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INFORMATION:

ReVenture
Staff Resource: Ron Kimble, Deputy City Manager, 704-336-4169, rkimble@charlottenc.gov

Attached please find a notebook that contains answers to questions (and other supporting
documentation) raised by the City Council and members of the public at the November 1
Workshop on this topic. Please feel free to contact either Tom McKittrick at 704-364-9100 or

Ron Kimble at 704-336-4169 if you wish to discuss this further. (see left side table of contents for
attachment)

November 11 - Liberty Tree Planting Event
Staff Resource: Laura Brewer, E&PM, (704)336-5753, Ibrewer@charlottenc.gov

On Thursday, November 11, the City of Charlotte will plant a 10-foot Liberty Elm tree at Old City
Hall as part of its designation as a Liberty Tree Memorial site by the Liberty Tree Society in New
Hampshire. The Liberty EIm will be planted at the Old City Hall building at a public ceremony on
Veteran’s Day beginning at 10:30 am. A commemorative bronze tablet will be placed with the
tree detailing the historical importance of the Elm tree. The City also received a framed print
of an American Elm etching and poem and lifetime membership in the Liberty Tree Society.

The original Liberty Tree, an American Elm, is considered America’s first symbol of freedom and
has ties to both the Declaration of Independence and the Boston Tea Party. Over the last 75
years, the American Elm almost disappeared on this continent due to Dutch elm disease.
Developed by the EIm Research Institute, the Liberty Elm is a variety of American EIm made
resistant to the disease. It is being reintroduced in Charlotte and other cities as part of the
Liberty Tree Society’s efforts to commemorate the role of the American EIm in America’s past,
present and future. The Liberty EIm, now available to municipalities and private citizens, will
help diversify the selections being used to expand Charlotte’s tree canopy.

Streetcar Starter Project and Kinkisharyo Demonstration Vehicle
Staff Resource: John Mrzygod, E&PM, 704-336-2245, jmrzygod@charlottenc.qgov

Streetcar Starter Project

The City of Charlotte was notified in July 2010 that it would be receiving the Urban Circulator
Grant from the Federal Transit Authority (FTA). The City Council authorized the City Manager
to accept the grant on July 26, 2010. However, details of the grant (including Buy America
provisions, pre-award authority and project reporting details) have not been published in the
Federal Register nor announced to any of the six recipient cities.

At the most recent FTA Quarterly Meeting held in Charlotte on September 2, the FTA advised
the City that it should not sign any contracts until the register is published. Any commitments
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made prior to the pre-award authority date may not count towards the City’s local match
requirement. The consultant, URS Corporation, is waiting for the FTA to publish the grant
details and have its contract executed by the City.

City staff has been in continual contact with FTA staff since July. It is staff’s understanding that
the register is currently being reviewed by the Administrator and is in the pipeline to be
published. Once the Federal Register has been published, staff will start work on the project
and begin the process of obtaining the grant funds.

Kinkisharyo Demonstration Vehicle

The streetcar work that began in 2009 to bring the design to the 30% level for the entire
streetcar corridor includes evaluation of emerging vehicle technologies. The City held a
Technology Showcase early this year where several vehicle builders from all over the world
displayed new and innovative propulsion advancements, some of which would eliminate the
need for overhead wires on part of a streetcar route.

In July 2010, Kinkisharyo contacted and met with City staff to discuss the possibility of bringing
their new LFX 300 hybrid streetcar to Charlotte as part of a North American unveiling and tour.
Over the past few months, staff has been working closely with Kinkisharyo to work out the
details of bringing the vehicle to Charlotte in January 2011. The North American unveiling will
focus on the advantages hybrid technology can bring to a project, such as visual aesthetics,
utility impacts, clearance issues and savings in power usage. The City Council will be advised as
soon as a date is set for the unveiling and demonstration.

West Trade Street/Beatties Ford Road-Urban Land Institute Technical Advisory Panel
Staff Resource: Peter Zeiler, N&BS, 704-432-2989, pzeiler@charlottenc.gov

In June, the Urban Land Institute Technical Advisory Panel sponsored by the City of Charlotte,
Bank of America, Charlotte Center City Partners, Johnson & Wales and Johnson C. Smith
University (JCSU), created a Redevelopment Implementation Plan for the West Trade
Street/Beatties Ford Road corridor.

The report’s general findings were presented to Council at a dinner briefing on June 26, 2010,
at which time Council referred the report to the Economic Development Committee for
reference when evaluating proposed developments along the corridor.

The final report is attached and provides recommendations on strategic initiatives to assist in
the redevelopment of the Beatties Ford Road Corridor. (see left side table of contents for attachment)
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Development Inc.

) Forsite

5320 0ld Pineville Road | Charlotte, NC28217 | T: 704.364.9100 | F: 704.364.0090

November 9, 2010

RE: ReVenture Response to Council Workshop Questions
Via Email

Dear Charlotte City Council Members:

| appreciated the opportunity to speak at the Council Workshop on November 1%
regarding ReVenture. Bruce Gledhill did an excellent job out outlining the topic, which is
amending the solid waste management plan so that ReVenture can be considered as an
option for the handling of Mecklenburg County’s waste. The topic sparked some
excellent questions and dialogue regarding the overall project. The following letter will
address all questions raised during the meeting and provide a complete update on the
entire project.

Council Questions - Agenda Item #2 [ReVenture’s response in brackets]
Economic Development: Amendment to the Ten-Year Solid Waste Management Plan

Carter: | want to understand better the process of incineration / gasification. -
Concerned about placing a cap on the yard waste as it pertains to trees in order to
prohibit the use of live trees to feed the project.

[Gasification vs. Incineration: There are 2 key differences between our project and a
mass burn incinerator:

1. The fuel: Mass-burn incineration projects burn unprocessed municipal solid
waste (garbage). It has negative connotations because during the direct
combustion of the waste, dangerous carcinogenic compounds such as dioxins
and furans are formed, which can be discharged into the atmosphere.

Our project will not “burn” raw garbage but will utilize Refuse Derived Fuel (RDF).
The RDF will be created by processing garbage through a highly automated
system that will remove additional recyclables and materials that cause air
pollution like PVC, electronics and batteries. The remaining “non-recyclable”
material is shredded into confetti and then pressed into pellets. This process
transforms garbage that is typically buried in a landfill into an “Engineered Fuel”
that can be utilized to create clean electricity. We are laser focused on ensuring
our project is environmentally responsible and does not contribute to air pollution.
RDF is a way to create a clean fuel that also solves for maximum recycling.

2. The process: Gasification converts any carbon-containing material into a
synthesis gas (syngas). The syngas is a combustible gas mixture. The syngas
can be used as a fuel to generate electricity or steam (similar to natural gas).
The synthesis gas is produced under controlled conditions and is generated
without the formation of impurities associated with incinerator flue gas.
Gasification emissions are orders of magnitude lower than the emissions from an
incinerator.
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U.S. EPA DEFINITION OF GASIFICATION SYSTEM: Gasification is a chemical
process that converts carbon-containing material into a synthesis gas that can be used
for energy production or as a building block for other chemical manufacturing process.
Gasifiers operate at high temperatures and pressure in an oxygen limited environment.
Gasification is a chemical process, not a combustion process. The synthesis gas product
from the gasifier is comprised primarily of carbon monoxide and hydrogen and is similar
to natural gas. Gasification also can produce a concentrated carbon dioxide stream that
may have a significant role in carbon sequestration in the future.

http://www.epa.gov/osw/hazard/wastetypes/wasteid/gas.htm#can

With respect to live trees, ReVenture will make an absolute statement that live trees will
not be used in any way to fuel our Waste-to-Energy facility. The use of live trees in
wood fired biomass plants is a major concern for most environmental groups and we
share their concern. The only wood material we are currently planning to utilize as fuel
is a portion of the urban yard debris that is currently collected by Compost Central and
not composted. This material (approximately 50,000 tons annually) is currently used as
boiler fuel in South Carolina.]

Kinsey: Will all solid waste go to the old Statesville avenue landfill site and be
turned into fuel on that site? Are we just turning this back into a landfill?

[The Statesville Avenue site is one of two options that ReVenture is considering for the
development of the Recycled Fuel Facility that will create RDF as outlined above. The
other is a site we have under contract in the direct vicinity. Both locations are ideal in
that they are centrally located and will minimize vehicle miles driven and improve air
quality in comparison to trucks currently going into Cabarrus County.

We have teamed with FCR Casella for the design and operation of this $27 million dollar
“Recycled Fuel” facility that will transform Mecklenburg County’s garbage into Refuse
Derived Fuel (RDF). This facility is not a “landfill”. It will create over 100 new jobs, push
Mecklenburg County’s recycling rate to 35 / 40%, and recover energy from material that
is currently buried (wasted) at the Speedway Landfill. We interviewed firms across the
country and found FCR Casella to be by far the industry’s leading RDF expert. They
have the added benefit of being headquartered here in Charlotte and have been
operating the county’s recycling center for over 15 years.]

Peacock: Were there objections from other governing bodies and if so what were
those objections?

[Mr. Gledhill:  There were not, each of the boards unanimously approved the
amendment to our solid waste plan.]

Turner: | am concerned about odor and safety; please provide me more
information on this.

[Safety - In selecting FCR Casella to design and operate the Recycled Fuel Facility, a
proven safety track record was a significant selection criterion. FCR has successfully
operated Mecklenburg County’s recycling center for over 2,786 days (7.5 years) without
a lost time accident.
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Odor Control - Odor control is a major part of the Recycled Fuel Facility’s design and
will not produce offsite odor during the manufacturing of RDF.

To control the release of odor, negative pressure will be created in the tipping and
processing area of the RFF. The negative pressure is created by a series of fans and
duct work sized and placed appropriately through the RFF. The air processed through
the fan and duct work will ultimately be processed through a wet scrubber and/or bio-
filter system before being released to the outside environment.

The processing area will be separated from the tipping area. This will minimize the flow
area through which air can enter the entire building. The material delivery doors in the
tipping area will be opened and closed as quickly as possible using not more than three
doors at one time.]

Barnes: | asked about air emissions out at the Catawba River site -How will it
affect air quality at the Statesville Avenue site? -Would like to see a DVD
demonstration.

[Air Emissions — The Statesville Avenue and alternate site will in no way affect air
quality as no combustion, incineration or gasification will be taking place at that facility.

For the Waste-to-Energy (WTE) plant at ReVenture we have committed that our WTE
facility will qualify for a “Minor Source” air permit.

The EPA is currently considering changes in the air quality requirements for waste-to-
energy power plants and our project is being designed to comply with these new more
stringent regulations.

e Multiple EPA studies show that for every 1 ton of MSW diverted from a landfill
and used to create energy offsets 1 tone of Green House Gas emissions
(including landfills that have gas capture systems)

e Our project could effectively reduce 400,000 tons of GHG emissions annually,
which would create a drastic improvement in the areas air quality.

¢ We have committed to a gasification concept because of its potential to provide
the absolute lowest air emissions of any available technology.

e Our air permit will be stringently reviewed by LUESA, NCDNER and the EPA
making it one of the most heavily reviewed air permits in the state.

o There will be multiple public hearings as a result of our air permit providing ample
opportunities to hear and address the public’s concerns. ]

Howard: The White Water area is where the City has invested a lot and we don't
want to do anything that will negatively impact that investment. We need to
understand how this facility will impact traffic. -What are the limits on this facility
in terms of processing capacity? -What would expansion mean or look like?
What do we want a limit to be? -What are we comfortable with? -Who regulates it
the facility [NC DENR]? -Will this be new for NCDENR? -Where do the items
separated out that are not used as fuel or recycling go [landfill]?

[We agree that the City has invested a lot in the North West and ReVenture is focused
on providing additional economic development, jobs, and education to the community.
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Employment — Utilizing reasonable assumptions, it is possible the project will generate
over 1,000 jobs when fully developed. We believe ReVenture will become the regional
employment center needed within the Catawba Area Plan to contribute to sustainable
development principals — living, working and recreating with minimal commuting time
and offering alternatives to automobile with greenway connections we are putting in
place.

Catawba River District- ReVenture has agreed to adhere to the additional review and
certification processes established by the Catawba River District. This is voluntary and
something we have chosen to do beyond any level of regulation.

White Water Center — We have discussed at length with Charlotte Mecklenburg Utilities
incorporating design components that will minimize visual impact and eliminate any odor
potential. CMU has committed to providing state of the art technology that will alleviate
any concerns related to the proposed new waste water treatment facility.

Natural Amenities —We are also working with the North Carolina Wildlife Federation to
qualify the site for a Wildlife & Industry Together (WAIT) certification that will involve
multiple wildlife habitat enhancement and education endeavors. With over 1.4 miles of
frontage on the Catawba River and 1.5 miles along Long Creek, there are multiple
opportunities to enhance the already abundant wildlife. A habitat enhancement plan is
currently underway (green print) as well as an education plan that will incorporate
learning experiences for students in the surrounding schools.

Greenways — Part of ReVenture’'s development plan includes a 185 acre conservation
easement along Long Creek that will connect the Carolina Thread Trail to the White
Water Center. This will expand the trail system for U S National Whitewater Center. In
addition, we have met with the Mount Holly Community Development Foundation to
discuss ways to connect their extensive greenway network to the ReVenture site. Once
this connection is complete, it would provide approximately 18 +/- of Greenways in
Mecklenburg and Gaston County, one of the largest in the State.

Regional Benefit — ReVenture has recently begun discussions with Mt Holly and
Gaston County to designate the ReVenture site and the industrial property directly
across the river in Mt Holly (Gaston County) as a Multi County Clean Energy Park. This
endeavor will attempt to link the existing industrial processes where possible to ensure
all opportunities for renewable energy, alternative fuels, and energy efficiency are
explored. Additionally branding initiatives of the area including Mt Holly would be
implemented to further enhance the regions Clean Energy and green centric focus.

Traffic — ReVenture has recently retained Kimberly Horn to perform a traffic impact
analysis for ReVenture, Statesville Avenue and alternate site. All reports came back
with no traffic concerns based on the anticipated truck volumes. A summary of these
reports is attached.

Expansion/Facility Limits - With respect to Commissioner Howard’s second question,
the Recycled Fuel Facility will be able to process a maximum of 500,000 tons of
RDF/Engineered Fuel annually. Beyond 500,000 tons, the facility has diminishing
economics as transportation costs begin to outweigh the benefits. Our hope is that
every community will incorporate a Recycled Fuel Facility that will maximize recycling
and create energy or fuel from the remaining material.
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Regulations: Both facilities will be regulated and or reviewed by City of Charlotte,
Mecklenburg County, State of North Carolina and EPA.]

Barnes: Large numbers of vehicles transporting trash to this site will negatively
affect the quality of life for nearby residents. There may be a need to limit the
scope of the site.

[Currently all vehicles carrying trash associated with Mecklenburg County’s waste
agreement travel 1-85 to Cabarrus County. We will have in place a policy that will ensure
all truck traffic (the majority of which are City of Charlotte trucks) stays on designated
truck routes and avoids any residential areas. The attached traffic studies give a good
overview of the traffic routing.]

Howard: The 15% that is separated out, is that going to our landfill? -Will we be
taking on everyone else’s 15%7?

[Of the approximately 500,000 tons of trash that could eventually go through our
Recycled Fuel Facility, approximately 15% will not be able to be recycled or used as
fuel. This material will need to be landfilled. With respect to the question about
“everyone else’s 15%”, the size of the Recycled Fuel Facility will be maxed at
approximately 500,000 tons of trash. There is approximately 1.3 million tons of
residential and commercial trash generated within Mecklenburg County each year, which
is unfortunately far more than our proposed facility can handle. Again, our hope is other
communities will follow Mecklenburg County's example and encourage the development
of these facilities so that more trash can be diverted from the landfills and more
recyclables and energy can be recovered.]

Turner: Given that they have told us that there is no other facility doing this
process, | think it is important that we get a specific answer about the equipment
they will use and public safety.

[Many of the systems that will be within the Recycled Fuel Facility have been used in
Europe and the US for many years. ReVenture has partnered with FCR Casella to
design and operate the Recycled Fuel Facility. The facility process design consists of
standard existing technology for sorting recyclables, removing contaminates and
creating RDF. The process system design is being done by Bulk Handling Systems
www.bulkhandlingsystems.com which is an industry leader in equipment design for
these facilities. There are multiple RDF facilities successfully operating throughout the
Country. Please find attached a list of three similar facilities that Bulk Handling has
designed.]

Questions in Response to Citizens Forum Speaker: Bill Gupton:

Look into questions pertaining to public safety, transportation, and fuel sources. -
Facility would be a major source of hazardous air pollutants requiring Title Five
Major Source Permit.

Cannon: | want to make sure we get the proper answers to Mr. Gupton’s
guestions and concerns.
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[We fully support the goal of working towards “Zero Waste”. The practical path to Zero
Waste is to reduce, reuse, recycle and “recover”. There are two options for treating the
“non-recyclable” waste; create clean energy with it or landfill it. Not supporting creating
energy with this material is supporting landfilling which is counterintuitive to any
environmentally sensitive waste management plan.

The greenest countries in the world including Austria, Germany, Japan and Switzerland
fully embrace Waste-to-Energy and these projects represent the majority of their
renewable energy production.

ReVenture Air Permit Facts:

Why is the ReVenture Gasification Facility Classified as a Minor Source?

The definitions of major and minor sources are contained in a federal regulation
developed by the Environmental Protection Agency (EPA) codified in 40 CFR 70.2
(State Operating Permits Program). That regulation defines a major source as “any
stationary source that has the potential to emit 100 tons per year of any air pollutant
(e.g., Nitrogen Oxides, Sulfur Dioxide, Carbon Monoxide, etc.) or has the potential to
emit 10 tons per year of any hazardous air pollutant (benzene, cadmium, formaldehyde,
etc.) or 25 tons per year of all hazardous air pollutants in aggregate”.

If a stationary source will produce “below” the levels outlined above, it is classified as a
minor source. Based on ReVenture’'s technology selection, fuel preparation and
vendor performance guarantees, the proposed ReVenture Gasification Facility is less
than the major source threshold levels and therefore the ReVenture Gasification project
will be classified as a minor source.

Who is required to obtain a Title V Operating Permit?

