal45. The recycling industry is one of the few areas investors can continue to invest during
a recession46. During a recession, recycling remains more economically viable than disposal;
when recyclables are disposed of in landfills their value is permanently lost. Washington State
studied the economic impact of recyclables disposed of landfills instead of recycled; between
2003-2006 Washington State’s overall economic losses of recyclables to disposal was valued at
$800 million47. Electronics represents the fastest growing waste stream worldwide, and
potentially the best opportunity for investment48. Across the U.S., the recycling industries are
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reported to generate approximately $12.9 billion in federal, state, and local tax revenues, with 80
percent going to federal and state governments49.
In California, reuse and recycling operations have led to higher business profits, higher worker
incomes, and more jobs than the solid waste disposal industry50. Two independent studies
concluded that the economic impact of reuse and recycling industries is comparable to the
disposal industry despite the disposal industry having a more prominent presence in the state.
The solid waste diversion in California is much larger than perceived. The large and small
businesses that reuse, collect, process, manufacture and sell new products generate billions of
dollars to California’s economy yearly.
Recycling businesses have a larger benefit per ton to the economy than land disposal. In 1999,
California produced approximately 56 million tons of solid waste, of that total 38 million tons of
were disposed and 18 millions were diverted for recycling. Goldman concluded that the
economic impacts from diverting waste were comparable to the waste being disposed, despite the
difference between the two figures.
Recycling Industry Jobs
A report by Casacdia group published findings from its review of several state reports on
recycling which proved to benefit the local economy and stimulate job growth. While many
manufacturing industries in the U.S. have seen a decline due to technology upgrades and
globalization, the recycling industry has continued to create jobs and increase its share to the
labor market51. From 1967 to 2000, the recycling industry sustained an annual employment
growth rate of 8.3 percent which is a higher rate than seen by the healthcare, fast food, and the
total U.S. employment markets52. It is expected that the total number of recycling industries will
rise due to the increase in public and private investments. Despite overall employment numbers
for the recycling industry being lower than the solid waste disposal industry, several state studies
found that employment rates are higher for recycling on a per-ton basis. Increasing the total
amount of recycled materials, or diverting additional tons of waste from landfills, would result in
ten times more jobs than increasing the total amount of waste being disposed in landfills53.
A California Integrated Waste Management Board study concluded that recycling a ton of waste
has approximately twice the economic impact of burying it in the ground. In seven states, jobs in
the recycling industry reported higher average incomes than average disposal industry incomes
and statewide average incomes. California, Minnesota, Iowa, Michigan, Indiana, North
Carolina, and Washington were among the states that reported higher average incomes. In
California, employment and payroll primarily come from recycling manufacturing. If materials
are only collected and processed, but are not turned into new products, the majority of the
economic benefit is lost54. Cities that create markets to collect and process more recyclable
materials will generate greater economic impacts within their state and municipality.
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A study by the Tellus Institute and the Blue Green Alliance showed how national regulatory and
policy changes that promote a 75 percent MSW recycling and diversion from disposal, rate of
C&D debris would result in economic benefits and job creation.
Approximately, 861,000 jobs existed in 2008 in relation to direct management of MSW and
C&D. If 2008 growth rates and trends continue, by 2030 around 1.1 million jobs will exist
related to MSW and C&D direct management. If the 75 percent diversion rates are achieved
approximately 2.34 million in relation to MSW and C&D direct management will be created.
This comes to 1.2 million more jobs when the 75 percent diversion rate is implemented. These
figures are derived from labor intensive statistics highlighting that recycling and diversion
practices are more labor intensive than current waste disposal and non-recyclable practices. The
combination of the higher diversion rate and the relative labor intensity of diversion activities
mean that 98 percent of total waste management jobs would be related to MSW & C&D
diversion activities and only 2 percent would be associated with disposal.
By increasing the diversion rate job creation will occur in the: recycling industries (collection
and processing); recycling reliant industries; reuse and Remanufacturing industries, especially
those that remanufacture products for their original use.
The estimated job totals in MSW, which consists of 1.68 million of the total 2.34 million jobs
expected, under the 75 percent diversion versus the current growth rate are seen in Chart 2.
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Chart 2. Figures from the Tellus Institute More Jobs, Less Pollution Report