The State Operating Permits Program regulation in 40 CFR 70.3 lists the applicability
requirements for the need to obtain a Title V Operating Permit. That regulation requires
all major sources to obtain a Title V Operating Permit. It also requires any area source
(i.e. minor source) to obtain a Title V Operating Permit if it is subject to other
requirements under Section 111 of the Clean Air Act. Section 111 contains New Source
Performance Standards (NSPS) one of which is the NSPS for Municipal Waste
Combustors (40 CFR 60, Subpart Eb). The NSPS were developed by EPA to reduce
emissions from new emission sources. The ReVenture Gasification Facility may be
subject to the Municipal Waste Combustor NSPS and thus will be required to obtain a
Title V Operating Permit even though it is a minor source. For our project, the Title V
designation will require more testing of emissions and this information will be publicly
available. The Title V designation DOES NOT allow us to be a major source emitter.

To be clear, ReVenture will have a Title V Operating permit, but will be limited to
“Minor Source” emission limits.]

Summary:
ReVenture is an opportunity for Charlotte to lead the way for major metro cities to
Rethink Waste and emerge as a leader in the Clean Energy Economy.

Our project will:

o Recycle a Superfund site into an Eco-Industrial Park that will include a myriad of
renewable energy and alternative fuel projects.
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e Reclaim the largest section of I-2 heavy industrial land in Mecklenburg County
e Provide regional economic development opportunities to attract green industries

e Push Mecklenburg “actual” recycling rates to 35/40%, potentially the highest of
any city in the Southeast.

o Divert 80% + of waste from the landfill.
e Produce enough clean electricity to power 30,000 homes.
¢ Reducing the amount of fossil-fuel (coal) burned to make electricity

¢ Reducing the air pollution associated with long-haul transportation of municipal
solid waste to landfills outside the county

¢ Reducing the methane greenhouse gas emissions from the landfills: methane is
21 times more damaging than carbon dioxide to the atmosphere.

e The proposed new CMU WWTF will drastically improve both the water quality
and flow in the Catawba River.

We have and will continue to reach out and engage environmental groups, the public
and elected officials to ease concerns and answer questions. The concept we are
creating at ReVenture is a paradigm shift on how waste is treated “and” how dormant
industrial complexes can become catalysts for Clean Energy projects.

I encourage you to review the information available on our website,
www.reventurepark.com. You will find complete details regarding the project and a data
base of over 85 recent articles, reports, and papers which are written by industry
experts, academia and environmentalists about waste-to-energy projects.

Additionally included please find additional information that was referenced above and
recent articles that are relevant and timely to the proposed project. Mecklenburg
County’s Solid Waste Management Plan states a goal of “No Wasted Resources”. We
believe ReVenture represents the single greatest opportunity to achieve that goal.

As always, | welcome the opportunity to answer guestions and please do not hesitate to
contact me at 704-364-9100 or tom@forsiteinc.com. Thank you for your continued
support and leadership.

Regards,

DMt

Tom McKittrick
President
Forsite Development, Inc.
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‘% ReVenture Park

CHARLOTTE'S FIRST ECO-INDUSTRIAL PARK

ReVenture Park will transform a 667 acre Superfund Site along the Catawba River in Charlotte, NC into
the region’s first Renewable Energy Eco-Industrial Park. The project is one of the most dynamic and
multi-faceted clean energy projects currently being developed in the U.S. ReVenture is poised to
become a national model for innovative redevelopment of Brownfield industrial properties that are
similarly situated.

Featuring multiple clean-energy projects, ReVenture will advance North Carolina’s environmental and
economic goals by attracting a myriad of rencwable energy and alternative fuel projects. The Eco-
Industrial Park is designed to leverage synergies between multiple sustainable components including a
Biomass power plant, solar fields, incubator labs, wastewater treatment and reuse, and R&D facilities.
When fully developed, ReVenture is ¢stimated to gencrate over $900 million of new investment and
create more than 1,000 “green collar” jobs.

WHAT IS REVENTURE?

s Largest section of unutilized I-2 industrial
land in Mecklenburg County (667 acres)

» Currently listed as a Federal Superfund site

e Property is being de-listed from Superfund
and enrolled into the NC Brownfields
Program

e The site will be recycled into an “Eco
Industrial Park”

e Potential to create 1000+ green jobs and over
$900M in new investment

¢ A national model for innovative
redevelopment

e Further establish the region as the “New

Energy Capital” “ReVenture is a unique opportunity for
private investment, public policy, and
environmental stewardship to intersect
and promote Charlotte’s clean energy
economy.”

Tom McKittrick
President
Forsite Developmenl, Inc.






MASTER SITE PLAN

CURRENT PROJECTS INCLUDE

A 30 +/- mega watt Waste-to-Energy
Biomass power plant

A 4 +/- mega watt photovoltaic solar
field to be developed on a closed 25
acre landfill

Anerobic Digestion facility
including an indoor composting
facility

A 12 MGD regional wastewater
treatment facility by Charlotte
Mecklenburg Utilities (CMU)

An Ethanol Transloading operation

A propane tleet vehicle conversion
facility

Office space for green or
environmental not-for-profit
organizations

A 185 +/- acre conservation easement
and trail system along the Long
Creek basin that will connect the
Carolina Thread Trail to the U.S.
National Whitewater Center

Energy crop demonstration stand

TO LEARN MORE ABOUT REVENTURE
PARK CONTACT:

Tom McKittrick
President

Forsite Development, Inc.
704-364-9100

www forsiteinc.com

www.reventurepark.com











Forsite Development, FCR Recycling to Partner on State-of-the-Art Recycled Fuel Facility in Mecklenburg County
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Forsite Development, FCR Recycling to Partner on State-
of-the-Art Recycled Fuel Facility in Mecklenburg Count

Charlotte - Forsite Development, lead developer for ReVenture

Latest News Park, announced today that it will team with FCR Recycling and its

community energy solution approach for the design and operation of

(S:tazd ]S)utTv[;ntthu_S{nes? Holida a $30 million dollar “Recycled Fuel” facility that will vastly improve
Mﬂ Mecklenburg County’s recycling rates and transform non recycling
PrintingForLess.com Choose from a recoverable waste into a fuel that can be utilized to create

full line of greeting cards and calendar renewable electricity.

This Recycled Fuel will be used to power the proposed 30-megawatt

‘ Renewable Energy Biomass pO\{Yer plant to _be"develqped at
ReVenture Park. The 667-acre “Eco Industrial” park is being

All Regions - [E{7TH developed on the former Clariant Corp. chemical plant site in
western Mecklenburg County.

o

News For Your Web Site The Recycled Fuel will be created by processing waste through a
state of the art system that will maximize the recovery of
recyclables, and eliminate materials that can cause air pollution
during energy conversion, like PVC, electronics and batteries. The
processing system will further optimize the physical and chemical
characteristics of the fuel with FCR’s proprietary engineered fuel
technologies and densifying it into a renewable fuel.

Forsite President, Tom McKittrick, states: “the utilization of Recycled
Fuel as our feedstock is the single greatest difference between our
project and a conventional Waste To Energy Plant that burns raw
garbage. We are laser focused on ensuring our project is
environmentally responsible and does not contribute to air pollution.
We interviewed firms across the country and found FCR Recycling to
be by far the industry’s leading expert for transforming garbage into
a renewable engineered fuel suitable for creating clean electricity.”

The project will likely be developed at the closed Statesville Avenue
Landfill site located at 1-85 and Statesville Avenue Road. Beyond the
significant new investment, the project will also create more than
100 new green jobs in the County and is slated to be operational
April of 2012. The facility will dramatically increase Mecklenburg
County’s recycling rate, and divert approximately 340,000 tons of
waste annually from local landfills. Over the life of the project, the
amount of trash diverted would be enough to completely fill Bank of
America Stadium.

“ReVenture is the most innovative and sustainable large scale
project that | have seen in my 25 years in the recycling business,”
said Sean Duffy, Vice President of FCR Recycling. “We have spent
the last 5 years perfecting our design for Recycled Fuel and we are
thrilled to have been selected as Forsite’s waste processing partner.
With this project, Charlotte will solidify its leadership position in
sustainable practices among major municipalities. Ultimately, we
hope this project will show other cities there are significantly better
ways to manage waste over simply burying garbage in a landfill.”

The Recycled Fuel process will represent a significant stride towards
Zero Waste. The aggressive recycling recovery part of this project
will not only harvest hundreds of thousands of tons of renewable
resources, it will insure Mecklenburg County is fully compliant with
the North Carolina law which bans bottles and cans from landfills
and dramatically improve the environmental footprint of the County.
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Forsite Development, FCR Recycling to Partner on State-of-the-Art Recycled Fuel Facility in Mecklenburg County

Project Facts:

= Combined with Mecklenburg County’s single stream recycling
efforts, the project is likely to push the County residential recycling
rate to greater than 35% and landfill diversion rate to levels in
excess of 65%.

« Offset more than 250,000 metric tons of CO2 equivalent emissions
annually by recovering additional recyclables from the waste stream.
* The Recycled Fuel created from the project will produce enough
green electricity to power more than 30,000 homes each year.

* Processing facility is expected to create more than 100 new jobs
and $5,000,000 annually in new tax base.

= Offset more than 95,000 metric tons of COo02 equivalent emissions
annually by replacing coal to produce base load power.

About FCR Recycling:

Headquartered Charlotte, FCR Recycling has operated the
Mecklenburg County recycling center for more than 20 years. The
company employs 95 people in Charlotte and operates 21 recycling
facilities in 11 states. FCR Recycling recovers and markets more
than 1.2 million tons of recyclables each year, and has managed
recycling construction projects totaling more than $250 million. FCR
Recycling has retained Bulk Handling Systems (BHS) of Eugene, OR
for the design and manufacture of the state-of-the art processing
equipment.

About Forsite Development:

Forsite Development, Inc., located in Charlotte, is a commercial real
estate development firm focused exclusively on acquiring corporate
surplus industrial real estate for the purpose of redeveloping these
properties in an economically and environmentally responsible way.
Forsite’s success is measured by its ability to breathe new life into
these underutilized assets and the communities in which they are
located.

About ReVenture:

The ReVenture Park project is transforming a 667-acre Superfund
site along the Catawba River in Charlotte into the region’s first Eco-
Industrial Park. This dynamic and multi-faceted initiative features
multiple clean-energy projects and will advance North Carolina’s
environmental and economic goals by attracting a myriad of
renewable energy and alternative fuel projects. The Eco-Industrial
Park is designed to leverage synergies between multiple sustainable
components, including a biomass waste-to-energy power plant,
solar fields, incubator labs, wastewater treatment and reuse, and
R&D facilities. ReVenture is poised to become a national model for
innovative redevelopment of Brownfield industrial properties that are
similarly situated.

-30-

FROM:
Bert Woodard, Next Level Communications
For Forsite Development, Inc.
336-978-0021 , bert@nextlevelcom.net

CONTACT:

Tom McKittrick, President

Forsite Development, Inc.
704-364-9100

Posted on: ShareThis |4 New
Thursday, October 21, 2010 08:10 PM
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Charlotte’s First Eco-Industrial Park
Hal Marshall Services Center
October 22, 2010

ReVenture Park

ReVenture Park Advisory Council Meeting

g =

e = F
s el
PR






-~
B

What is ReVenture Park!?

Largest section of unutilized I-2 industrial land in Mecklenburg County

(667 acres) located within City’s Extra Territorial Jurisdiction

Currently listed as a Federal Superfund site

Property is being de-listed from Superfund and enrolled into the NC

Brownfields Program

The site will be recycled into an “Eco Industrial Park”

Potential to create 1000+ green jobs and over $900M in new investment

A national model for innovative redevelopment

Further establish the region as the “New Energy Capital”

ReVenture Park





Master Plan
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. Current Projects

o

" Long Creek Regional Wastewater  Treatment
o Facility (WWTF)

' % = 30 megawatt Biomass to Energy power
plant

4 megawatt Solar Farm

Ethanol Transloading

Energy Crop Demonstration Stand

Indoor (InVessel) Composting

|85 acre Conservation Easement






Key RFF Project Benefits

Recycling:Will more than double the County’s recycling rate from |5-
| 7% to about 35%

Energy: Once recyclables and contaminates are removed, waste will
be converted into an energy rich clean burning fuel

Air Quality: FCR’s patented process will enable us to improve air
emissions not create more air pollution

Environment: Significant stride toward Zero Waste and key enabler
of the ReVenture project

Jobs:We will build up the surrounding community by creating green
jobs and making key capital investments





. Why FCR?

Experienced

Innovative

Recycling Centric
Approach to Partnerships
Track Record of Success
Charlotte is Home

NN N N N X X

Environmental
Commitment






Rethinking VWaste

| Develop a sustainable partnership that
enables the citizens of Mecklenburg County
to view their waste as a resource rather

B than a liability.
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20 Year Vision for this Partnership

j‘ & Leverage our collective talents and technolegies

S
o s ‘,"‘:’

Ll ¢
XL . ™
.:'-"?‘ A ,i'r 1 >
S 1

i to adopt flexible solutions that drastically improve
| the environmental footprint, -
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Mecklenburg County Current
Residential Solid Waste Practices

Moving Target:

" Waste stream is growing
Composted

6.99% = +240,000 tons per year by

Recyclf8 " 2030 in Mecklenburg Co.
i _ Landfilled

MSW “,m
67.26%

ReVenture Park
Residential Solid Waste Solution

N Composted
Over the next 20 years: 11 18% Recycled
ue
= RFF will recover more than | 43.04%
Million more tons of recyclables
= RFF will divert 7.4 million tons ' Lamjsf\i/'\'fd
from local landfills 12.36%

Assumes 2% Population Growth/Yr with Flat Generation per HH; SS Recycling Volumes Grow by 3% / Yr; All Residential MSW tons are directed to the RFF for processing / recovery





. Who is FCR Recycling?

Nationally

= 21 Operations in 11 States handling
extremely heterogeneous material
streams

» FCR, LLC is known as one of the most
iInnovative and experienced recycling
companies in the United States

= 800 Environmental Employees
= + 10 million tons recovered

= +$250 million dollars of equipment and
recycling projects

= Safety, quality/recovery, productivity






~ Who is FCR Recycling?

Local
* Headquartered in Charlotte
= 90+ local employees

= 20 Year Relationship Processing Recyclables  for
Mecklenberg County

= Recovered and sold more than 800,000 tons in
Charlotte.

Strong environmental track record

" On track for record recovery at Mecklenberg Co.
facility

= US Greenfiber — Innovative Integration saves
1,000’s of truck miles each year.





= ~Jobs

Will Create 100+ Green Jobs

Wide variety of skills and compensation

Extensive Safety and Training Program

Target Full-Time / Permanent Employees

Comprehensive Benefits Package

Construction Process Should Create
Immediate Demand for Skilled Labor






Major Equipment

= |0 Optical Sorts

= 8 Disc Screens

* 3 400 HP Low Speed High Torque
Shredders

= 2 55TPH Balers

" Four large enclosures with special  air
handling to maintain comfortable
working environments

= More than 800 Feet of Conveyors
= More than 300 Feet of Pneumatic Transfer

m 3 Skid Steers, 3 Fork Lifts, 3 Massive Front-End Loaders





Founded in 1976

Headquarters and manufacturing in Eugene, Oregon; 100,000+ sq. ft. facility with
more than 150 employees.

Design, manufacture, and installation of innovative, turnkey material processing
systems

Core Markets: Recycling, Municipal Solid Waste, Waste to Energy, and Wood
Products

Since 2008 — More than 100 successful projects in a dozen countries

Systems built by BHS received the Solid Waste Association of North America’s Gold
Awards for Excellence in 2009 (MSW) and 2010 (Single Stream)






Video Slide
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Emissions Reduction by Co-Firing EF
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502 and HCl Emissions, [bs/MWMMEBtu

0.05

0.00
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SubpartEb

Limits for SO
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Limits fquCI

Coal

30% Co-Firing Coal wyf
Engineered Fuel

Traditional ROF

RFF-Engineered Fuel

" RFF Recycled Fuel is engineered to dramatically reduce toxic
emissions when co-fired with coal

ReVenture Park





By the Numbers

= 340,000 tons of waste diverted from local landfills each year

* Combined with the County’s single stream recycling efforts, the project is likely
to push the Mecklenburg County residential recycling rate to greater than 35%
and landfill diversion rate to levels in excess of 65%.

= Offset more than 250,000 metric tons of CO2 equivalent emissions annually
by recovering additional recyclables from the waste stream.

" The recycled fuel created from the project will produce enough green
electricity to power more than 30,000 homes each year.

= Offset more than 140,000 metric tons of CO2 equivalent emissions annually
by replacing coal to produce base load power.

= Over the life of the project, the amount of trash diverted would be enough to
completely fill Bank of America Stadium 70 million cubic feet
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i Casella Renewables FCR Recycling
Jim.bohlig@casella.com- Sean.duffy@casella.com
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.\ tom@forsiteinc.com
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BulkHandling

Single Stream, Commercial & MSW System References

Company: Canada Fibers
322 Horner Avenue
Toronto, Canada

Contact: Joe Miranda
Jake Westerhof
Phone: 416-253-0400
Project: 20-25 tph Industrial, Commercial & Institutional Processing System
Operational: October 2010

This system processes metro Industrial, Commercial & Institutional waste, along with some residential Single Stream
material. Patented screening, optical and air separation technologies efficiently and economically maximize the
separation and recovery of fiber, plastics, metals and other high-value commodities from the material stream with an
extremely low final residue rate.

Company: Outagamie County Wisconsin
Department of Solid Waste
410 S. Walnut Street
Appleton, WI 54911

Contact: Mr. Philip Stecker
Director of Solid Waste
E-mail: steckepp@co.outagamie.wi.us
Phone: 920-832-1521
Project: 25-30 tph single stream system with optical unit.
Operational: June 2009

This Single Stream system is a joint effort of three counties — Brown, Outagamie, and Winnebago — and was built to
process material from a new Single Stream program that serves more than 500,000 people in more than 60
communities. The materials recovery facility (MRF) is the largest in the United States exclusively owned and operated
by a municipality. The system incorporates screening, optical and air separation technologies. The capture rate of high
value materials is virtually 100% with extremely low residue values. Winner of the 2010 SWANA Gold Award for
Recycling Systems.