The report recommends several strategies and practices ensuring the achievement of the 75
percent goal which includes: policy changes, regulatory changes, and lifestyle changes. Three
specific programs in waste diversion have seen outstanding results: Massachusetts C&D; San
Francisco’s Mandatory Recycling, and Seattle’s Food Composting programs, two of which will
be described in detail for this study. Policy examples include increasing: Pay as you Throw55
(PAYT) programs incentivize recycling and composting; resource management contracting to
incentivize commercial waste generators and its contractors to reduce disposal; and, grants for
the development of MSW and C&D recycling, composting infrastructure, and recycling-based
manufacturing.
California law requires each jurisdiction to achieve at least 50 percent waste diversion, and many
cities and counties have set higher diversion goals. San Francisco set goals in 2002 to achieve 75
percent diversion by 2010, and zero waste by 2020. In 2009, San Francisco adopted a mandatory
recycling and composting ordinance. The City’s ordinance requires that all San Francisco
residents separate their recyclables, compostables, and landfill trash, and to participate in
recycling and composting programs. As a result of the ordinance, in August of 2010 San
Francisco had a 77 percent diversion from landfill rate. The ordinance has also resulted in cost
savings for businesses and the creation of private sector jobs. San Francisco has seen a 50
percent increase in businesses using the compost collection service, and a 300 percent increase in
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the number of apartments using the service. Incentives in the collection cost structure allow
businesses to save up to 75 percent in service costs by participating in recycling and composting
programs. Recology, the city's primary recycling, composting and waste company, employs
more than 1,000 workers and reported hiring approximately 118 new employees in recent years
to sort recyclables and monitor collection routes. The ordinance has increased participation in
waste sorting programs and the city’s diversion rate is now the highest of any major city in the
U.S.
Massachusetts has implemented one of the most successful statewide C&D recycling programs
in the U.S. The State’s goal was to reduce non-MSW by 88 percent in 2010, as directed in
Massachusetts’s (Mass) DEP’s Beyond 2000 Solid Waste Master Plan. MassDEP instituted a
disposal ban on select C&D materials in July 2006 which included: asphalt paving, brick,
concrete, metal and wood. Massachusetts has the only statewide ban and regulations on disposal
of unprocessed C&D waste in the country. To ensure the ban’s success, MassDEP provided
financial and technical assistance to develop infrastructure for diversion through reduction, reuse
and recycling. As of 2010, Massachusetts had more than 15 C&D processing and/or recycling
facilities; these facilities recover recyclable materials from mixed C&D debris for reuse, sale or
further processing. MassDEP estimated that in 2010, out of 3.8 million tons of C&D debris
generated, more than 3 million tons were diverted for an overall diversion rate of about 80
percent.
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AIR QUALITY

According to EPA, Covanta Essex is considered a renewable energy resource. Despite stringent
emissions standards for MSW combustion, resource recovery facilities generate significant
emissions, including hazardous air pollutants56. The most common types of emissions generated
from burning of MSW include: nitrogen oxides, sulfur dioxide as well as trace amounts of toxic
pollutants, such as mercury compounds and dioxin57. Table 3 depicts that all waste management
operations create a type of environmental impact. The chart indicated that incineration and
waste transportation operations have a higher number of chemicals produced during operations.
The average air emission rates in the United States from municipal solid waste-fired generation are:
2988 lbs of carbon dioxide, (it is estimated that the fossil fuel-derived portion of carbon dioxide emissions
represent approximately one-third of the total carbon dioxide emissions) 0.8 lbs of sulfur dioxide, and 5.4
lbs of nitrogen oxides58.

The complex composition of MSW raises concern for communities in proximity to waste-toenergy facilities. The waste composition profile of MSW that is incinerated is dependent on the
materials obtained during collection; hazardous products, such as batteries, can end up in the
waste stream causing the resource recovery facility to emit additional hazardous pollutants. New
air quality technologies have contributed to a reduction in toxic air pollutants emitted from
resource recovery facilities59.
During the 1970s-1980s, Newark’s RRF which only incinerated 70% of the expected garbage it
received produced additional ash and air emissions as did other facilities which started operation
during that time. Dioxin, which was produced as the gases cooled in the facility, and mercury, a
byproduct of household waste, emissions did not meet the standards60 and have troubled the
facility since that time. The ash produced from the incinerator must be dumped in landfills. The
amount of ash produced in the sector depends on the amount of solid waste incinerated and the
ash produced from one ton of incinerated waste61.
Due to increased urbanizations and rapid growth of large waste management facilities, poor
management of waste led to contamination water, soil and the atmosphere leading to a major
impact on public health. Long-term health studies have yet to be conducted on the contaminants
that are emitted from waste management facilities; the lack of evidence has only increased public
scrutiny of industry practices. Government and local health offices are increasingly being
pressured to fund and conduct studies on the health impacts from waste management operations.
Thousands of manuscripts have been published on the impact of emissions in proximity of waste
disposal sites; studies have shown an association between human illnesses and proximity to a
waste disposal site, however an overwhelming majority has failed to provide significant evidence
of a causal link62. The most common pathways of exposure are air inhalation, especially due to
emissions from landfills and incinerators, and consumption of food and water. Figure ___
depicts the common health hazards associated with waste management activites
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In 2003, a health assessment from 1989 was updated for a RRF in Dickerson, MD. The update
studied nineteen compounds of potential concern including polychlorinated dibenzo-p-dioxins
(PCDDs), polychlorinated dibenzo-furans (PCDFs), and polychlorinated biphenyls (PCBs). The
data from the stack emissions was used to evaluate potential human exposures from inhalation;
children and adults were evaluated for potential exposures as several residential communities
were two to five miles from the facility. Two scenarios were used for the update, and under the
worst case scenario excess lifetime cancer rate (ELCR) was predicted to be 0.4 chances in 1
million; the 1989 risk assessment predicted twice that rate at 0.9 chances in 1 million65. Under
the second scenario, the predicted ELCR was 0.43 chances in one million; this is well below
EPA’s target risk limit for combustion facilities of 10 chances in 1 million66. The conclusions
made by Roa indicate that the risk of harm to human health presented by the Montgomery
County RRF, under 2003 operating conditions is very low, and that no adverse noncarcinogenic
health effects are expected as a result of exposure to facility-related emissions. The 2003
findings are in fact lower than the 1989 predictions.
Newark’s Air
Newark is a vibrant urban industrial and transportation hub in the region; these sectors are also
responsible for a large amount of air quality issues in Newark67. According to EPA data, for
2010, Newark had three categories of air toxins that were above average when compared to the
overall air quality in the United States; these three categories were nitrogen dioxide, carbon
monoxide, and the overall air pollution index68.
Air quality data from EPA’s Envirofacts Database and EPA’s Enforcement and Compliance
History Reports for the four businesses contacted for this study were reviewed. In January 2009,
Bayshore was cited for a Clean Air Act (CAA) violation during a State Onsite inspection, and in
October 2009 the facility was listed as compliant with the CAA violation after an EPA Onsite