Company: GreenWaste Recovery MRF Facility
625 Charles Street
San Jose, CA 95112
Contact: Frank Weigel
CEO
Email: fweigel@greenwaste.com
Phone: 408-938-4932
Project: 25 tph Single Stream System
35 tph MSW System
Operational: May 2008

This dual-line system processes recyclables from both waste streams, delivering unprecedented recovery rates and
minimizing final residue sent to landfill. The BHS patented MSW automated sorting process separates out more than
80% of recyclables, far above the usual recovery rate of 15-25% and with far less manual sorters. Technologies
incorporated into both systems include the latest in screening, air systems and optical sorting. Winner of the 2009
SWANA Gold Award for Recycling Systems.

3592 West 5th Avenue e Eugene, OR97402 ¢ tel541.485.0999 e tel 866.688.2066  fax541.485.6341
sales@bhsequip.com e bulkhandlingsystems.com
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Kimley-Horn
and Associates, Inc.

Memorandum
|

4651 Charlotte Park Dr

Suite 300
To: Mr. Houston Roberts Clrjli';rzlotte, NC

Forsite Development, Inc 28217
From:  Jonathan Guy, P.E., AICP
Date: November 1, 2010

Subject: ReVenture Park

At the request of Forsite Development, Inc, Kimley-Horn and Associates, Inc.
has conducted a transportation review of two (2) sites associated with the
ReVenture Park. The reviewed include the ReVenture Park in Mt. Holly, North
Carolina and 1,200 Amble Drive in Charlotte, North Carolina.  This
memorandum serves as an overview of our observations and recommendations
regarding the sites as well as outlines our preliminary review recommendations.
Each of the sites is discussed below in detail.

ReVenture Park Mount Holly, North Carolina

NC 27 - NC 27 (Mt. Holly Road) is a two lane state highway to Belmeade Drive.
NC 27 is a 4- lane and 5-lane facility in front of the proposed site. NC 27 is
listed as a major thoroughfare on the MUMPO Long Range Transportation Plan.
NC 27 has a posted speed limit of 45 mph. NC 27 has a 2008 Annual Average
Daily Traffic (AADT) volume of 14,000 vehicles per day according to the North
Carolina Department of Transportation. NC 27 is not currently listed on the
NCDOT Transportation Improvement Program (TIP) of the LRTP by 2035.

Belmeade Drive - Belmeade Drive is a two lane minor thoroughfare. An
existing left-turn lane with 130 feet of storage is at the intersection of NC 27 and
Belmeade Drive. Belmeade Drive has a 2008 AADT volume of 2,000 vehicles
per day according to the NCDOT.

White Water Academy and White Water Middle School are located on Belmeade
Drive south of the ReVenture site.

The US National Whitewater Center has a secondary access from Belmeade
Drive.

Regional Site Access Overview

Access to the site can be accomplished via Exit 14 (NC 27), Exit 12 (Moores
Chapel Road) on 1-485 and Exit 29 (Sam Wilson Road) on I-85.

TEL 704 333 5131
FAX 704 333 0845
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Kimley-Horn
and Associates, Inc.

Exit 14 is a “Parclo” interchange with all the interchange
ramps located on north side due to the railroad tracks on the
south side. The site is 2.6 miles from the Exit 14 interchange.
The route from Exit 14 traverses along NC 27. One left-turn is
required at the intersection of Mt. Holly Road and Mt. Holly-
Huntersville Road.

Exit 12 is a “dumb bell” configuration with roundabouts at
both ramp terminals. The route from Exit 12 traverses along
Moores Chapel Road, Rhyne Road, and Belmeade Road.

The site is 2.6 miles from the Exit 12 interchange. One right-
turn and one left-turn are required to access the site.

Exit 29 (Sam Wilson Road) is a traditional diamond
interchange with 1-85. However, because of the proximity to
1-485, the westbound 1-85 ramps are braided with each other.

Please refer to Figure 1 for an overview of regional access.

CSX Railroad

Mr. Houston Roberts, November 1, 2010, Page 2 of 7

Parclo Interchange

Dumbell Interchange

CSX owns both of the rail lines through the property. The rail lines parallel each

other before coming back together at Rozzelles Ferry Road.

Both crossings on Belmeade Drive have two quadrant gate configurations. The
main entrance on NC 27 does not have crossing gates. Flashers and a crossing

gantry are present however.

According to CSX, train frequency on the two lines through the ReVenture Park
site is based on customer demand along the line. Since use is based on customer
demand and not on a regular schedule, train frequency can range between one per
hour to one per day. Because of the potential sensitivity of materials transported

along this line, CSX will not publish historical records of use.

The frequency of trains should not interrupt or interfere with daily operations
with 80 trucks per day projected to use the ReVenture Park site. While the site
access currently exists along NC 27 and crosses both CSX lines, no guarantees
regarding the ability to maintain the access can be given. Since the access is
considered a private crossing and not a public crossing, additional coordination

with CSX should occur.
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Local Site Access

The site currently has two access points; one on NC 27 and one on Belmeade
Drive.

Main Entrance
The site’s main access is located on NC 27. An existing left-turn lane with
1,300 feet of storage is present on NC 27 at the main site entrance.

A guard house is located 200 feet from NC 27 into the site. The northern CSX
line crosses the main entrance 30 feet from NC 27. The southern CSX line
crosses the main entrance 375 feet from the guard house.

Belmeade Access

A secondary, exit only, access is located on Belmeade Drive. The Belmeade
Drive access is located 1,100 feet from the intersection with NC 27. The CSX
lines cross Belmeade Drive 535 feet and 1,050 feet from the intersection of NC
27. The current Belmeade Drive access is located 50 feet from the southern CSX
line.

Currently, there are no turn lanes on Belmeade Drive at the secondary access.

Because of the proximity of the CSX line to NC 27, as well as the parallel CSX
line located within the site, the frequency of trains should be monitored to
determine any disruption of arriving trucks is occurring. Currently, NC 27 has
the capacity to queue (store) approximately 20 tractor trailers without impeding
the through traffic. Should the frequency of trains increase to a point where
excessive queuing is occurring along NC 27, a modification of access should be
considered to mitigate this.

Please refer to Figure 1 for an overview of the site.
Traffic Impact Analysis

NCDOT’s Policy on Street and Driveway Access to North Carolina Highways
provides specific guidance regarding the need for a traffic impact study (TIS).
The three thresholds provided in the policy are:

e A TIS may be required for a site that generates 3,000 vehicles per day or
more.

e ATIS may be required for a site that is within 1,000 feet of an
interchange, high crash location, an active highway project, or along a
major thoroughfare.

e ATIS can be required at any time should the District Engineer deem it
necessary.

Based on this policy, a TIS will likely not be required for the following reasons:
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and Associates, Inc.

e The site does not generate a significant volume of trips per day. Based
on data provided by Forsite, 80 trucks per day are projected to access the

site.

e The existing land use of the site is similar in nature to the projected land
use.

e A known crash history is not present along either of the potential access
routes.

However, the District Engineer has the right to require a TIS for this site. Should
a TIS be required it will likely be based on the proposed site access from NC 27
and the potential interaction with the CSX line. The study area for the TIA
would likely include the following three (3) intersections:

e NC 27 and Belmeade Drive
e NC 27 and Main Access
e Belmeade Drive and Secondary Access

Findings Overview

e Because of the current land use, the frequency of trucks during the AM
and PM peak hours, a traffic study will likely not be required for this site.
However, the District Engineer has the right to request a traffic study
should it be determined necessary.

e The frequency of trains utilizing the existing CSX lines should not
interrupt the 80 trucks per day accessing the site. Should the frequency
increase, consideration to using Belmeade Drive should be given.

e The main access along NC 27 that crosses the two CSX rail lines is
considered a private crossing. Further coordination with CSX should
occur regarding the longevity of maintaining these crossings.

e Given the volume of 80 trucks per day accessing the site, the adjacent
land uses along NC 27, and because NC 27 is a state numbered highway,
primary access to ReVenture Park should be taken from NC 27.

o With 80 trucks accessing the site per day, trucks should approach
ReVenture Park using NC 27, Exit 14 off 1-485. Secondary access to
ReVenture Park can be made using Exit 12 (Moores Chapel Road).

o |f the Belmeade Drive access becomes the primary point of access for the
site, it should be moved south of the CSX line to allow for the
construction of a right-turn lane with 75 foot of storage and appropriate
taper without impacting the railroad.

e All guard house structures should be located at a minimum of 300 feet
inside the site to allow for adequate queuing.

All recommendations regarding the requirement for a TIS are subject to approval
by the North Carolina Department of Transportation. All additions and
attachments to the state and town roadway system shall be properly permitted,
designed and constructed in conformance to standards maintained by these
agencies.
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ReVenture Park 1200 Amble Drive, North Carolina

Graham Street — Graham Street is a four lane undivided, NCDOT maintained
roadway. Graham Street is listed as a major thoroughfare on the MUMPO Long
Range Transportation Plan. Graham Street has a posted speed limit of 45 mph.
Graham Street has a 2008 AADT volume of 28,000 vehicles per day in the
vicinity of the site.

Amble Drive - Amble Drive is a two lane unstriped roadway. Turn lanes do not
exist at the intersection with Graham Street. Amble Drive has an assumed speed
limit of 35 mph. Amble Drive is maintained by the City of Charlotte.

Pebble Street — Pebble Street is a two lane unstriped roadway. Pebble Street
connects Amble Drive to Reagan Drive. Pebble Street has an assumed speed
limit of 35 mph and is maintained by the City of Charlotte.

Reagan Drive - Reagan Drive is a two lane roadway. Reagan Drive is signalized

at the intersection with Graham Street. Reagan Drive has posted speed limit of

35 mph. Amble Drive is maintained by the City of Charlotte.
[/

b

The intersection of Reagan Drive and Pebble
Street is unsignalized. The intersection is
sized to accommodate turning movements for
heavy vehicles with large turning radii and
appropriate channelization. The projected
volume of traffic accessing the site should not
have an impact on the operations of the
intersection.

Reglonal Site Access Reagan Drive intersection with Pebble

. . . Street
Regional access to the site will be

accomplished via exit 40 (Graham Street) with 1-85.

Exit 40 is a traditional Parclo interchange will all the interchange ramps located
on the eastside due to the railroad tracks on the west side. 1200 Amble Drive is
0.7 miles from the 1-85/Graham Street interchange.

The interchange between Graham Street and 1-85 will be able to accommodate
the projected truck traffic associated with the site.

Please refer to Figure 2 for an overview of the regional access.
Site

The site currently has two driveways on Amble Drive. The western most
driveway is configured to handle truck traffic while the eastern most driveway
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provides access to a parking lot. Ingress the site can occur either via a direct route
from Graham Street to Amble Drive or from Reagan Drive via Pebble Street.
Both Amble Drive and Pebble Street are of sufficient width to accommodate
tractor trailer vehicles. As with ingress, egress from the site can occur via the
same routes.

Neither, Reagan Drive nor Amble Drive have left-turn lanes along Graham
Street. The proximity of existing land uses and the railroad tracks permit the
widening of Graham Street. Since the majority of projected truck traffic (251
vehicles per day) is projected to operate off peak, a turn lane is not likely
warranted. Should excessive delay occur along Graham Street at Amble Drive,
the existing traffic signal at Reagan Drive can be modified to accommodate a
leading left-turn phase onto Reagan Drive. Approval of signal phasing such as
this would require approval from NCDOT and the Charlotte Department of
Transportation (CDOT).

Existing land uses along Amble Drive and Pebble Street are compatible with the
proposed land use.

Please refer to Figure 2 for an overview of the site layout and diagram regarding
traffic access.

Traffic Impact Analysis

NCDOT’s Policy on Street and Driveway Access to North Carolina Highways
provides specific guidance regarding the need for a traffic impact study (TIS).
The three thresholds provided in the policy are:

e ATIS may be required for a site that generates 3,000 vehicles per day or
more.

e A TIS may be required for a site that is within 1,000 feet of an
interchange, high crash location, an active highway project, or along a
major thoroughfare.

e ATIS can be required at any time should the District Engineer deem it
necessary.

CDOT’s Land Development Rezoning and Traffic Impact Study Review Process
provides specific guidance regarding the need for a TIS. The requirements are as
follows:

e The site development generates 2,500 trips per weekday

e Exacerbates an already difficult situation such as at a railroad
crossing, fire station access, school access, etc.

o Creates the fourth leg of an existing signalized intersection

e Takes place at a high congestion location (v/c > 1)

e Affects a location with a high vehicle crash history
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Based on these polices, a TIS will likely not be required for 1200 Amble Drive
for the following reasons:

The site does not generate a significant volume of trips per day. Based
on data provided by Forsite, 251 trucks per day are projected to access
the site, during off peak periods.

The existing land use of the site is similar in nature to the projected land
use.

A known crash history is not present along either of the potential access
routes.

However, the NCDOT District Engineer and the CDOT have the right to require
a TIS for this site. The study area for the TIA would likely include the following
three (3) intersections:

Graham Street at Amble Drive
Reagan Drive at Pebble Drive
Graham Street at Reagan Drive

Findings Overview

Because of the current land use, the frequency of trucks occurring during
off peak periods, a traffic study will likely not be required for this site.
However, the CDOT and the NCDOT District Engineer have the right to
request a traffic study should it be determined necessary.

Since the projected truck traffic of 251 vehicles per day is projected to
operate off peak, a turn lane is not likely warranted.

Should excessive delay occur along Graham Street at Amble Drive, the
existing traffic signal at Reagan Drive can be modified to accommodate
a leading left-turn phase onto Reagan Drive. Approval of signal phasing
such as this would require approval from NCDOT and the Charlotte
Department of Transportation (CDOT).

Primary ingress access to 1200 Amble Drive for the truck force should
be taken from Graham Street to Amble Drive.

Primary egress access from 1200 Amble Drive for the truck force should
be taken from Amble Drive to Pebble Street to Reagan Drive to Graham
Street. This will allow the exiting trucks to take advantage of the
signalized intersection between Graham Street and Reagan Drive.

All check-in/out structures should be located at a minimum of 200 feet
inside the site to allow for adequate queuing.

Should you have any questions concerning this matter please feel free to contact
Steve Blakley or Jonathan Guy at (704-333-5131).
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Recommendations

» Because of the current land use, the frequency of trucks during
the AM and PM peak hours, a fraffic study will likely not be
required for this site. However, the District Engineer has the right
to request a traffic study should it be determined necessary.

* The frequency of trains utilizihg the existing CSX lines should not
interrupt the 80 trucks per day accessing the site.

* The main access along NC 27 that crosses the two CSX rail lines
is considered a private crossing. Further coordination with CSX

should occur regarding the longevity of maintaining these

Crossings.

* Primary access to ReVenture Park should be taken from NC 27.

* With 80 trucks accessing the site per day, trucks should
approach ReVenture Park using NC 27, Exit 14 off |-485.

* |f the Belmeade Drive access becomes the primary point of
access for the site, it should be moved south of the CSX line to
allow for the construction of a right-turn lane with 75 foot of
storage and appropriate taper without impacting the railroad.

* All guard house structures should be located at a minimum of 300

feet inside the site to allow for adequate queuing.
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Clean, Renewable Energy

Imagine a fuel that's renewable, a source of energy that reduces
the buildup of greenhouse gases...and that is endorsed by leading
environmental scientists. This fuel is being used right now, at 89
plants in the United States, about 400 in Europe and others around
the world. Last year, this source of energy generated enough
electricity to light all of the homes in Maine, New Hampshire,
Vermont, Rhode Island, and most of Massachusetts.

That is enough electricity to displace over

1.2 billion gallons of crude oil, which

could fill 15 supertankers. And

what is this miracle energy

source? . - J

AMERICA’S OWN ENERGY SOURCE

That's right. Today we have the technology to burn garbage and
trash with fewer emissions than conventional fuels burned in most
American power plants. These "waste-to-energy" plants are more
environmentally-friendly than most power plants and reduce
emissions of greenhouse gases by (1) producing electricity that
would have been generated by a conventional power plant,

(2) disposing of solid waste that would have gone to a landfill,
decomposed, and generated methane, a powerful greenhouse gas,
and (3) recovering metals for recycling.

America’s waste-to-energy facilities meet some of the most
stringent environmental standards in the world and employ the
most advanced emissions control equipment available. In fact,

the US Environmental Protection Agency concluded in 2003 that
America’s waste-to-energy plants have demonstrated "dramatic
decreases" in air emissions, and produce electricity "with less
environmental impact than almost any other source of electricity."
EPA estimates that waste-to-energy technology annually avoids
the release of 33 million metric tons of carbon dioxide, a
greenhouse gas.

(USEPA letter from Assistant Administrators
Marianne Horinko, Office of Solid Waste and
Emergency Response, and Jeffery Holmstead,
Office of Air and Radiation, to Maria Zannes,
IWSA, 2/14/03)

AMERICA’S OWN ENERGY SOURCE
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Today, when we think of garbage and trash we also think of recy-
cling. For many Americans, recycling has become an important part
of their routine at home and work. And with good reason: recycling
diverts valuable materials that would otherwise be sent for disposal.
But the reality is that a significant amount of the waste material we
generate is not recycled. Some types of waste cannot be re-used or
recycled, or are present in such small quantities that recycling is not
economical. Alternatively, using these materials as a fuel source to
generate electricity is another way of recovering value from them.

Modern waste-to-energy facilities are part of an integrated waste
management system of which recycling is an integral part. These
systems divert millions of tons of glass, plastic, paper and metal
each year for recycling. The remaining trash is converted into energy
through the combustion process, reducing the volume by 90
percent. So, for every ten cubic yards of garbage that goes into a
waste-to-energy facility, only one cubic yard of ash is landfilled!

And the ash can be recycled, too.

Turning Waste into Energy

The modern waste-to-energy plant is a technical marvel. It must
burn a fuel ranging in size from a pea to a mattress. The fuel can be
wet or dry, and it varies greatly in energy content.

These plants burn the trash completely and scrub their exhaust with
a number of sophisticated air pollution control systems to constantly
comply with federal, state and local regulations. How clean are these
plants? An EPA study demonstrates that waste-to-energy provides
the most energy recovery with the least environmental impact of
any waste management option.!