inspection. As of April 2010, Bayshore was listed compliant for all pollution data and
monitoring, including: carbon monoxide, nitrogen dioxide, particulate matter, sulfur dioxide, and
volatile organic compounds. The Bayshore facility has permits for eight discharge points for
toxins such as nickel, lead, and copper. Grease Lightning is classified as an organic chemical
manufacturer under its Resource Conservation Recovery Act (RCA) permit. The last inspection
performed was a 1993 RCRA inspection to which it received zero fees and was in compliance.
No emissions or compliance data were available for Grease Lightning. Waste Management’s St.
Charles facility is classified as Transfer and Recycling Center. The facility has two active
permits which are RCRA and CWA permits. The last inspection performed was a 1998 Clean
Water Act (CWA) inspection to which it received zero fees and was in compliance. No
emissions or compliance data were available for Waste Management. The reports were last
updated in April 2010.
Covanta Essex maintains five CAA permits and one Title V RCRA permit. In 2011 and 2010
Covanta Essex passed all of its state reviews and facility tests, and was deemed in compliance.
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In February 2009, Covanta Essex received eight state violations. Following the violations, EPA
deemed the facility in compliance after an April onsite inspection and a June Title V Compliance
Certification by EPA. Prior to the February violations in January 2009, Covanta Essex passed
eight stack emissions stated required by the state. In October 2008, Covanta Essex failed four of
its own operator stack emissions tests as required by the state. In September and July of 2008,
the facility received four violations each month issued by the state. In April 2008, Covanta
received an additional four violations under its Title V RCRA permit. Between 2006 and 2007,
the facility received about the same amount of violations compared the number of times it was
cited as in compliance. Within one mile of facility, the Envirofact map showed that 75% of
residents have a high school or lower degree, and 62% are non-native English speakers.
According to a Geographic Information System (GIS) study performed by the Ironbound
Community Corporation, 23 of the 37 facilities on EPA’s TRI list are located in the Ironbound
neighborhood in Newark. The facilities are located in a densely populated, minority, and highpoverty area of Newark (GIS Map, Page 40) The map also shows school locations in relation to
the TRI facilities. There is no GIS data available on the public housing complexes which are
also in proximity to the TRI facilities in the Ironbound neighborhood. The three public housing
complexes are populated mostly by low-income and minority residents69.
These factors raise environmental justice concerns. The 1994 Executive Order 12898 signed by
President Bill Clinton defined environmental justice as the fair treatment and meaningful
involvement of all people regardless of race, color, sex, national origin, or income with respect to
the development, implementation and enforcement of environmental laws, regulations, and
policies70.
It is important to evaluate the amount of hazardous chemicals emitted; emitting one pound of a
highly carcinogenic chemical is worse than emitting 1,000 pounds of a less harmful chemical71.
The American Lung Association, in its State of the Air: 2009 report, found that Essex County
has the highest population at-risk of developing pediatric asthma due to air pollution in New
Jersey72. The American Lung Association also reported that Hudson County, adjacent to many
TRI facilities in the Ironbound district, achieved below standard air quality marks for high levels
of particulate matter in the air. In 2009, EPA’s The Green Book Nonattainment Areas for
Criteria Pollutants stated that both Essex and Hudson counties failed to achieve the National
Ambient Air Quality Standard for particulate matter, PM2.5. EPA73. There is a growing
concern that children who attend schools in the vicinity of the TRI facilities in both Hudson and
Essex Counties are developing pediatric asthma.
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CONCLUSIONS and RECOMMENDATIONS

Solid waste composition studies for future waste generation estimation are important toolS for
determining RRF capacities and recycling business operations. It is essential to understand the
waste composition of a waste stream. Recyclable and hazardous products are known to be found
in MSW which, for Newark, is often incinerated emitting hazardous air pollutants and losing
economic potential. Waste separation should be increased and efficiently performed in Newark
to allow recycling businesses to take on the additional sorted materials. Waste separation at
source allows the removal of hazardous items, and provides for more efficient recycling and
composting, and a reduction of MSW to be disposed via incineration.
The NJDEP Statewide Solid Waste Management Plan recommends providing financial
assistance to businesses in order to reach the state recycling goal; proposed recycling goals must
accompany expanding recycling industry capacity. To increase local tax revenues for solid
waste recycling and management, local governments must either cut some of their current
programs or increase the local tax rate. For a sustainable materials management or recycling
operation to be successful it must be cost effective. For a business, it has been shown that cost
effectiveness outweighs other considerations such as reduced greenhouse gas emissions, and
resource savings from traditional land disposal and incineration.
Municipalities and counties need to provide continued recycling education, collection programs
and enforcement. Education programs provide the motivation for residents to recycle. Research
has shown that people’s participation in recycling programs is based on a perceived impact on
the environment, a recycling program’s effectiveness, social pressure, and financial gain.
Therefore, effective communication of recycling know-how combined with sustainable behavior
change tools is the key to a successful recycling program.
Current partnerships must be leveraged and new partnerships should be established. By creating
local partnerships, businesses such as Grease Lightening would be able to expand business
operations; the company has received requests to collect used cooking oil from residential homes
but partnership with the City have impeded this effort. Waste will continue to be produced and
private sector and corporate leadership is needed in Newark communities. This leadership
should include job training, community contests for recycling, and education on how and where
to recycle materials. Businesses need to be considerate of the social and economic conditions of
environmental justice communities; proposals need to be scaled down to the community-level,
especially for Newark.
It is important to look at the total amount and toxicity of the chemicals being emitted in a
particular area. New air quality technologies have contributed to a reduction in toxic air
pollutants emitted from resource recovery facilities. All waste management operations have
some type of environmental impact; businesses should operate with best available technology
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and should adhere to NJDEP onsite inspections and owner-facilitated testing. Onsite inspections
and owner-facilitated testing showed several violation among the four businesses selected for
this study; NJDEP must continue it update it EnviroFacts database with inspection information.
Long-term health studies have yet to be conducted on the contaminants that are emitted from
waste management facilities. More properly organized and comprehensive studies need to be
performed due to many limitations such as a lack of human exposure data and data on new
technologies.
Alternatives to waste incineration and disposal in landfills should be considered, and it is a
growing trend across the United States due to increased costs. Many recyclable products end up
in incinerators and landfills and their benefits are either lost or reduced. Recycling can be
economically valuable yet it is still considered a too-expensive practice for many organizations
and limits business and residential participation. The job impact of the four businesses on the
county level is minor compared to the total number of employed workers in the Essex County. It
is evident that waste can be diverted from Covanta Essex; three businesses could accept
additional waste materials and expand operations. Covanta Essex will not be affected by waste
diversion; due to the consistent percentage of waste that must go to landfills, Covanta will
benefit when waste is diverted from landfills since there is waste that cannot be recycled. The
four businesses are not operating at full capacity, but with an additional supply of waste
additional onsite capacity would be required in the near future. Waste Management and Covanta
Essex are the largest waste processors among the four businesses.
Businesses require knowledge of the financial costs and benefits of waste reuse if they are to
understand its value relative to other, more familiar disposal options. Increasing economic
pressure to reduce the use of landfill disposal and recycle waste may not generate beneficial
change if firms are reluctant or cannot clearly identify the value of such a change. Disposal rates
do exceed recycling rates; however, the revenue totals support the case to increase recycling
capacity due to its consistent revenue generation. All policies for funding sustainable materials
management shows that it leads to lower long-range costs. State studies have proven that
recycling startup costs, including technology, infrastructure, and behavior change, are expensive,
but the long-term economic revenues far exceed that of waste disposal. In some states reuse and
recycling operations have led to higher business profits, higher worker incomes, and more jobs
than the solid waste disposal industry. There is high probability that the cost of recycling would
fall in the future due to increased public participation. Policy measures that promote efficiency
in recycling operations would make recycling more cost-efficient in the near future. Cities that
create markets to collect and process more recyclable materials will generate greater economic
impacts within their state and municipality.