The first step in processing the trash is the receiving building.

Most municipalities served by waste-to-energy plants have some
sort of recycling program, so the trash that is recieved at the plant
has already had recyclables removed. The trash, which in some cases

AMERICA’S OWN ENERGY SOURCE
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may be shredded first, is deposited onto the floor or into a large
concrete pit in the enclosed receiving building. From this area, the
trash is then loaded into the furnaces. Air for the combustion
process in the furnaces is drawn from within the receiving building
so that air is always flowing into the building from the outside. This
creates a "negative pressure” within the building that prevents dust
and odors from escaping the building. The next step is the furnace
itself, where high temperature combustion completely destroys
viruses, bacteria, rotting food and other organic compounds found
in household garbage that could potentially impact human health.
The heat from the burning garbage boils water flowing inside the
boiler tubes and turns the water into steam.The steam can be used
directly in a heating system or a factory.

The steam is generally used to turn a turbine-generator to make
electricity. After any non-combustible residue (ash) cools, magnets
and other mechanical devices pull metals from the ash for recycling.
This is an important step, since a waste-to-energy plant can

recycle thousands of tons of metals from its ash. 2

“In my judgment, waste-to-
energy is undoubtedly a
renewable source of energy.
Our cities and towns will
continue to produce solid
waste that must be disposed
of in some manner. Waste-to-
energy is a viable means of
dealing with the problem

of disposal."

U.S. Senator Bob Graham (in a speech -
on the Senate floor, April 24,2002)

AMERICA’S OWN ENERGY SOURCE





But the furnace is only half the story. The really advanced
technology in trash burning is the air quality (emission)
control system.

If you've ever seen leaves burning, or rubber burning, or even
just wood burning in an open fire, it may be hard to picture how
garbage can be burned cleanly.

But waste-to-energy plants do not use an open fire. The combustion
process occurs in a sealed furnace with an automatic combustion
control system for maintaining a consistent process that maintains a
low level of air emissions. All flue gases from the combustion process
are directed to a series of air quality control systems for additional
cleaning. As a result, waste-to-energy plant emissions are much
cleaner than those from most fossil fuel power plants.

Sophisticated monitoring systems can respond quickly and auto-
matically to changes in the fuel and the furnace. Computer-con-
trolled monitors sample the air continuously in the furnace, the air
quality control system, and in the stack. The computers adjust the air
feeding the fire. They also adjust the addition of lime and other
chemicals used to remove pollutants.

In addition to the computerized controls, skilled operators in the
control room constantly monitor the system.Their primary goals are
to keep emissions as low as possible to improve the plant's efficien-
cy, reduce operating costs and protect the environment.

In many plants today, the computers also send information directly
to the state or local environmental agencies. Every plant must report
its air quality data to environmental regulators. Waste-to-energy
plants are among the most closely regulated power plants in

the country.

Like coal, oil and natural gas, burning trash produces various gases

AMERICA’S OWN ENERGY SOURCE

that must be controlled to protect human health and the environ-
ment. These are:

carbon monoxide

nitrogen oxides

the acid gases sulfur dioxide and hydrogen chloride

solid particulate, which can contain heavy metals

other trace constituents such as mercury and dioxins

Waste-to-energy plants meet or exceed the strictest federal stan-
dards set by federal and state environmental agencies. Waste-to-
energy employs a multi-step process to achieve superior environ-
mental performance.

Good air quality control begins in the furnace. Good combustion
minimizes the formation of carbon monoxide and products of
incomplete combustion. 3

Good combustion control also limits the formation of nitrogen
oxides. Nitrogen oxides that do form are reduced by spraying
ammonia or urea into the hot flue gas (a technology called Selective
Non-Catalytic Reduction), which converts nitrogen oxides to harm-
less nitrogen and water.

Acid gases are removed by a "dry scrubber," a device that typically
sprays a mixture of lime and water into the hot exhaust. The scrub-
ber uses lime to neutralize acid gases, just as a gardener uses lime to
neutralize acid soil. The hot gases evaporate the water,

leaving a dry particle that is captured before exiting the stack.

The dry scrubber also traps much of the heavy metals and organics.
By injecting powdered activated carbon into the hot flue gases,
waste-to-energy is the only solid waste management method that
permanently removes significant quantities of mercury from the
environment. The greatest advances in mercury control, however,
have come from the reduction of mercury in batteries, paint, and

AMERICA’S OWN ENERGY SOURCE





other consumer products, an effort manufacturers, states and the
U.S. Environmental Protection Agency began several years ago.

In fact, between 1980 and 2000, use of mercury in manufacturing
dropped by almost 90 percent.#

2500
> Mercury Product and Process Use Trends
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The final step in pollution control is to remove all these potential
contaminants---the lime salts, the activated carbon, and particulates.
These particles are called "fly ash" because they are light and tend to
be carried along in the hot flue gas. Fly ash is usually removed by a
"bag house," which works like a giant vacuum cleaner with hundreds
of fabric filter bags. Some plants use a different device, called an
electrostatic precipitator, which uses electrically charged plates to
capture the small particles of fly ash, much like a television screen
attracts house dust.

Flue gas that is discharged from the stack is primarily carbon

dioxide, nitrogen, oxygen and water with trace amounts of
other constituents.

AMERICA’S OWN ENERGY SOURCE
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Waste-to-energy plants make steam and electricity. Compared to
other fuels burned to produce steam and electricity, they are very

clean.In many cases, building a waste-to-energy plant improves
air quality by replacing other fossil fuel burning power plants.

The following table provides a direct comparison of typical air emis-
sions from power plants using different types of fuel. The emission
factor identifies the amount of air pollutants (pounds) for every
megawatt hour of electricity produced by that power plant.

While all power plants have air emissions, the use of waste-to-energy
plants creates fewer emissions than fossil fuel plants. As an example,
the following table shows that the use of trash to generate a
megawatt of electrical power instead of coal would avoid approxi-
mately 1,412 pounds of carbon dioxide (837-2,249 =-1,412),12.2
pounds of sulfur dioxide and 0.6 pounds of nitrogen oxide from
entering the environment.The amount of avoided emissions is even
greater if you consider the benefits of recovering iron and aluminum
for recycling and methane emissions avoided from landfill.

Air Emissions of Waste-to-Energy and Fossil
Fuel Power Plants (pounds per megawatt hour)®

Natural Gas
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By replacing fossil fuels, waste-to-energy reduces the buildup of
carbon dioxide in the atmosphere.Trash is mostly biomass® (includ-
ing materials like paper, natural rubber, wood, cloth and food waste),
which comes from materials that are made from plants and trees.
Biomass is renewable energy, and does not add to the buildup of
greenhouse gases like fossil fuels (oil, coal and natural gas), which
release carbon that was stored deep underground.

Additionally, over long periods of time, trash that goes to a landfill
decomposes and forms methane gas, a very potent greenhouse gas.
Modern landfills collect a portion of this methane and either vent it,
burn it in a flare or use it as fuel in an engine to make electricity.
However, some of the methane from the landfill escapes into the
atmosphere. Sending trash to a waste-to-energy plant avoids
generation of the methane at a landfill and any subsequent release.

Waste-to-energy also preserves valuable space at landfills, minimiz-
ing the amount of land that will be taken for the landfill and for the
"mining" of soil that must be used as daily landfill cover. Since ash
left over after burning is only about 10 percent of the original
volume of trash, waste-to-energy helps existing landfills last longer.
Ash residue is also being re-used to avoid the consumption of natu-
ral minerals in diverse applications such as road-base, landfill cover
and other construction applications.

Post-combustion recovery of materials, such as iron and aluminum,
also makes it easier to recycle many metals and avoids the emission
of greenhouse gases associated with production of metals from
virgin materials.

AMERICA’S OWN ENERGY SOURCE

Much of our trash now lives a second life. Twenty years ago, America
recycled 10 percent of the materials in its trash, and recovered ener-
gy from only 2 percent. Today, we recover about 28 percent of our
trash for recycling (33 percent in communities that utilize waste-to-
energy), and we combust 12 percent for energy.” The remainder of
our waste is buried in landfills.

Waste-to-energy has been shown to be compatible with recycling
programs on a nationwide basis. Some of the leading recycling pro-
grams in the country rely on waste-to-energy to take care of the
trash left after recycling. In fact, the average recycling rate of com-
munities with waste-to-energy plants is nearly 20 percent above the
national average.®

Waste disposal options should be managed in a hierarchy that maxi-
mizes the lifespan and use of our natural resources. Priority should
be given to maximizing waste reduction and reuse,

followed by maximizing recycling, maximizing
the recovery of energy and metals
through waste-to-energy and,
finally, landfilling what

remains. k W |..|

municipal solid waste disposed
in a waste-to-energy facility not
only offers significant environ-
mental and renewable benefits,
but also provides greater energy
diversity and increased energy
security for our nation."

The United States Conference of Mayors,
Adopted Resolution on Comprehensive
Solid Waste Disposal Management
(2005).

AMERICA'S OWN ENERGY SOURCE
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Environmental and Energy Study Institute

Issue Brief

Reconsidering Municipal Solid Waste as a Renewable Energy Feedstock

July 2009

For many years, opposition to the use of municipal solid waste (MSW) as an energy resource has been nearly universal among
activists and regulators. This opposition has been largely based on bad experiences with traditional garbage incineration
facilities, which are associated with high levels of toxic emissions, as well as the perception that using MSW for energy will
compete with recycling efforts. But growing climate, energy, and environmental concerns, coupled with technological
developments and regulatory changes, have ignited new interest in MSW as an energy source with the potential to provide
renewable energy while reducing greenhouse gas emissions and the need for landfill space. If the 254.1 million tons of MSW
generated in 2007 had been diverted to produce electricity, the United States could have replaced approximately 3 to 6
percent of the electricity used in that year,2 depending on conversion efficiency.3 Alternatively, Fulcrum BioEnergy estimates
that diverting all landfill waste to ethanol production could yield up to 21 billion gallons of renewable fuel annually,” which
could make a significant dent in annual United States gasoline consumption of 142 billion gallons.’

MUNICIPAL SOLID WASTE BASICS

The U.S. Environmental Protection Agency (EPA) defines municipal solid waste as including “durable goods, non-durable

"6 The term

goods, containers and packaging, food wastes and yard trimmings, and miscellaneous inorganic wastes.
does not include all forms of solid waste, such as construction and demolition debris, industrial process wastes, and sewage
sludge. 254.1 million tons of MSW were generated in 2007. Of this, 63.3 million tons were diverted to recycling, 21.7 million
tons were diverted to composting, and 31.9 million tons were combusted with energy recovery. The remaining 137.2 million
tons were sent to landfills.” Under current policy, the Energy Information Administration (EIA) differentiates between
biogenic and nonbiogenic waste in MSW, with biogenic waste excluding plastics, metals, rubber, and other nonorganic
material.® As of 2005, approximately 63 percent of the waste stream by weight was considered biogenic. This accounted for
roughly 56 percent of the total energy content of managed MSW (167 trillion Btu).? Some stakeholders argue that only the
biogenic portion of MSW should be considered “renewable,” because the items in nonbiogenic waste are derived from
mineral and fossil resources. Others argue that the entire waste stream should be treated as a renewable feedstock because
the alternative, sending a large percentage of the waste to landfills, is more damaging to the environment and does not
harness energy sources that could be put to better use.

The per capita generation of MSW has remained relatively steady since 2000, when it peaked at 4.65 Ibs/day. The per capita
discard rate (the amount of trash sent to landfills after recycling, composting, and energy recovery) has remained virtually
fixed at 2.5 lbs/day since 1960. This means that virtually the entire increase in individual waste generation has been treated in
ways other than landfilling (see graph on next page). Regardless, the total amount of MSW generated is expected to continue
rising in the foreseeable future as a result of population growth.10
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MSW-TO-ENERGY TECHNOLOGIES

A number of technologies can be used to create energy from MSW:
e Landfill Gas Capture — Waste in landfills naturally undergoes a process called anaerobic digestion, in which bacteria

in an oxygen-deprived environment break down organic material. This process emits biogas, which is composed of
approximately 50 percent CO,, 50 percent methane, and a trace amount of other gases. To secure the biogas,
operators dig a series of wells into the landfill, capturing between 60 and 90 percent of the gas emitted, depending on

the system design.16 The captured gas is then pumped to a central

Efficiency of Energy Conversion Technologies

facility where the methane can be refined to pipeline-quality (kWh/Ton ofWaSte)12,13
renewable natural gas, flared, or used for heat or electricity Landfill Gas™ 41-84
generation on site.”” However, landfill gas systems require a large | combustion™ 470-930
amount of landfill space, and a significant amount of climate- | pyrolysis 450-530
warming methane is still released. Gasification 400-650
e Combustion — Also referred to as waste-to-energy, this | Plasma Arc Gasification 400-1,250

technology involves burning waste in a chamber at high
temperature, usually 1800 degrees Fahrenheit. While old combustion facilities often had high emissions toxic
compounds, recent technological advances and tighter pollution regulations ensure that modern waste-to-energy

facilities are cleaner than almost all major manufacturing industries.*®

e Pyrolysis — MSW is heated in the absence of oxygen at Expected Landfill Diversion (% weight)*>%° ‘
temperatures ranging from 550 to 1300 degrees Fahrenheit.”* This Landfill Gas 0
releases a gaseous mixture called syngas and a liquid output, both | combustion 75%
of which can be used for electricity, heat, or fuel production. The | Pyrolysis 72-95
process also creates a relatively small amount of charcoal. While | Gasification 94-100
this process results in relatively low net greenhouse gas emissions | Plasma Arc Gasification 95-100

. . . o . e . * %
and has a high conversion efficiency, technical difficulties have 0% by volume

prevented its implementation on a commercial scale. The biggest barrier has been the difficulty of removing enough
oxygen from the MSW to sustain a strong reaction.”?

e Gasification — MSW is heated in a chamber with a small amount of oxygen present at temperatures ranging from
750 to 3000 degrees Fahrenheit. This creates syngas, which can be burned for heat or power generation, upgraded
for use in a gas turbine, or used as a chemical feedstock suitable for conversion into renewable fuels or other
biobased products.23 Gasification is economically viable at a small scale and tends to emit lower amounts of SO,, NO,,

Environmental and Energy Study Institute 2|Page





and dioxins than combustion. However, gasification has proven difficult to apply on a large scale and is not yet cost-
competitive with combustion.”*

e Plasma Arc Gasification—Superheated plasma technology is used to gasify MSW at temperatures of 10,000 degrees
Fahrenheit or higher, an environment comparable to the surface of the sun. The resulting process incinerates nearly
all of the solid waste while producing from two to ten times the energy of conventional combustion.”® The solids left
over are chemically inert, and can be used in paving surfaces.”® While the technology is still relatively immature,
several demonstration facilities have been built to provide conventional electricity, while hybrid facilities that
combine conventional and plasma gasification to create ethanol are also in development.27

AIR QUALITY AND CLIMATE CHANGE IMPACTS

While older waste incineration plants emitted unacceptably high levels of pollutants, recent regulatory changes and new
technologies have significantly reduced this concern. EPA regulations in 1995 and 2000 under the Clean Air Act have
succeeded in reducing emissions of dioxins from waste-to-energy facilities by more than 99 percent below 1990 levels, while
mercury emissions have been reduced by over 90 percent.28 The EPA noted these improvements in 2003, citing waste-to-

n29

energy as a power source “with less environmental impact than almost any other source of electricity.””” Landfill gas capture

systems, meanwhile, release much lower levels of dioxins, furans, and mercury than incinerators, although they may release

30,31

somewhat more SO, and NO,. Gasification, pyrolysis, and plasma arc technologies are also much cleaner than waste

incineration. *?

Converting MSW to energy also has tremendous potential to reduce climate-changing greenhouse gases. According to a
model developed by the EPA, each MWh of electricity generated through combustion of MSW results in a net negative CO,
footprint of 3636 lbs of carbon dioxide equivalent (COz—eq).33 This translates to approximately 1 ton of carbon equivalent for
each ton of MSW combusted. Combustion systems achieve this net reduction by offsetting fossil sources of electricity,
eliminating the methane emissions that would have occurred if the waste were landfilled, and recovering metals that can be
recycled (which is much more energy-efficient than using raw materials).®*

Landfill gas utilization also offers promise for reducing greenhouse gas emissions, although due to its relative inefficiency at
converting waste to power it does not displace as much generation from fossil fuels as combustion. The EPA estimates that a
3 MW landfill gas plant can reduce methane emissions by 125,000 tons of CO,-eq per year while displacing an additional
16,000 tons of CO,-eq of fossil fuel generation.35 Based on this projection and on the EPA estimate that the 520 additional
landfills it identifies as strong candidates could generate an additional 1200 megawatts of electricity, the United States could
reduce annual greenhouse gas emissions by as much as 56.4 million tons of CO,-eq with landfill gas capture.36

Because conventional gasification, pyrolysis and plasma arc gasification are less-commonly used with MSW, little information
exists on how carbon emissions from commercial-scale applications will compare to those of MSW combustion or landfill gas
capture. Like direct combustion, however, these technologies will offset fossil fuels, reduce methane emissions from landfills,
and can aid in the recovery of metals and other valuable end products. There is every reason to expect that the effect will be
comparable, based on the efficiency of energy generation using these technologies.

MSW FOR ENERGY AND RECYCLING

A common concern with waste-to-energy projects is that they may crowd out recycling efforts by placing a higher value on
waste, which could make diversion to waste-to-energy more attractive than investing in new recycling efforts. However, a
recent study found that communities using waste-to-energy had average recycling rates of 33.3 percent, roughly 1 percent
higher than the national average.37 Waste-to-energy need not conflict with recycling for several reasons:

Environmental and Energy Study Institute 3|Page
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Over 80 percent of all existing waste-to-energy facilities contribute directly to recycling by filtering out non-

combustible metals from a waste stream that would have otherwise been sent to the landfill. At present, waste-to-

energy facilities recover 49 percent of all ferrous metals and 8 percent of non-ferrous metals they process, leading to

over 716,000 tons in direct recycling improvements.41
One 2006 study by MSW Management found that 83
percent of communities with waste-to-energy projects
were also expanding their recycling programs, showing
that even fixed quotas do not necessarily have a negative
impact on recycling rates.*

While recycling and composting are important waste
management options, over 50 percent of the waste
stream was still diverted to landfills in 2007. Despite
efforts to expand recycling programs, population growth

Case Study — Waste-to-Energy Facility Recovers Metals

and Increases Recycling Rates
The SEMASS Resource Recovery Facility
Wareham, Massachusetts, which has won recognition

in West

from the American Academy of Environmental
Engineers and the Smithsonian Institute, among others,
captures metals at its waste-to-energy plant through a
two-stage process. By recovering material both from
input waste and the bottom ash left after combustion,

SEMASS is able to recover approximately 90% of the
38,39, 40

metal it processes for recycling.

is expected to keep this number from shrinking in the

near future.