41

References
1

Quality of life includes environmental health, the satisfaction of relationships with others, and dignifying work.
Baron S., et al. Partnerships for Environmental and Occupational Justice: Contributions to Research, Capacity and
public health. American Journal of Public Health 99 (2009 Suppl 3):S517-525

2

U.S. Environmental Protection Agency, Mid-Atlantic Solid Waste Program.

<http://www.epa.gov/reg3wcmd/solidwastesummary.htm#term>
3

Cascadia Consulting Group. Recycling and Economic Development: a Review of Existing Literature on Job
Creation, Capital Investment, and Tax Revenues, King Country Linkup. 2009.

4

U.S. Environmental Protection Agency

5

Tellus Institute. More Jobs, Less Pollution: Growing the Recycling Economy in the U.S. 2011.

6

U.S. Census Bureau

7

State of New Jersey Department of Labor and Workforce Development
<http://lwd.dol.state.nj.us/labor/lpa/LMI_index.html>.

8

U.S. Census Bureau

9

Newark, NJ: Environmental Justice. CUES: Rutgers Center for Urban Environmental Sustainability.
< http://cues.rutgers.edu/newark-environmental-justice/index.html>

10
11

McGurty, Eileen. City Renaissance on a Garbage Heap: Newark, New Jersey, and Solid Waste Planning. (2003).
McGurty, Eileen. City Renaissance on a Garbage Heap: Newark, New Jersey, and Solid Waste Planning. (2003).

12
13

McGurty, Eileen. City Renaissance on a Garbage Heap: Newark, New Jersey, and Solid Waste Planning. (2003).

McGurty, Eileen. City Renaissance on a Garbage Heap: Newark, New Jersey, and Solid Waste Planning. (2003).

14

Giusti, L. A Review of Waste Management Practices and Their Impact on Human Health. Waste Management 29
(2009): 2227-2239

15

Giusti, L. A Review of Waste Management Practices and Their Impact on Human Health. Waste Management 29
(2009): 2227-2239

16

Kollikkathara, Naushad . A System Dynamic Modeling Approach for Evaluating Municipal Solid Waste
Generation, Landfill Capacity and Related Cost Management Issues. Waste Management 30 (2010): 2194-2203.

17

Kollikkathara, Naushad . A System Dynamic Modeling Approach for Evaluating Municipal Solid Waste
Generation, Landfill Capacity and Related Cost Management Issues. Waste Management 30 (2010): 2194-2203.

18

Otegbeye, M. On Achieving the State’s Household Recycling Target: A Case Study of Northern New Jersey, USA.
Waste Management 29 (2008): 647-657.

19

Curlee, T. R., S. M. Schexnayder, D. P. Vogt, A. K. Wolfe, M. P. Kelsay, and D. L. Feldman. Waste-to-Energy
in the United States: A Social and Economic Assessment. Quorum Books, Westport, Conn.: 1994.

20

The weight in tons of each material type that is generated, and how much of each material is currently
recycled, composted or disposed. Tellus Institute. More Jobs, Less Pollution: Growing the Recycling Economy in

42

the U.S. 2011.
21

New Jersey Department of Environmental Protection Statewide Solid Waste Plan

< http://www.nj.gov/dep/dshw/recycling/swmp/pdf/swmp2006.pdf>
22

Otegbeye, M. On Achieving the State’s Household Recycling Target: A Case Study of Northern New Jersey, USA.
Waste Management 29 (2008): 647-657.

23

Essex County Solid Waste Management Plan 2006 Update. < http://www.ecuanj.com/docs/051413-09Final%20SWMP%20Update.pdf.>

24

Essex County Solid Waste Management Plan 2006 Update. < http://www.ecuanj.com/docs/051413-09Final%20SWMP%20Update.pdf.>

25

Essex County Solid Waste Management Plan 2006 Update. < http://www.ecuanj.com/docs/051413-09Final%20SWMP%20Update.pdf.>

26

Essex County Solid Waste Management Plan 2006 Update. < http://www.ecuanj.com/docs/051413-09Final%20SWMP%20Update.pdf.>

27

Amy Goldsmith, Clean Water Fund New Jersey Branch. Speech at November 29, 2011 Newark Sustainable
Materials Management Conference

28

Essex County Solid Waste Management Plan 2006 Update. < http://www.ecuanj.com/docs/051413-09Final%20SWMP%20Update.pdf.>

29

Jaime Hutson, Grease Lightning. October 2011 Interview.

30

Carl Tezza, CarpetCycle. November 29, 2011 Newark Sustainable Materials Management Conference.