FEDERAL POLICY

Passed in 1976, RCRA (P.L. 94-580) created a role for the federal
government in regulating solid waste pollution. The act requires states to implement a solid waste management strategy. The

Resource Conservation and Recovery Act (RCRA):

EPA was tasked with developing guidelines that states could follow in designing a strategy. These guidelines include an
emphasis on source reduction and recycling of MSW as the preferred options. Ultimately, state regulations are subject to EPA
review to ensure that federal requirements will be met. In addition, RCRA included a ban on open dumps for MSW. As a
result of this and the economies of scale required to meet stricter landfill requirements, the number of landfills has declined
from 8000 in 1988 to 1654 in 2008, while capacity has remained level.*® A number of RCRA measures were strengthened with
the 1984 Hazardous and Solid Waste Amendments, which closed several loopholes in landfill and hazardous waste treatment
standards and strengthened the power of the EPA to enforce them.*

Total Federal Electricity Subsidies™

Production Tax Credit: According to the EIA,

waste-to-energy facilities receive less federal | ghergy Type FY 2007 Net Total Subsidies  Subsidy Per Unit
support than virtually any major source of Generation (million $) of Energy
electricity, including  coal.*®  Currently, (billion kWh) (S/mWwh)
electricity generated by new facilities will

benefit from a production tax credit of 1 cent | cqg) 1946 854 0.44
per kWh as authorized under section 1101 of

the American Reinvestment and Recovery Act Natural Gas 913 227 0.25
of 2009 (P.L. 111-5).*” This credit will last for | Nuclear 794 1,267 1.59
10 years from the date the plant is put in Biomass 40 40 0.89
service for those facilities built after August 8, -

2005 and for five years for those put in service Wind 31 724 23.37
between October 22, 2004 and August 8, | Solar 1 14 24.34
2005.”®  The credit does not apply to facilities Landfill Gas 6 8 137
built before October 2004. While this

incentive is undoubtedly valuable, most other Waste-to-Energy 9 1 0.13

renewables receive 2.1 cents per kWh.
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Case Study — Fulcrum Bioenergy Converts Renewable Fuel Standard: There is currently some uncertainty regarding
Waste to Ethanol the eligibility of MSW-derived biofuels under the national Renewable Fuel

Standard (RFS) as amended by the Energy Independence and Security Act

Fulcrum  BioEnergy, based in Pleasanton, | ¢ 5507 (gisA, P.L. 110-140). While EISA does not explicitly include (or
California, is a pioneer in MSW-to-ethanol

technology. The company plans to start

construction in 2009 on a demonstration
facility to test its novel production process, | the municipal solid waste stream. EPA believes this could justify making

exclude) MSW under its definition of “renewable biomass,” it does include
‘separated yard waste or food waste’, which make up a significant part of

which puts waste through both a conventional | MSW-derived fuels eligible for the program. In a proposed rule release on

gasification unit and a plasma arc system. The | May 26, 2009, EPA solicited public comment on the appropriateness of
facility, in Storey County, Nevada, will process | thjs interpretation.*°

90,000 tons of waste per day while generating
10.5 million gallons of ethanol.*

RECENT TRENDS AND OBSTACLES TO INCREASED USE

To date, landfill gas capture has achieved by far the widest acceptance among technologies generating energy from MSW. In

December 2008, there were bioenergy programs in place at 485 landfills. These projects provided 12 billion kWh of electricity
per year, as well as 12 billion cubic feet of landfill gas per day for direct use applications such as household heating.”
Together, this was enough to provide power for 870,000 homes and heat for an additional 534,000.>

Waste combustion has not benefitted from the same public acceptance as landfill gas. In fact, No new facilities have been
constructed since 1996. There are currently 88 waste-to-energy plants in operation in 25 states, fueled by 26.3 million tons of
MSW.> The industry generates almost 17 billion kWh of electricity per year and powers close to 2 million homes.>* This
represents 20 percent of all non-hydro renewable electricity generation in the United States.

Gasification and plasma arc technologies still face a number of technological hurdles to commercial-scale use, and only
demonstration facilities have been built to date. The largest plasma arc demonstration facility, in Utashinai, Japan, can
process up to 300 tons of waste per day, and produces 7.9 MW of electricity (4.3 MW is sold to the grid, while the rest is used
to support facility operation).”> While Ze-gen, Shaw Industries, Nexterra, and several other companies have built
demonstration-scale gasification facilities, the technology has not yet been applied on a larger scale.”®

MSW still faces a number of obstacles to wider use as a feedstock. Among the most important of these are local concerns
about emissions, perceived competition with recycling, siting, financing, and low federal support. Changes in federal policy,
such as granting MSW full status under the production tax credit and the RFS and placing a firm price on carbon emissions,
could play a major role in increasing the use of MSW for electricity, heat and fuel generation.
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Don't trash waste-to-energy plants

By NICKOLAS THEMELIS
October 21, 2009 2:00 AM

Some environmentalists are arguing on behalf of the concept of Zero Waste today. They say if you ban landfills
and incinerators, people will reduce, recycle and compost and there will be zero waste, despite the fact that there
is not one community in the nation or in the world that has come even close to this goal.

Massachusetts tried this some two decades ago when it imposed a moratorium on new landfills and new
incinerators to encourage recycling. Unfortunately, you can't wish waste away and getting to zero proved to be
much harder than a lot of government officials imagined. Reality forced the state to lift the moratorium on building
new landfills more than a decade ago. Even with that, the commonwealth is exporting more waste to other states
than ever before and its recycling rate has grown stagnant. Now the state is once again contemplating what it must
do to achieve its recycling goals and whether the commonwealth should maintain its moratorium on waste-to-
energy (WTE) facilities to achieve that goal.

As director of the Earth Engineering Center at Columbia University (www.columbia.edu/cu/earth) that has studied
all aspects of waste management extensively, and a resident of Sandwich, | urge the Massachusetts Department
of Environmental Protection to lift the moratorium on WTE. Sustainable waste management requires a
comprehensive approach for dealing with municipal solid waste that, unavoidably, must include WTE. Sandwich
and Cape residents learned that first hand several years ago.

My mother, Emily Carras, was a high school teacher on the Cape where we built a house in East Sandwich that is
now my permanent home. Both of us were absolutely delighted 15 years ago when the Sandwich landfill on Route
130, just north of Route 6, was closed forever and in its place was developed a state-of-the-art waste transfer and
recycling station. That landfill, and at least 40 others all the way from south Boston to the Cape and the Islands,
were closed in the early '90s because at least as many communities, enterprising businessmen and government
officials had the foresight to collaborate in the building of a large "incinerator," the SEMASS waste-to-energy
facility near Rochester.

Several of my graduate students and | have visited SEMASS to review its operations. It combusts annually about 1
million tons of municipal solid wastes, generates nearly 600 million kilowatt-hours of electricity and recycles nearly
40,000 tons of metals annually. We have examined its operation in great detail because it was one of the 10
finalists in a 2006 Columbia University competition for "one of the best WTE facilities in the world." Its emissions
are as low as those of recently built WTE facilities and well below the strict Environmental Protection Agency and
also European Union environmental standards for such facilities. For the record, the total "toxic dioxin/furan”
emissions of SEMASS, a favorable scarecrow of some environmentalists, are less than half a gram annually, the
weight of a cigarette butt.

Despite this extraordinary performance, some extremist environmentalists have argued against building new WTE
facilities in the state although such facilities would prevent the in-state landfilling of 1.6 million tons and the export
of another million tons to distant landfills.

Is it really better to build more and more landfills that have a finite lifetime of about twenty 20 years rather than
generate electricity from waste?

If the Sierra Club and other organizations opposing WTE examined the facts, as my students have to do while
working on their theses, they would be hard pressed to say yes. They would realize that if SEMASS had not been
built, the 40 landfills that were closed from 1991 to 1995 would have been replaced by another 40 by now, either in
state or out of state. Overall, we have estimated that SEMASS in its 21 years of existence, has avoided the
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conversion of 306 acres of greenfields to landfills; generated nearly 11 billion kwh of electricity; recovered 800,000
tons of metals; and avoided the equivalent emission of 20 million tons of greenhouse gases.

So why the continued, misguided opposition to waste-to-energy facilities?

The last-resort argument of "environmental” groups is that incinerators impede recycling. This is simply not true. In
Sandwich, we recycle close to seven types of wastes and send the non-recyclable materials to SEMASS. In fact,
the most environmentally minded nations in the world, such as Denmark and Germany, recycle the most, combust
the most, and landfill the least. Earlier this year, the World Economic Forum noted that WTE is one of the large-
scale technologies that can help communities achieve a low-carbon infrastructure.

It is interesting to note that when we compared the waste management practices of the commonwealth to New
York and California, Massachusetts was far ahead. On a per-capita basis, Massachusetts residents generate less
waste than New Yorkers and much less than Californians. They also landfill less, thanks to our current WTE
facilities. It is clear that if communities in the commonwealth had not had the foresight decades ago to build WTE
facilities, when energy was dirt cheap and global warming not a concern, the state would be landfilling twice as
much as it is now.

It is incredible that environmental organizations like the Sierra Club and even some state environmental officials
are not aware of the above facts and want to turn back the clock by opposing WTE. Effective recycling and
combustion with energy recovery of post-recycled residues made the state an environmental leader before the
world even knew the implications of global warming. Now with the prospect of landfilling even more waste in-state
and exporting waste out of state, the commonwealth should choose sustainable waste management and that
includes waste to energy.

Nickolas Themelis of Sandwich is a member of the National Academy of Engineering and director of Earth
Engineering Center, Columbia University.

Copyright © Cape Cod Media Group, a division of Ottaway Newspapers, Inc. All Rights Reserved.
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September-October 2010
Harvesting a Missed Opportunity

It's time to change the experiment and invest in ways to harvest a greater
portion of our refuse material.

Photo: istockphoto/mightyisland

By John Williams

This year the US will landfill nearly the same quantity of solid waste that it did some 25 years
ago. This fact is in spite of aggressive moves into recycling and waste-to-energy that we all
hoped would reduce our consumption of limited landfill space. While reduction did occur, our
nation continues to consume more and produce more residual material. Each year we discard
millions of tons of materials that hold the potential for offsetting the use of natural resources and
for the production of millions of megawatts of domestic, renewable energy. Each ton represents
a missed opportunity to better use our resources and to make provisions for a sustainable
future.

Our efforts will be helped by changes in our nation’s energy and environmental polices. These
changes are aimed at the transformation of the economy through improvements in energy
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efficiency, reduced consumption, and development of renewable energy capacity. In addition,
there is a broad and deep rethinking of the use of our resources and strategies with the goal of
ending our nation’s dependence upon imported fuels and offshore drilling. Enormous emphasis
is being placed on reductions in greenhouse gas emissions from our buildings, transportation
networks, power plants, and solid waste management systems. We will begin to make progress
toward these goals as we reconsider the elements of our waste management systems in light of
new goals and their relationships to environmental policy.

Amory Lovins, co-founder and chairman of the of Rocky Mountain Institute, was quoted as
saying that, “When it comes to energy efficiency and conservation, we are looking beyond low-
hanging fruit to fruit that is lying on the ground.” As everyone reading this article knows, much of
that fruit has the potential to be fuel that is currently sent to landfills. According to BioCycle and
the Columbia Earth Engineering Center (2006), 248.6 million tons or more of post-recycling
waste (the municipal waste portion of a much larger stream including industrial, commercial,
and C&D)—nearly 60% of it biogenic fuel—will be disposed of in US landfills this year. This fuel
degrades and produces methane, and only a portion of that methane will be captured and
converted to energy (roughly 70% over the first 30 years in the landfill). This “fruit” will consume
precious residuals disposal (landfill) capacity and will present challenges to communities,
including management responsibilities and costs far beyond the active and post-closure
monitoring period at each landfill.

Of the roughly 250 million tons of MSW disposed, 50%—-60% is biogenic; that’'s about 140 million
tons of renewable fuel or “fruit on the ground” each year. That fuel holds the potential for at least
500 kWh per ton or 8.72 million megawatt-hours of renewable energy, enough to avoid burning
35 million tons of coal. Last year, our nation wasted the annual equivalent of $11.1 billion of
imported oil (at $80 a barrel) from the Middle East, or enough renewable energy to power 5.8
million US households, from fuel that would otherwise be deposited in landfills. This fact is ironic
given the reality that our nation faces considerable security, environmental, and economic
threats associated with dependence on imported oil.

By treating this as biogenic fuel, we avoid the introduction of methane emissions from landfills
and carbon-dioxide emissions from fossil fuel combustion, as well as emissions from
manufacturing with virgin materials. For every megawatt-hour of electricity produced by energy
from waste instead of coal, 0.47 of a ton of carbon-dioxide equivalents are avoided. For the
biogenic portion of waste that would otherwise have been landfilled, this translates to roughly 33
million tons of carbon-dioxide equivalents emissions that could be avoided each year.

Statistics in the US and abroad confirm that energy-from-waste programs provide all these
benefits while achieving higher recovery rates for recyclable materials, as compared with less
integrated systems. Recent studies have shown that communities with recycling and waste-to-
energy programs landfill fewer pounds of waste per person annually than do communities that
depend exclusively on recycling (including those with the highest reported recycling levels). It
should be stressed that even with aggressive recycling and energy recovery programs
developed over the past 25 years, our nation continues to landfill nearly the same quantities of
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material as before. The choice to rely on landfills is often driven by economics. Communities
that adhere to modern facility design and operations practices are helping avoid long-term
problems.

The economics of consumption, manufacturing, and waste management will change with
emerging carbon legislation and EPA regulation as well as shortages of raw materials and
energy. These developments will trigger changes or paradigm shifts far upstream of our nation’s
landfills. Greater emphasis will and should be placed on consumer literacy and producer
innovation to encourage reuse and waste reduction as a means of decreasing energy and raw
materials consumption. Along those lines, landfills of the future will likely be designed to function
as temporary storage facilities where material will be segregated with the intent of harvesting
portions as manufacturing feedstock or fuel.

These facts have attracted the attention of major organizations focused on global environmental
and energy issues. For example, The Clinton Global Initiative (CGI), a collection of 800 world
leaders including 60 heads of state, CEOs of global businesses, heads of many
nongovernmental entities, and philanthropic leaders including Bill Gates and Warren Buffett, has
focused its attention on this issue. At its annual meeting one year ago, the CGI convened a
gathering of producers, environmental NGOs, energy production companies, and philanthropic
organizations. The group has since formed an Action Network, which will focus on the topic,
“‘Rethinking Waste and its Management,” in an effort to maximize partnership-building among
factions that traditionally have taken opposite positions and worked to limit the alternatives
available. CGI has recognized that it is time to rethink the solid waste hierarchy to place
considerable emphasis on producer responsibility, the need to make greater strides in waste
reduction, and the need for consumers to refuse and return products and packaging to their
original source. The Action Network established an overarching goal of “eliminating the concept
of waste as we know it today” by harvesting the value of the constituents in the wastestream,
including Btus, organic materials, and atomic elements that can be used in manufacturing. This
no-wasted-resources mentality is behind aggressive efforts to tap a residuals stream that is rich
in biogenic material, which has value as low-carbon fuel that can help meet the nation’s
emerging goals while creating large humbers of green and traditional jobs.

The CGlI Action Network has embraced a series of “Rs” that are largely familiar to the readers of
this article. The group is working to frame a policy paper that CGI hopes to share with the world
during its 2010 annual meeting. Those Rs were presented in June 2009 as part of a
presentation entitled, “Skipping the Wasteful Phase of Prosperity,” at a conference of Chinese
Mayors held in Beijing and sponsored by the Joint US-China Cooperation on Clean Energy.
They were referred to as the “The 10 R’s of a Low-Consumption Society.” Recently, the11th R
was contributed by Bill Davis, chief executive officer of Ze-Gen Inc., developers of a pyrolysis-
based syngas system currently being piloted in New Bedford, MA.





11 Rs of a Low-Consumption Society

e Reduce consumption of nonessential products

e Reuse what is acquired

e Recycle components of products when finished with them

o Refuse nonessential goods, excess packaging, and shipping material

e Return products to manufacturers at the end of their useful life

e Recover organic materials and energy from recycling leftovers

¢ Remove barriers that limit waste diversion

¢ Rethink subsidies that encourage waste of limited resources

e Reward industries that make reusable and recyclable products

e Resist prosperity linked to consumption

e Reevaluate environmental positions in light of climate change imperatives and
technology advancements

Returning to the article’s title, “Harvesting a Missed Opportunity,” and Mr. Davis’ 11th R,
considerable advancements have been made around the world with regard to technologies that
can convert recycling leftovers to energy as well as organic soil amendments. With regard to the
extraction of energy from waste, a variety of technologies has been developed and is in use in
the US and abroad. Over the past three years, consultants from HDR have organized and
attended tours of facilities and integrated systems in more than a dozen counties.

HDR was joined on these technology tours by public officials from communities actively
engaged in recycling and waste management, as well as by environmental regulators. The
delegates’ professional backgrounds included engineering, planning, architecture, the sciences,
law, public policy, and academia. Types of facilities and systems examined included:

o Aerobic digestion of organic material (MSW, sewage sludge, and agricultural waste)
e Anaerobic digestion of organic material (msw, sewage sludge, and agricultural waste)
e Autoclave (select waste)

e Material recovery (MSW, C&D, commercial waste)

e Plasma arch (select wastestreams)

e Pyrolysis and gasification (select waste streams)

e Refuse-derived fuel

e Mass burn (with upfront and post-combustion material recovery)

e Mass burn (with ash recovery)

o Landfill gas capture and energy recovery

While examining each of the technologies, due diligence was conducted including visits to
actual operating facilities (including some pilot scale). The visiting teams were looking for
technical performance data including information with regard to preprocessing waste reduction,
reuse, and recycling programs upstream of the facilities; post-recycling feedstock; materials and
energy consumed and recovered; regulatory requirements and environmental performance;
residuals produced and recovery data; residuals disposal records; capital and operating costs





as well as cost recovery methods; technology integration; and materials collection and residuals
transport to markets and/or disposal. Consideration was given to community outreach and
adjacent land uses as well as direct feedback from surrounding communities.

These tours and related analyses concluded that the systems, processes, and technologies
exist to enable full adoption of the 11 Rs of a Low-Consumption Society. Further, the studies
concluded that waste reduction, reuse, recycling and energy recovery are socially and
technically compatible and complementary. Even with the technology and systems observed, as
well as a broad ban on the landfilling of municipal waste in significant portions of the EU, it was
apparent that residual materials continue to be produced, although use of integrated systems
has helped to considerably reduce consumption of landfill capacity.

Greenhouse gas emissions were avoided, thanks to a combination of material reuse and energy
recovery. Reductions were most significant where waste disposal occurred in locations near the
source of generation. In addition, the production of methane (and other GHGs) was avoided by
reducing flows to landfills. Also, emissions were avoided at fossil-fuel-based generation facilities
as a result of decreased energy consumption, thanks to waste reduction and recycling, and
significant quantities of energy recovered by energy from waste facilities. Finally, the research
confirmed that energy from waste facilities is the most highly regulated, closely monitored, and
precisely controlled in the power-generation industry. Significant environmental track records
have been established with regard to these technologies, with many in operation for more than
20 years.

The conclusions mentioned so far are all positive and not likely to be new to MSW Management
readers. However, there is a much larger audience, essential to pursuit of the 11 Rs, that we are
not reaching. This audience really matters; it influences public policy decisions; it decides to
purchase renewable energy; and it cares about the environment, sustainability, and the need for
energy independence. This audience represents a demographic that includes teens and young
adults, the newest generations that have been left with the legacy of decisions we made 25
years ago. We need to tune into that new audience during this transformational period in the
global marketplace.

Our challenge today is to engage this new generation in developing a 21st century framework
that can embrace the 11 R’s and achieve a goal of no wasted resources through its influence
and willingness to create a low-consumption society. This is an audience whose members have
been practicing recycling techniques for their entire lives and who think of it as a routine step in
waste management. Unfortunately, as we raised this generation from childhood, we omitted
lessons on responsible consumption, resource, energy, and GHG management. Those
omissions were significant, as this generation will pay a considerable price for limitations in our
thinking.

The good news is that it is equipped with fresh minds and a global perspective that is being
shaped by tough economic times, environmental disaster, national security threats, and the
challenge of climate change. They will be more willing to make decisions their predecessors





never would have considered (like the choice between travel by car and mass transit; living in
large suburban homes verses dense, walkable neighborhoods; carrying reusable water bottles
instead of buying throwaway containers). These are smart young people who want to do the
right thing. They are plugged into the new media. They have traveled the world and seen
progress in other countries. They view recycling as part of the routine waste management
process. They are clearly concerned about climate change and the need for low-carbon,
renewable energy. They need to know that energy from waste is a means to achieving a zero-
waste society where zero is possible when recycled leftovers are converted to energy. They
understand that sustainability is about no wasted resources.

We have failed to engage this new audience—the generation that will inherit our good and bad
decisions. So, now that we have identified our audience, how do we reach them?

Carl Pope, the executive director of the Sierra Club, summed it up at the Clinton Global Initiative
2008 annual meeting when he said the key to accomplishing big things is to “form coalitions.”
Where is our coalition? Is it SWANA, IWSA, ISWA, MWRA, WTERT? Not to belittle their
contributions (I am a member of all of them), but keep in mind that the value and intent of a
coalition is to gather a diverse collection of partners with a common interest and significant
cumulative power.

Our communications strategy needs to go beyond recycling, energy recovery, and landfill
people talking (and agreeing) with each other. Our plan should think big and use TV, print, and
social media including blogs, You Tube, and Twitter. Our message should be crafted by a
coalition of partners willing to collaborate to accomplish big things—organizations that care
about global environmental, health, education, poverty, climate, and energy issues;
organizations that know that wasted resources, including fuel, are wasted opportunities to save
or improve lives. To be specific, we should look to groups like the Clinton Global Initiative;
GROCC at the Earth Institute at Columbia University (one of the first world organizations to
recognize WTE as part of the solution to climate change); the Climate Group, which focuses on
encouraging business and communities to collaborate to reduce GHG emissions; the United
States Conference of Mayors Climate Action Council, the force behind 1,000-plus signatures on
the US Mayors’ Climate Protection Agreement; and the Municipal Waste Management
Association.

The plan should also include partnerships with specific not-for-profits that see the role the 11 Rs
play in fulfilling the most basic needs: groups like the Earth Policy Institute, the Anti-Poverty
Campaign, ONE (Bono), the National Association of Evangelicals, Harvard’s Kennedy School,
Good Energies, Ceres, the Clinton Climate Initiative, the Center for American Progress, and the
Energy Action Coalition.

The plan should be framed around local and global needs and the need for changing to
renewable energy. It could take 30 years to make this transition, and energy from waste is a
perfect and practical bridge, a bridge that can help reduce GHG emissions and consumption of
raw materials and natural resources. The plan should emphasize the benefits associated with
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consumer- and producer-oriented integrated waste management systems, stressing the fact
that waste reduction, recycling, and energy from waste is like harvesting fruit on the ground.
Pursuing the 11 Rs could be key feature of a massively integrated, sustainable world. SWANA
members could lead the effort by introducing the new framework in their communities and by
shouldering responsibility for translating federal energy and carbon policy into action that
achieves even greater goals. Challenges of this scale are nothing new to our industry. Now is
the time to harvest our missed opportunity.
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Communities with waste-to-energy (WTE) facilities across the
country responded enthusiastically in favor of combining
recycling with WTE for the management of household trash.
The 2002 survey not only confirmed that recycling and WTE
are compatible but also provided solid reasons why the two
technologies perform better together than separately. (The
compatibility survey, conducted as part of the investigation to
compile The 2002 ISWA [Integrated Waste Services
Association] Directory of Waste-to-Energy Plants, was e Answering the Tough Questions About
conducted between April and September 2002. For a copy of Recycling-WTE Compatibility

the directory, contact IWSA at 202/467-6240 or e-mail Realities of Recycling
Zanneswte@aol.com.) Key findings include the following: Recycling on the Move

Single-Stream Versus Multistream Recycling
Remote Recycling

You may also be interested in...

e Fifty-seven percent of the responding WTE communities
have recycling rates greater than the national average of
28%. The average recycling rate for WTE communities across the United States is 33%.

e Onsite WTE recycling, in the form of ferrous and nonferrous metals recovery, ash reuse, and other materials
recovery, is occurring at 82% of US facilities.

e All WTE plants in the US are linked to offsite recycling programs.

e All recycling coordinators, municipal officials, and waste management professionals responding to the
compatibility portion of the investigation provided evidence regarding why they believe recycling and WTE are
compatible.

Survey Methodology

WTE communities were contacted by e-mail and telephone to discuss the compatibility issue. Data pertaining to
onsite recovery of materials for recycling were collected for all 105 US facilities, including refuse-derived fuel
(RDF) processing operations that do not combust trash but generate only RDF fuel. Offsite recycling data
pertaining to WTE community recycling rates were obtained for 98 operating facilities (not including RDF
processing operations). More detailed data relating to the type of offsite recycling materials and programs, as well
as the compatibility question, were obtained for 64 WTE operations. More detailed interviews were conducted with
public officials in seven communities.

Onsite Recycling

Among operating US WTE plants, 77% have onsite ferrous metal recovery programs. These facilities recover
more than 773,000 tons of ferrous annually. Most of these metals are recovered at mass-burn WTE plants,
postcombustion. In addition, 43% of the operating facilities recover other materials on-site for recycling (e.g.,
nonferrous metals, plastics, glass, white goods, and combustion ash). More than 853,800 tons of these
recyclables are recovered annually. Combining all onsite WTE recycling, 82% of the US facilities recycle nearly
1,627,000 tons.

Offsite Recycling

All 98 communities with operating WTE plants are linked to offsite recycling programs. The recycling operations
associated with these programs may be public or private, residential or commercial. The programs may also
operate outside of the community in which the plant is specifically located. The types of recycling programs noted
by the 64 WTE communities who provided actual details are shown in Table 1. The types of materials linked to

these programs also are provided. Other programs and related materials include compost and mulch operations,

artificial reef construction, household hazardous waste management, mercury reduction efforts, battery recycling,
used oil management, public and school outreach programs, computers and other electronics deconstruction,
Christmas tree collection, aseptic packaging programs, and management of such materials as chipboard,
sheetrock, pallets, bulky waste, telephone books, latex paint, tires, and plastic film. A combination of programs is
typically found in the same community.
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Table 1. Recycling Program(s) and
Materials Recycled in WTE Communities

Type of Recycling Program Responding WTE
Communities

Drop-Off Centers 91%
Curbside Collection 83%
Materials Recovery Facility 52%
Other Programs 36%

Type of Recycling Material Responding WTE
Communities

Metals 95%
Plastics 91%

Glass 88%

Fiber 84%
Other Materials 67%
Source: J.V.L. Kiser and M. Zannes, Integrated Waste Services Association,
September 2002

High Recycling Rates

According to the US Environmental Protection Agency, the current municipal recycling rate in the US is 28%. By
comparison, 57% of the 98 WTE communities contacted for this investigation have a higher recycling rate. Further,
the average recycling rate for all US WTE communities is 33%. Ten years ago, WTE communities had an average
recycling rate of 21% versus the national rate of 17%. This trend is shown in Figure 1.

Figure 1. WTE Community Recycling Average Vs. National Rate
1992 2002

Total US Total US

Recyc”ng e - o - >

Note: Based on responses from 66 WTE communities during 1992, 98 WTE communities during 2002, and
national rates determined by EPA.

Sources: J.V.L. Kiser and M. Zannes, Integrated Waste Services Association; and EPA

"Waste-to-energy communities tend to be knowledgeable and proactive about managing their municipal waste
and therefore have more aggressive recycling programs,” notes John Austin, plant manager of the
Hampton/NASA Steam Plant in Virginia, as explanation for the ongoing recycling excellence in WTE communities.
Other reasons are discussed in the following section.

Recycling-WTE Compatibility

The waste management professionals also were asked to comment on the compatibility of materials recycling
and WTE. They cited many specific reasons why recycling and WTE are compatible. These are summarized in
Table 2.

Table 2. Ways That Recycling and WTE
Are Compatible

Compatibility Example Survey
Participants
Communities are more self-sufficient in terms 84%

of managing their own waste locally
Fewer aperations and maintenance problems at WTE 67%
plants when nenburnable recyclables are diverted

WTE provides a short-term management option 50%
when recycling markets are not available

WTE promotes recycling by way of subsidies 38%
and incentives (e.g., tip-fee surcharge)

Other compatibility examples 46%

Note: 64 WTE communities provided specific data for this table,
Source: LVL Kiser and M. Zannes, Integrated Waste Services Association, September 2002

Some of the other compatibility examples noted for recycling and WTE include the following:

e There is little need to collect ferrous metals as part of the curbside program since they are efficiently captured
at the WTE plant.

e In accordance with the EPA waste management hierarchy, recycling and WTE work in partnership to
significantly reduce landfilling.

e The more materials recycled locally, the more a WTE plant can tap the commercial and spot waste markets,





resulting in higher disposal rates and improved plant economics.

e With aggressive local recycling, the WTE plant can serve a larger surrounding area and meet the needs of a
fast-growing location for a longer period of time.

e Recycling higher Btu materials, such as paper and plastic, lowers the overall waste higher-heating value. This
results in more efficient plant operations and greater waste processing capabilities.

e By recycling glass, metals, and other nonburnable recyclables, the municipal waste fuel characteristics at
WTE operations are improved.

e Resource recovery is a pure form of recycling since it converts waste into energy and has a steady supply
market in the form of municipal waste.

e WTE ash can be reused and recycled and does not create methane gas or groundwater contamination.

Compatibility Case Studies

The following case studies reinforce that, working
together, recycling and WTE play a critical role in
solving community waste management problems
across the US.

Onondaga County, NY

Andy Brigham, public information officer with the
Onondaga County Resource Recovery Agency, will
tell you that the county always has been interested in
managing its own waste in an environmentally
sound manner. Recycling and WTE enables the county to be self-sufficient. When planning the county's recycling
program, public officials kept two goals in mind: capture the largest portion of the wastestream that is recyclable
and make sure there is a market for the recyclables. The plan worked.

The current county recycling diversion rate is 66%, 40% of which results from mandatory recycling programs and
26% being contributed through voluntary efforts. When the 990-tpd WTE plant became operational in 1995, the
county's recycling rate was 50%. One of the reasons for the increase in recycling since the startup of WTE was the
establishment of an aggressive and mandatory curbside collection program. Citizens are required to commingle
glass, plastics, and metals in one blue bin, and a promotion is how underway to encourage them to obtain a
second bin for fiber materials.

Onondaga County has a number of other recycling programs and systems, including a materials recovery facility
(MRF), household hazardous waste (HHW) collection events, monthly computer recycling collection, a latex paint
recycling program that donates reclaimed paint to charitable organizations, two compost sites (yardwaste is
banned from the WTE plant), a household battery recycling program in conjunction with a local supermarket chain,
and school and public education outreach programs. In addition to the large amount of recyclable materials
collected by these programs, during 2001, 10,042 tons of ferrous metals were recovered postcombustion from
the WTE plant.

"We have a very aggressive recycling program that produces twice as [many] recyclable materials than the
nonrecyclable stream that is sent to the waste-to-energy plant,” reports Brigham. During 2001, residents,
commercial operations, and institutions recycled 749,000 tons of materials. This compared with 344,592 tons of
MSW being processed at the WTE plant (the plant's permit capacity is 361,350 tons).

Spokane, WA

Jessie Lang, recycling coordinator with the Spokane
Regional Solid Waste System, says that during 15
years on the job, no one has ever told her that a
material could not be recycled because it needed to be
burned at the 800-tpd WTE plant.

"We are recycling all we can of the materials for which
there are markets. There hasn't been any conflict
between recycling and waste-to-energy," maintains
Lang. "The combustion facility is basically processing
at full capacity and our recycling program prevents the
need for additional waste disposal capacity. Also, our
recycling rate has climbed over the years."

Similar to Onondaga County, recycling increased with
continued WTE operations. When the WTE plant
started commercial operations in 1991, Spokane's
recycling rate was 31%. By 1993, the community's
recycling rate jumped to 39%. The most current
available rate, for 2001, reveals a recycling rate of 41%.
According to Lang, this rate has remained relatively
constant due to Spokane's distance from recycling
markets and a population that has not dramatically changed over the past decade.

PHOTO: YORK COUNTY SOLID WASTE AUTHORITY
E-cycling

Spokane won an award from Washington State in 2000 for the best large government recycling program. It's no
wonder. Spokane's curbside recycling program, started in late 1991, provides weekly service to city residents.
Acceptable items include fiber products, glass, plastics, metals, and batteries. Three-compartment trucks are
used to collect these recyclables, and the drivers sort the commingled materials into the appropriate bins. Other
recycling programs in the Spokane metropolitan area include buy-back centers, drop-off centers, HHW
management, a yardwaste compost program, a thermometer exchange program, education programs, and
private recycling centers.

"A lot of materials we are recovering don't burn well.
nEn“cE Bn%q?l We can therefore afford to subsidize the recycling of a
material like glass since it tends to beat up the
Il E HTS furnace and serves no other benefit at the waste-to-

m-__by mare than ]nu/ energy operation,” Lang explains, noting that the
0

current WTE tip fee of $98/ton covers not only the cost
of plant operations but also the expense associated




sdoster

Highlight





Welcome to TimesPeople

TimesPeople recommended: Who Will Fight for the Unemployed? 2:06 PM
Get Started n P 9 ploy - Recommend
HOME PAGE | TODAY'S PAPER | VIDEO | MOST POPULAR | TIMES TOPICS Get Home Delivery Log In Register Now
o~ x -~ Search All NYTimes.com
Ehe New Jork Eimes Environment -
' I l o
WORLD U.S. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS OPINION ARTS STYLE TRAVEL JOBS REAL ESTATE AUTOS

ENVIRONMENT  SPACE & COSMOS

Whitney VISA® s as low as

i

(LETR

APPLY NOW

e“ WHITN :

Member FDIC. Mormal Credit Criters Apply.

Europe Finds Clean Energy in Trash, but U.S. Lags

By ELISABETH ROSENTHAL
Published: April 12, 2010
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A plant in Horsholm, Denmark, uses
new technology to convert trash into

energy more cleanly.

In that time, such plants have become
both the mainstay of garbage disposal
and a crucial fuel source across
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gas, but also benefited the environment, diminishing the 2
use of landfills and cutting carbon dioxide emissions. The
plants run so cleanly that many times more dioxin is now
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released from home fireplaces and backyard barbecues 4.
Two Approaches to Waste than from incineration. :
Related With all these innovations, Denmark now regards garbage 6
Green Inc. Blog: The Incinerator as aclean alternat_lve_fuel rather than a smelly, unsightly
as Eye Candy (April 13, 2010) problem. And the incinerators, known as waste-to-energy 7.
plants, have acquired considerable cachet as communities 8.
Should the U.S. Burn or like Horsholm vie to have them built. 9.
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Denmark now has 29 such plants, serving 98 municipalities
in a country of 5.5 million people, and 10 more are planned
or under construction. Across Europe, there are about 400
plants, with Denmark, Germany and the Netherlands
leading the pack in expanding them and building new ones.