31

In single stream recycling residents and businesses can place recyclables in a single container for pickup and do
not need to separate materials in their home or workplace. At the recycling facility, advanced technology including
magnets, screens and scanners are used to separate, sort and process the materials, which are then shipped out for
reuse. Tara Hemmer, Waste Management.
32

Mashayekhi, A.N. Transition in the New York State Solid Waste System: A Dynamic Analysis. System Dynamics
Review 9 (1993), 23–47.

33

Mashayekhi, A.N. Transition in the New York State Solid Waste System: A Dynamic Analysis. System Dynamics
Review 9 (1993), 23–47.

34

DSM Environmental Services and Mid-Atlantic Solid Waste Consultants (MSW), for Northeast Recycling
Council (NERC). Recycling Economic Information Study Update: Delaware, Maine, Massachusetts,
New York, and Pennsylvania. 2009.
35

Kollikkathara, Naushad . A System Dynamic Modeling Approach for Evaluating Municipal Solid Waste
Generation, Landfill Capacity and Related Cost Management Issues. Waste Management 30 (2010): 2194-2203.

36

DSM Environmental Services and Mid-Atlantic Solid Waste Consultants (MSW), for Northeast Recycling
Council (NERC). Recycling Economic Information Study Update: Delaware, Maine, Massachusetts,
New York, and Pennsylvania. 2009.
37

A fee paid by anyone disposing of waste at a landfill. Tara Hemmer, Waste Management, November 2011
Interview.

43

38

Trucks used space on a tipping floor to load transported waste. Tara Hemmer, Waste Management, November
2011 Interview.
39

Otegbeye, M. On Achieving the State’s Household Recycling Target: A Case Study of Northern New Jersey, USA.
Waste Management 29 (2008): 647-657.
40

Metals that contain iron. Hank Asher, Covanta Energy, December 2011 Follow up Interview.

41

Metals that do not contain iron. Hank Asher, Covanta Energy, December 2011 Follow up Interview.

42

Dyson, Brian. "Forecasting Municipal Solid Waste Generation in a Fast-Growing Urban Region with System
Dynamics Modeling." Waste Management 25 (2005): 669-679.

43

Fried, Rona, Ph.D. 2008. Cleantech Report: Recycling Industry Offers Recession Proof Investing.
Reuters.com.
44

Cascadia Consulting Group. Recycling and Economic Development: a Review of Existing Literature on Job
Creation, Capital Investment, and Tax Revenues, King Country Linkup. 2009.
45

Alvarado, Katherine H. Employment Trends in North Carolina's Recycling Industry. Nicholas School of the
Environment and Earth Sciences, Duke University. 2004.

46

Cascadia Consulting Group. Recycling and Economic Development: a Review of Existing Literature on Job
Creation, Capital Investment, and Tax Revenues, King Country Linkup. 2009.

47

Washington State Department of Ecology. Beyond Waste Progress Report: Economic,
Environmental, and Social Vitality. 2008.

48

Fried, Rona, Ph.D. 2008. Cleantech Report: Recycling Industry Offers Recession Proof Investing.
Reuters.com.
49

R.W. Beck, Inc., for National Recycling Coalition (NRC). U.S. Recycling Economic Information
Study. 2001.

50

Cascadia Consulting Group. Recycling and Economic Development: a Review of Existing Literature on Job
Creation, Capital Investment, and Tax Revenues, King Country Linkup. 2009.
51

Alvarado, Katherine H. Employment Trends in North Carolina's Recycling Industry. Nicholas School of the
Environment and Earth Sciences, Duke University. 2004.

52

Seldman, Neil, Ph.D. Recycling Sector Has 30-Year Record of Impressive Growth. Institute for
Local Self-Reliance, Waste to Wealth Program. 2002.
53

Seldman, Neil, Ph.D. Job Creation through Product Reuse. Institute for Local Self-Reliance,
Waste to Wealth Program. 2006.