Why is Europe
ahead of the U.S.
in embracing
clean incinerators
that turn garbage
into energy?
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By contrast, no new waste-to-energy plants are being
planned or built in the United States, the Environmental
Protection Agency says — even though the federal
government and 24 states now classify waste that is burned
this way for energy as a renewable fuel, in many cases
eligible for subsidies. There are only 87 trash-burning
power plants in the United States, a country of more than
300 million people, and almost all were built at least 15
years ago.

Johan Spanner for The New York Times
The Vestforbraending plant in
Copenhagen, the largest of the 29
waste-to-energy plants in Denmark.
Their use has reduced the country's

energy costs. Instead, distant landfills remain the end point for most of

the nation’s trash. New York City alone sends 10,500 tons
of residential waste each day to landfills in places like Ohio
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Still, Mr. Bowles said that as America’s current landfills topped out and pressure to reduce
heat-trapping gases grew, Massachusetts and some other states were “actively
considering” new waste-to-energy proposals; several existing plants are being expanded.
He said he expected resistance all the same in a place where even a wind turbine sets off The new issue of T is here
protests.
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Matt Hale, director of the Office of Resource Conservation and Recovery of the United
States Environmental Protection Agency, said the reasons that waste-to-energy plants had
not caught on nationally were the relative abundance of cheap landfills in a large country,
opposition from state officials who feared the plants could undercut recycling programs
and a “negative public perception.” In the United States, individual states and
municipalities generally decide what method to use to get rid of their waste.

Historical Keepsake- The New York Times
Titanic Commemorative Newspaper
BUY NOW!

Still, a 2009 study by the E.P.A. and North Carolina State University scientists came down
strongly in favor of waste-to-energy plants over landfills as the most environmentally
friendly destination for urban waste that cannot be recycled. Embracing the technology
would not only reduce greenhouse gas emissions and local pollution, but also yield copious
electricity, it said.

Yet powerful environmental groups have fought the concept passionately. “Incinerators
are really the devil,” said Laura Haight, a senior environmental associate with the New
York Public Interest Research Group.

Investing in garbage as a green resource is simply perverse when governments should be
mandating recycling, she said. “Once you build a waste-to-energy plant, you then have to
feed it. Our priority is pushing for zero waste.”

The group has vigorously opposed building a plant in New York City.

Even Mayor Michael R. Bloomberg, who has championed green initiatives and ranked
Copenhagen’s waste-fueled heating on his list of environmental “best practices,” has shied
away from proposing to get one built.

“It is not currently being pursued — not because of the technology, which has advanced,
but because of the issue in selecting sites to build incinerators,” said Jason Post, the
mayor’s deputy press secretary on environmental issues. “It’s a Nimby issue. It would take
years of hearings and reviews.”

Nickolas J. Themelis, a professor of engineering at Columbia University and a waste-to-
energy proponent, said America’s resistance to constructing the new plants was
economically and environmentally “irresponsible.”

1 ]2 |3 |[NexTrace>]

This article has been revised to reflect the following correction:
Correction: April 17, 2010

An article on Tuesday about state-of-the-art incinerators in Europe that cleanly convert
waste to energy referred incorrectly to the ownership status of Covanta, a New Jersey
company that processes some trash from New York City at older incinerators in Newark
and Hempstead, N.Y. It is a publicly traded company, not a private one.
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The use of municipal solid waste (MSW) to generate electricity
through landfill-gas-to-energy (LFGTE) and waste-to-energy
(WTE) projects represents roughly 14% of U.S. nonhydro renewable
electricity generation. Although various aspects of LFGTE

and WTE have been analyzed in the literature, this paper is
the first to present a comprehensive set of life-cycle emission
factors per unit of electricity generated for these energy
recovery options. In addition, sensitivity analysis is conducted
on key inputs (e.g., efficiency of the WTE plant, landfill gas
management schedules, oxidation rate, and waste composition)
to quantify the variability in the resultant life-cycle emissions
estimates. While methane from landfills results from the anaerobic
breakdown of biogenic materials, the energy derived from
WTE results from the combustion of both biogenic and fossil
materials. The greenhouse gas emissions for WTE ranges from
0.4 to 1.5 MTCO,e/MWh, whereas the most agressive LFGTE
scenerio results in 2.3 MTCO,e/MWh. WTE also produces lower
NO, emissions than LFGTE, whereas SO, emissions depend
on the specific configurations of WTE and LFGTE.

Introduction

In response to increasing public concern over air pollution
and climate change, the use of renewable energy for electricity
generation has grown steadily over the past few decades.
Between 2002 and 2006, U.S. renewable electricity genera-
tion—as a percent of total generation—grew an average of
5% annually (1), while total electricity supply grew by only
1% on average (2). Support mechanisms contributing to the
growth of renewables in the United States include corporate
partnership programs, investment tax credits, renewable
portfolio standards, and green power markets. These mech-
anisms provide electric utilities, investment firms, corpora-
tions, governments, and private citizens with a variety of
ways to support renewable energy development. With several
competing renewable alternatives, investment and purchas-
ing decisions should be informed, atleast in part, by rigorous
life-cycle assessment (LCA).

In 2005, a total of 245 million tons of MSW was generated
in the United States, with 166 million tons discarded to
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landfills (3). Despite the increase in recycling and composting
rates, the quantity of waste disposed to landfills is still
significant and expected to increase. How to best manage
the discarded portion of the waste remains an important
consideration, particularly given the electricity generation
options. Although less prominent than solar and wind, the
use of municipal solid waste (MSW) to generate electricity
represents roughly 14% of U.S. nonhydro renewable elec-
tricity generation (I). In this paper we compare two options
for generating electricity from MSW. One method, referred
to as landfill-gas-to-energy (LFGTE), involves the collection
of landfill gas (LFG) (50% CH, and 50% CO,), which is
generated through the anaerobic decomposition of MSW in
landfills. The collected LFG is then combusted in an engine
or a turbine to generate electricity. A second method, referred
to as waste-to-energy (WTE) involves the direct combustion
of MSW, where the resultant steam is used to run a turbine
and electric generator.

Clean Air Act (CAA) regulations require capture and
control of LFG from large landfills by installing a gas collection
system within 5 years of waste placement (4). The gas
collection system is expanded to newer areas of the landfill
as more waste is buried. Not all LEFG s collected due to delays
in gas collection from initial waste placement and leaks in
the header pipes, extraction wells, and cover material.
Collected gas can be either flared or utilized for energy
recovery. As of 2005, there were 427 landfills out of 1654
municipal landfills in the United States with LFGTE projects
for a total capacity of 1260 MW. It is difficult to quantify
emissions with a high degree of certainty since emissions
result from biological processes that can be difficult to predict,
occur over multiple decades, and are distributed over a
relatively large area covered by the landfill.

CAA regulations require that all WTE facilities have the
latest in air pollution control equipment (5). Performance
data including annual stack tests and continuous emission
monitoring are available for all 87 WTE plants operating in
25 states. Since the early development of this technology,
there have been major improvements in stack gas emissions
controls for both criteria and metal emissions. The perfor-
mance data indicate that actual emissions are less than
regulatory requirements. Mass burn is the most common
and established technology in use, though various MSW
combustion technologies are described in ref 6. All WTE
facilities in the United States recover heat from the combus-
tion process to run a steam turbine and electricity generator.

Policy-makers appear hesitant to support new WTE
through new incentives and regulation. Of the 30 states that
have state-wide renewable portfolio standards, all include
landfill gas as an eligible resource, but only 19 include waste-
to-energy (7). While subjective judgments almost certainly
play a role in the preference for LFGTE over WTE, there is
a legitimate concern about the renewability of waste-to-
energy. While the production of methane in landfills is the
result of the anaerobic breakdown of biogenic materials, a
significant fraction of the energy derived from WTE results
from combusting fossil-fuel-derived materials, such as
plastics. Countering this effect, however, is significant
methane leakage—ranging from 60% to 85%—from landfills
(8). Since methane has a global warming potential of 21 times
that of CO,, the CO,e emissions from LFGTE may be larger
than those from WTE despite the difference in biogenic
composition.

Although WTE and LFGTE are widely deployed and
analyzed in the literature (9—13), side-by-side comparison
of thelife-cycle inventory (LCI) emission estimates on a mass
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per unit energy basis is unavailable. LCI-based methods have
been used to evaluate and compare solid waste management
(SWM) unit operations and systems holistically to quantify
either the environmental impacts or energy use associated
with SWM options in the broad context of MSW management
(14—16).

The purpose of this paper is to present a comprehensive
set of life-cycle emission factors—per unit of electricity
generated—for LFGTE and WTE. In addition, these emission
factors are referenced to baseline scenarios without energy
recovery to enable comparison of the emissions of LFGTE
and WTE to those of other energy sources. While the
methodology presented here is applicable to any country,
this analysis is based on U.S. waste composition, handling,
and disposal, with which the authors are most familiar. In
addition, parametric sensitivity analysis is applied to key input
parameters to draw robust conclusions regarding the emis-
sions from LFGTE and WTE. The resultant emission factors
provide critical data that can inform the development of
renewable energy policies as well as purchasing and invest-
ment decisions for renewable energy projects in the prevailing
marketplace.

Modeling Framework

The LFGTE and WTE emission factors are based on the
composition and quantity of MSW discarded in the United
States in 2005 (Table S1 of Supporting Information (SI)). We
excluded the estimated quantity and composition of recycled
and composted waste.

The emission factors are generated using the life-cycle-
based process models for WTE (17) and LF/LFGTE (18)
embedded in the municipal solid waste decision support
tool (MSW-DST). The MSW-DST was developed through a
competed cooperative agreement between EPA’s Office of
Research and Development and RTI International (19—22).
The research team included North Carolina State University,
which had a major role in the development of the LCI
database, process, and cost models as well as the prototype
MSW-DST. While a summary is provided here, Table S2 (SI)
provides a comprehensive set of references for those
interested in particular model details. The MSW-DST includes
anumber of process models that represent the operation of
each SWM unit and all associated processes for collection,
sorting, processing, transport, and disposal of waste. In
addition, there are process models to account for the
emissions associated with the production and consumption
of gasoline and electricity. The objective of each process
model is to relate the quantity and composition of waste
entering a process to the cost and LCI of emissions for that
process. The LCI emissions are calculated on the basis of a
combination of default LCI data and user-input data to enable
the user to model a site-specific system. For example, in the
landfill process model, one key exogenous input is the
efficiency of the LFG collection system. The functional unit
in each process model is 1 ton of MSW set out for collection.
The MSW includes the nonhazardous solid waste generated
inresidential, commercial, institutional, and industrial sectors
3.

Each process model can track 32 life-cycle parameters,
including energy consumption, CO,, CO, NO,, SO,, total
greenhouse gases (CO.e), particulate matter (PM), CH,, water
pollutants, and solid wastes. CO, emissions are represented
in two forms: fossil and biogenic. CO, released from an-
thropogenic activities such as burning fossil fuels or fossil-
fuel-derived products (e.g., plastics) for electricity generation
and transportation are categorized as CO,-fossil. Likewise,
CO, released during natural processes such as the decay of
paper in landfills is categorized as CO,-biogenic.

The management of MSW will always result in additional
emissions due to collection, transportation, and separation
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TABLE 1. Inputs to the Landfill Process Model

LFG collection

system oxidation

efficiency (%) rate (%)
during venting 0 15
during first year of gas collection 50 15
during second year of gas collection 70 15
during third year and on of gas collection 80 15

?We assumed efficiency of the collection system based
on the year of the operation and the ranges stated in U.S.
EPA’s AP-42 (8).

of waste. However, for this analysis, the configuration of the
SWM system up through the delivery of the waste to either
a landfill or WTE facility is assumed to be same.

Electricity Grids. While LFGTE and WTE provide emis-
sions reductions relative to landfill scenarios without energy
recovery, the generation of electricity from these sources
also displaces conventional generating units on the electricity
grid. The process models in MSW-DST can calculate total
electricity generated and apply an offset analysis on the grid
mix of fuels specific to each of the North American Electric
Reliability Council (NERC) regions, an average national grid
mix, or a user-defined grid mix. Because our focus is on the
emissions differences between WTE and LFGTE technologies,
the emissions factors reported here exclude the displaced
grid emissions.

For reference purposes, emission factors for conventional
electricity-generating technologies are reported along with
the emission factors for WTE and LFGTE (23). These emission
factors on a per megawatt hour basis include both the
operating emissions from power plants with postcombustion
air pollution control equipment and precombustion emis-
sions due to extraction, processing, and transportation of
fuel. The background LCI data are collected on a unit mass
of fuel (23); when converted on a per unit of electricity
generated basis, the magnitude of resultant emissions
depends on the efficiency of the power plant. A sensitivity
analysis was conducted on plant efficiencies to provide ranges
for emission factors.

Estimating Emission Factors for Landfill Gas-to-Energy.
The total LCI emissions from landfills are the summation of
the emissions resulting from (1) the site preparation, opera-
tion, and postclosure operation of a landfill, (2) the decay
of the waste under anaerobic conditions, (3) the equipment
utilized during landfill operations and landfill gas manage-
ment operations, (4) the production of diesel required to
operate the vehicles at the site, and (5) the treatment of
leachate (18). The production of LFG was calculated using
a first-order decay equation for a given time horizon of 100
years and the empirical methane yield from each individual
waste component (18, 24). Other model inputs include the
quantity and the composition of waste disposed (Table S1,
SI), LFG collection efficiency (Table 1), annual LFG manage-
ment schedule (Figure 1), oxidation rate (Table 1), emission
factors for combustion byproduct from LFG control devices
(Table S3, SI), and emission factors for equipment used on
site during the site preparation and operation of a landfill.
While there are hundreds of inputs to the process models,
we have modified and conducted sensitivity analysis on the
input parameters that will affect the emission factors most
significantly.

The emission factors are calculated under the following
scenario assumptions: (1) A regional landfill subject to CAA
is considered. (2) A single cell in the regional landfill is
modeled. (3) Waste is initially placed in the new cell in year
0. (4) The landfill already has an LFG collection network in
place. (5) An internal combustion engine (ICE) is utilized to
generate electricity. (6) The offline time that is required for
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FIGURE 1. Annual landfill gas management schedule assumed for alternative scenarios.

the routine maintenance of the ICE is not considered. (7)
The LFG control devices are assumed to have a lifetime of
15 years. (8) The LFG will be collected and controlled until
year 65. This assumption is based on a typical landfill with
an average operating lifetime of 20 years in which LFG
production decreases significantly after about 60 years from
initial waste placement. This is based on the use of a first-
order decay equation utilizing empirical data from about 50
U.S. LFG collection systems.

The timing of LFG-related operations has significant
variation and uncertainty that will influence the total
emissions from landfills as well as the emission factors per
unit of electricity generated. To capture these uncertainties
and variation, several different management schemes were
tested. Figure 1 presents the different cases considered for
LFGTE projects. Each case differs according to the manage-
ment timeline of the LFG. For instance, LF-VENT 2-ICE 15
corresponds to no controls on LFG for the first two years,
after which the LFG is collected and flared in the third and
fourth years. From year 5 until year 19, for a period of 15
years, the LFG is processed through an ICE to generate
electricity, after which the collected gas is flared until year
65. Finally from year 65 on, the LFG is released to the
atmosphere without controls.

To quantify the emissions benefit from LFGTE and WTE,
landfill emissions occurring in the absence of an energy
recovery unit can serve as a useful comparison. Thus, three
baseline scenarios without electricity generation were defined
for comparison to the energy recovery scenarios: LF-VENT
100 (LFG is uncontrolled for the entire lifetime of the LF),
LE-VENT 2 (LFG is uncontrolled for the first two years, and
then the LFG is collected and flared until year 65), LF-VENT
4 (LFG is uncontrolled for the first four years, and then the
LFG is collected and flared until year 65). Since emissions
are normalized by the amount of electricity generated
(MW h) to obtain the emission rates, an estimate of
hypothetical electricity generation for the baseline scenarios
must be defined. The average electricity generation from a
subset of the energy recovery scenarios is used to calculate
the baseline emission rates. For example, emission factors
[g/(MW h)] for LF-VENT 2 are based on the average of
electricity generated in LF-VENT 2-ICE 15, LF-VENT 2-ICE
30, LF-VENT 2-ICE 45, and LF-VENT 2-ICE 60. Additional
sensitivity analysis was conducted on oxidation rates where
scenarios were tested for a range of 10—35%.

Estimating Emission Factors for Waste-to-Energy. The
total LCI emissions are the summation of the emissions
associated with (1) the combustion of waste (i.e., the stack
gas (accounting for controls)), (2) the production and use of
limestone in the control technologies (i.e., scrubbers), and
(3) the disposal of ash in a landfill (17).

Emissions associated with the manufacture of equipment
such as turbines and boilers for the WTE facility are found
to be insignificant (<5% of the overall LCI burdens) and, as
a result, were excluded from this analysis (25). In addition,
WTE facilities have the capability to recover ferrous material
from the incoming waste stream and also from bottom ash
with up to a90% recovery rate. The recovered metal displaces
the virgin ferrous material used in the manufacturing of steel.
The emission offsets from this activity could be significant
depending on the amount of ferrous material recovered. Total
LCI emissions for WTE were presented without the ferrous
offsets; however, sensitivity analysis was conducted to
investigate the significance.

In the United States, federal regulations set limits on the
maximum allowable concentration of criteria pollutants and
some metals from MSW combustors (5). The LCI model
calculates the controlled stack emissions using either the
average concentration values at current WTE facilities based
on field data or mass emission limits based on regulatory
requirements as upper bound constraints. Two sets of
concentration values (Table S4, SI) are used in calculations
to report two sets of emission factors for WTE (i.e., WTE-Reg
and WTE-Avg). The emission factors for WTE-Reg were based
on the regulatory concentration limits (5), whereas the
emission factors for WTE-Avg were based on the average
concentrations at current WTE facilities.