54

California Integrated Waste Management Board. Diversion is Good for the Economy:
Highlights from Two Independent Studies on the Economic Impacts of Diversion in California. 2003.
55

In Pay-As-You-Throw Programs residents are charged for the collection of municipal solid waste, ordinary
household trash, based on the amount they throw away. Tellus Institute. More Jobs, Less Pollution: Growing the
Recycling Economy in the U.S. 2011

44

56

U.S. Environmental Protection Agency. Clean Air. <http://www.epa.gov/cleanenergy/energy-and-you/affect/airemissions.html>
57

U.S. Environmental Protection Agency. Clean Air. <http://www.epa.gov/cleanenergy/energy-and-you/affect/airemissions.html>
58

U.S. Environmental Protection Agency. Compilation of Air Pollutant Emission Factors (AP-42).

59

U.S. Environmental Protection Agency. Clean Air. <http://www.epa.gov/cleanenergy/energy-and-you/affect/airemissions.html>

60

McGurty, Eileen. City Renaissance on a Garbage Heap: Newark, New Jersey, and Solid Waste Planning. (2003).

61

Mashayekhi, A.N. Transition in the New York State Solid Waste System: A Dynamic Analysis. System Dynamics
Review 9 (1993), 23–47.

62

Giusti, L. A Review of Waste Management Practices and Their Impact on Human Health. Waste Management 29
(2009): 2227-2239

63

Morello-Frosch R, Jesdale B. Separate and Unequal: Residential Segregation and Estimated Cancer Risks
Associated with Ambient Air Toxics in U.S. Metropolitan Areas. Environmental Health Perspectives 114 (2006b):
386–393

64

Giusti, L. A Review of Waste Management Practices and Their Impact on Human Health. Waste Management 29
(2009): 2227-2239

65

Rao, Ramana. Multiple Pathway Health Risk Assessment of a Municipal Waste Resource Recovery Facility in
Maryland. Environmental Management August (2003): 21-26

66

Rao, Ramana. Multiple Pathway Health Risk Assessment of a Municipal Waste Resource Recovery Facility in
Maryland. Environmental Management August (2003): 21-26

67

Ironbound Community Corporation. The Air We Breathe: Air Quality in Newark, NJ. 2004

68

Pollution Indexes, Environmental Protection Agency data, as collected by CLRsearch

69

Ironbound Community Corporation. The Air We Breathe: Air Quality in Newark, NJ. 2004

70

1994 Executive Order 12898 on Environmental Justice signed by President Bill Clinton

71

Ironbound Community Corporation. The Air We Breathe: Air Quality in Newark, NJ. 2004

72

American Lung Association. State of the Air 2009. <http://www.stateoftheair.org/2009/states/new-jersey/>

73

U.S. Environmental Protection Agency. The Green Book Nonattainment Areas for Criteria Pollutants
<http://www.epa.gov/air/oaqps/greenbk/>

45

APPENDIX

Questions for Business Interviewees in Newark, NJ
1. Do you know the total quantity of waste generated by Newark? Do you have any idea
how this quantity compares to other cities?
2. Outside your company, are you aware of the types of waste management practices being
conducted in Newark? If so, can you describe them for us? Do you know what quantity
of waste goes to such practices?
3. What quantity/percentage of Newark’s solid waste does your company recycle/manage?
Including the other stakeholders involved in managing/recycling Newark’s waste, how
would you describe your company’s part compared to others, would it be a small,
medium, or large role?
4. What types of materials does your company recycle for Newark? Could you describe
some of the processes your company practices in management/recycling of Newark’s
waste?
5. Upon recommendations from the Sustainable Materials Workshop, would it be possible
for your business to expand operations? If so, what company divisions could be
expanded? If not, what are some of the barriers that would prevent an expansion?
6. Do you think your business has an impact on Newark’s local economy? If so, how? Can
you provide any documentation which shows the company’s impact on the local
economy? If not, can you direct us to a source where this information can be found?
7. How many employees work for your company? Do you have an employee breakdown by
sector within your company?
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8. If the city were to divert waste from your company would that affect your business and
jobs related to your company? Alternatively, if the city were to transfer more waste to
your company, would that affect your business and jobs related to the company?
9. Does your company have other branches? Does your company play a role in managing
waste/recycling in any other cities?
10. Are there any other individuals related to your company that you think we should
interview for this study?
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