The CO, emissions were calculated using basic carbon
stoichiometry given the quantity, moisture, and ultimate
analysis of individual waste items in the waste stream. The
LCI model outputs the total megawatt hour of electricity
production and emissions that are generated per unit mass
of each waste item. The amount of electricity output is a
function of the quantity, energy, and moisture content of
the individual waste items in the stream (Table S1, Supporting
Information), and the system efficiency. A lifetime of 20 years
and a system efficiency of 19% [18000 Btu/(kW h)] were
assumed for the WTE scenarios. For each pollutant, the
following equation was computed:
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LCI_WTE,= Y {(LCI_Stack+LCI _ Limestone;, +
7
LCI _Ash;) xMass;}/Elec  forall i (1)

where LCI_WTE,; is the LCI emission factor for pollutant i
[g/ (MW h)], LCI_Stack;; is the controlled stack gas emissions
for pollutant i (g/ton of waste item j), LCI_Limestone;; is the
allocated emissions of pollutant i from the production and
use of limestone in the scrubbers (g/ton of waste item j),
LCI_Ash;; is the allocated emissions of pollutant i from the
disposal of ash (g/ton of waste item j), Mass; is the amount
of each waste item j processed in the facility (ton), and Elec
is the total electricity generated from MSW processed in the
facility (MW h). In addition, the sensitivity of emission factors
to the system efficiency, the fossil and biogenic fractions of
MSW, and the remanufacturing offsets from steel recovery
was quantified.

Results and Discussion

The LCI emissions resulting from the generation of 1 MW h
of electricity through LFGTE and WTE as well as coal, natural
gas, oil, and nuclear power (for comparative purposes) were
calculated. The sensitivity of emission factors to various
inputs was analyzed and is reported. Figures 2—4 summarize
the emission factors for total CO,e, SO,, and NO,, respectively.

Landfills are a major source of CH, emissions, whereas
WTE, coal, natural gas, and oil are major sources of CO,-
fossil emissions (Table S5, SI). The magnitude of CH,
emissions strongly depends on when the LFG collection
system is installed and howlong the ICE is used. For example,
LE-VENT 2-ICE 60 has the least methane emissions among
LFGTE alternatives because the ICE is operated the longest
(Table S5, SI). CO,e emissions from landfills were significantly
higher than the emissions for other alternatives because of
the relatively high methane emissions (Figure 2, Table S5).

The use of LFG control during operation, closure, and
postclosure of the landfill as well as the treatment of leachate
contributes to the SO, emissions from landfills. SO, emissions
from WTE facilities occur during the combustion process
and are controlled via wet or dry scrubbers. Overall, the SO,
emissions resulting from the LFGTE and WTE alternatives

are approximately 10 times lower than the SO, emissions
resulting from coal- and oil-fired power plants with flue gas
controls (Figure 3). The SO, emissions for WTE ranged from
140 to 730 g/ (MW h), and for LFGTE they ranged from 430
to 900 g/(MW h) (Table 2, Table S5). In a coal-fired power
plant, average SO, emissions were 6900 g/ (MW h) (Table S6
and S7, SI). Another important observation is that the majority
of the SO, emissions from natural gas are attributed to
processing of natural gas rather than the combustion of the
natural gas for electricity-generating purposes.

The NO, emissions for WTE alternatives ranged from 810
to 1800 g/(MW h), and for LFGTE they ranged from 2100 to
3000 g/ (MW h) (Figure 4, Table 2, Table S5). In a coal-fired
power plant, average NO, emissions are 3700 g/(MW h)
(Tables S6 and S7, Supporting Information). The emission
factors for other criteria pollutants were also calculated.
Besides CO and HCI emissions, the emission factors for all
LFGTE and WTE cases are lower than those for the coal-fired
generators (Tables S5—S8, SI).

While we have provided a detailed, side-by-side com-
parison of life-cycle emissions from LFGTE and WTE, there
is an important remaining question about scale: How big an
impact can energy recovery from MSW make if all of the
discarded MSW (166 million tons/year) is utilized? Hypo-
thetically, if 166 million tons of MSW is discarded in regional
landfills, energy recovery on average of ~10 TW h or ~65
(kW h)/ton of MSW of electricity can be generated, whereas
a WTE facility can generate on average ~100 TW h or ~600
(kW h)/ton of MSW of electricity with the same amount of
MSW (Table 3). WTE can generate an order of magnitude
more electricity than LFGTE given the same amount of waste.
LFGTE projects would result in significantly lower electricity
generation because only the biodegradable portion of the
MSW contributes to LFG generation, and there are significant
inefficiencies in the gas collection system that affect the
quantity and quality of the LFG.

Moreover, if all MSW (excluding the recycled and
composted portion) is utilized for electricity generation,
the WTE alternative could have a generation capacity of
14000 MW, which could potentially replace ~4.5% of the
313000 MW of current coal-fired generation capacity (26).
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A significant portion of this capacity could be achieved
through centralized facilities where waste is transported
from greater distances. The transportation of waste could
result in additional environmental burdens, and there are
clearly limitations in accessing all discarded MSW in the
nation. Wanichpongpan studied the LFGTE option for
Thailand and found that large centralized landfills with
energy recovery performed much better in terms of cost
and GHG emissions than small, localized landfills despite
the increased burdens associated with transportation (13).
To quantify these burdens for the United States, emission
factors were also calculated for long hauling of the waste
via freight or rail. Table S9 (SI) summarizes the emission
factors for transporting 1 ton of MSW to a facility by heavy-
duty trucks and rail.

Sensitivity analysis was also conducted on key inputs.
With incremental improvements, WTE facilities could
achieve efficiencies that are closer to those of conventional
power plants. Thus, the system efficiency was varied from
15% to 30%, and Table 2 summarizes the resulting LCI
emissions. The variation in efficiencies results in a range
0f 470—930 kW h of electricity/ton of MSW, while with the
default heat rate; only 600 (kW h)/ton of MSW can be
generated. The efficiency also affects the emission factors;
for example, CO,-fossil emissions vary from 0.36 to 0.71
Mg/(MW h).

The emission savings associated with ferrous recovery
decreased the CO,e emissions of the WTE-Reg case from
0.56 to 0.49 MTCO,e/(MW h). Significant reductions were
observed for CO and PM emissions (Table 2).
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TABLE 2. Sensitivity of Emission Factors for WTE to Plant Efficiency, Waste Composition, and Remanufacturing Benefits of Steel

Recovery

baseline factors

Sensitivity on

system efficiency

Input Parameters Varied?

waste composition

steel recovery

heat rate [Btu/(kW h)] 18000 18000 [11000, 23000] 18000 18000 18000 18000
efficiency (%) 19 19 [15, 30] 19 19 19 19
composition default default default all biogenic all fossil default default
stack gas limits reg avg reg/avg reg reg reg avg
steel recovery excludes excludes excludes excludes excludes includes includes
Results: Criteria Pollutants
CO [g/(MW h)] 790 790 [500,1000] 740 880 —-110 —-110
NO, [g/(MW h)] 1300 1500 [810, 1800] 1200 1400 1200 1400
SO, [g/(MW h)] 578 221 [140, 730] 550 620 450 90
PM [g/(MW h)] 181 60 [38, 230] 180 190 —190 —310
Results: Greenhouse Gases
CO,-biogenic [Mg/(MW h)]  0.91 0.91 [0.568, 1.2] 1.5 0.03 0.91 0.91
CO,-fossil [Mg/(MW h)] 0.56 0.56 [0.36, 0.71] 0.02 1.5 0.49 0.49
CH,4 [Mg/(MW h)] 1.3E-05 1.3E—-05 [8.1E—06, 1.6E—-05] 1.6E—-05 7.9E-06 —5.0E-05 —5.0E—-05
COze [MTCO,e/(MW h)] 0.56 0.56 [0.36, 0.71] 0.02 1.45 0.49 0.49
Results: Electricity Generation
TW h ? 98 98 [78, 160] 61 37 98 98
(kW h)/ton 590 590 [470, 930] 470 970 590 590
GW ¢ 12 12 [9.7, 20] 7.6 4.7 12 12

? For each sensitivity analysis scenario, the input parameters in italics were modified and resultant emission factors were
calculated and are reported. ® The values represent the TWh of electricity that could be generated from all MSW disposed
into landfills. ©1 TWh/8000 h = TW; a capacity factor of approximately 0.91 was utilized.

TABLE 3. Comparison of Total Power Generated

total electricity generated

from 166 million tons of MSW, TW h

78—160
714

waste-to-energy
landfill-gas-to-energy

electricity generated from
1 ton of MSW, (kW h)/ton

470—930
41-84

total power ?, GW

9.7-19
0.85—1.8

21 TW h/8000 h = TW; a capacity factor of approximately 0.91 was utilized.

The composition of MSW also has an effect on the
emission factors. One of the controversial aspects of WTE is
the fossil-based content of MSW, which contributes to the
combustion emissions. The average composition of MSW as
discarded by weight was calculated to be 77% biogenic- and
23% fossil-based (Table S1, SI). The sensitivity of emission
factors to the biogenic- vs fossil-based waste fraction was
also determined. Two compositions (one with 100% biogenic-
based waste and another with 100% fossil-based waste) were
used to generate the emission factors (Table 2). The CO.e
emissions from WTE increased from 0.56 MTCO,e/ (MW h)
(WTE-Reg) to 1.5 MTCO,e/(MW h) when the 100% fossil-
based composition was used (Table 2, Figure 2). However,
the CO,e emissions from WTE based on 100% fossil-based
waste were still lower than the most aggressive LFGTE
scenario (i.e., LF-VENT 2-ICE 60) whose CO,e emissions were
2.3 MTCOe/ (MW h).

The landfill emission factors include the decay of MSW
over 100 years, whereas emissions from WTE and conven-
tional electricity-generating technologies are instantaneous.
The operation and decomposition of waste in landfills
continue even beyond the monitoring phases for an indefinite
period of time. Reliably quantifying the landfill gas collection
efficiency is difficult due to the ever-changing nature of
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landfills, number of decades that emissions are generated,
and changes over time in landfill design and operation
including waste quantity and composition. Landfills are an
area source, which makes emissions more difficult to monitor.
In a recent release of updated emission factors for landfill
gas emissions, data were available for less than 5% of active
municipal landfills (27). Across the United States, there are
major differences in howlandfills are designed and operated,
which further complicates the development of reliable
emission factors. This is why a range of alternative scenarios
are evaluated with plausible yet optimistic assumptions for
LFG control. For WTE facilities, there is less variability in the
design and operation. In addition, the U.S. EPA has data for
all the operating WTE facilities as a result of CAA requirements
for annual stack testing of pollutants of concern, including
dioxin/furan, Cd, Pb, Hg, PM, and HCI. In addition, data are
available for SO,, NO,, and CO from continuous emissions
monitoring. As a result, the quality and availability of data
for WTE versus LEGTE results in a greater degree of certainty
for estimating emission factors for WTE facilities.

The methane potential of biogenic waste components
such as paper, food, and yard waste is measured under
optimum anaerobic decay conditions in a laboratory study
(24), whose other observations reveal that some portion of
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the carbon in the waste does not biodegrade and thus this
quantity gets sequestered in landfills (28). However, there
is still a debate on how to account for any biogenic
“sequestered” carbon. Issues include the choice of ap-
propriate time frame for sequestration and who should be
entitled to potential sequestration credits. While important,
this analysis does not assign any credits for carbon
sequestered in landfills.

Despite increased recycling efforts, U.S. population growth
will ensure that the portion of MSW discarded in landfills
will remain significant and growing. Discarded MSW is a
viable energy source for electricity generation in a carbon-
constrained world. One notable difference between LFGTE
and WTE is that the latter is capable of producing an order
of magnitude more electricity from the same mass of waste.
In addition, as demonstrated in this paper, there are
significant differences in emissions on a mass per unit energy
basis from LFGTE and WTE. On the basis of the assumptions
in this paper, WTE appears to be a better option than LFGTE.
If the goal is greenhouse gas reduction, then WTE should be
considered as an option under U.S. renewable energy policies.
In addition, all LFTGE scenarios tested had on the average
higher NO,, SO,, and PM emissions than WTE. However,
HCI emissions from WTE are significantly higher than the
LFGTE scenarios.

Supporting Information Availahle

MSW composition, physical and chemical characteristics
of waste items, detailed LCI tables and sensitivity results,
and emission factors for long haul of MSW. This material
is available free of charge via the Internet at http://
pubs.acs.org.
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About the Urban Land Institute

he mission of the Urban Land Institute is to
provide leadership in the responsible use of
land and in creating and sustaining thriving
communities worldwide. ULI is committed to

e Bringing together leaders from across the fields
of real estate and land use policy to exchange best
practices and serve community needs;

e Fostering collaboration within and beyond ULI’s
membership through mentoring, dialogue, and
problem solving;

e Exploring issues of urbanization, conservation,
regeneration, land use, capital formation, and
sustainable development;

e Advancing land use policies and design practices
that respect the uniqueness of both built and natu-
ral environments;

e Sharing knowledge through education, applied
research, publishing, and electronic media; and

e Sustaining a diverse global network of local prac-
tice and advisory efforts that address current and
future challenges.

Established in 1936, the Institute today has nearly
30,000 members worldwide, representing the entire
spectrum of the land use and development disciplines.
Professionals represented include developers,
builders, property owners, investors, architects,
public officials, planners, real estate brokers,
appraisers, attorneys, engineers, financiers, academics,
students, and librarians.

ULI relies heavily on the experience of its members.
It is through member involvement and information
resources that ULI has been able to set standards of
excellence in development practice. The Institute
has long been recognized as one of the world’s most
respected and widely quoted sources of objective
information on urban planning, growth, and
development.
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1025 Thomas Jefferson Street, NW
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About ULI Advisory Services

he goal of ULI’s Advisory Services Program

is to bring the finest expertise in the real es-

tate field to bear on complex land use plan-

ning and development projects, programs,
and policies. Since 1947, this program has assembled
well over 400 ULI-member teams to help sponsors
find creative, practical solutions for issues such as
downtown redevelopment, land management strat-
egies, evaluation of development potential, growth
management, community revitalization, brownfields
redevelopment, military base reuse, provision of
low-cost and affordable housing, and asset manage-
ment strategies, among other matters. A wide variety
of public, private, and nonprofit organizations have
contracted for ULI’s Advisory Services.

Each panel team is composed of highly qualified
professionals who volunteer their time to ULL They
are chosen for their knowledge of the panel topic and
screened to ensure their objectivity. ULI’s interdis-
ciplinary panel teams provide a holistic look at devel-
opment problems. A respected ULl member who has
previous panel experience chairs each panel.

The agenda for a panel assignment is intensive. It
includes an in-depth briefing composed of a tour of
the site and meetings with sponsor representatives;
hour-long interviews of key community representa-
tives; and a day of formulating recommendations.
Long nights of discussion precede the panel’s conclu-
sions. On the final day on site, the panel makes an
oral presentation of its findings and conclusions to the
sponsor. A written report is prepared and published.

Because the sponsoring entities are responsible for
significant preparation before the panel’s visit, in-
cluding sending extensive briefing materials to each
member and arranging for the panel to meet with

key local community members and stakeholders in
the project under consideration, participants in ULI’s
panel assignments are able to make accurate assess-
ments of a sponsor’s issues and to provide recom-
mendations in a compressed amount of time.

A major strength of the program is ULI’s unique
ability to draw on the knowledge and expertise of

its members, including land developers and own-
ers, public officials, academicians, representatives of
financial institutions, and others. In fulfillment of the
mission of the Urban Land Institute, this Advisory
Services panel report is intended to provide objective
advice that will promote the responsible use of land
to enhance the environment.
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Foreword: The Panel’s Assignment

n June 2010, the city of Charlotte invited a ULI

Advisory Services panel to evaluate and make rec-

ommendations on a host of issues associated with

the economic development and revitalization
along the West Trade Street and Beatties Ford Road
corridor. Sponsors for the panel include Johnson C.
Smith University (JCSU), Johnson & Wales Univer-
sity (J&W), Charlotte Center City Partners, and the
Bank of America. The ULI Foundation also provided
funding.

Study Area

Located just west of Uptown Charlotte, the study
area lies along the West Trade Street and Beatties
Ford Road corridor from the J&W campus at Gateway
Village to JCSU and the area south of the Brookshire
Expressway known as Biddleville. The corridor is
bisected by Interstate 77. As in many downtown
neighborhoods throughout the country, the inter-
state, built in the 1960s, acts as both a physical and a
psychological barrier, separating the two campuses.
The area east of I-77, Gateway Village, is character-
ized by new office, institutional, and residential uses;
an active and thriving street life; and proximity to the
city center (Uptown) that has led to significant real
estate investment over the past ten years. Gateway
Village is anchored by J&W and Bank of America.

In contrast, the area west of [-77 is a collection of
older and strip commercial development surrounded
by aging residential areas, anchored on the northeast
by JCSU. West Trade Street, Beatties Ford Road, Roz-
zelles Ferry Road, and West Fifth Street culminate in
the multiway Five Points intersection, which is the
traditional “gateway” from the neighborhood into
JCSU. The Biddleville-Five Points area is one of the
oldest African American neighborhoods in Charlotte
with a rich history that is reflected in the remaining
original residents and residential architecture.

JCSU has identified needs for new or expanded
capital facilities. The university has identified these
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investments as opportunities to better connect the
university to the surrounding community, to J&W,
and to Gateway Center along the West Trade Street/
Beatties Ford Road corridor. Developing these facili-
ties in the best manner and locating them to spur re-
vitalization and economic activity along the corridor
is in the joint interest of both universities.

Numerous planning efforts along this corridor in-
clude the West End Land Use and Pedscape Plan (ad-
opted 2005) and the ULI Historic West End Overview
of West Trade Street (2002-2003). The Center City
2020 Plan is currently being developed and includes
this geography and general recommendation in its
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JCSU and J&W are two important institutions
anchoring the West Trade Street/Beatties Ford Road
Corridor at the western edge of Uptown Charlotte.

scope. A modern, high capacity streetcar is also
planned for this corridor, and engineering studies are
currently underway.

Simply put, the panel’s assignment was to provide
strategic advice regarding the revitalization of the
West Trade Street/Beatties Ford Road corridor. The
specific questions were as follows:

e Where should new or expanded JCSU capital facili-
ties be placed along the corridor?

e What development concepts can be provided for
immediate implementation?

e How can privately owned housing meet the needs
of JCSU and J&W students, faculty, and staff?

e What is the most appropriate way to encourage
private development activity?

e How can the city and the universities bridge the
development gap and the interstate highway be-
tween JCSU and J&W?

e How can the stage be set for longer-term rede-
velopment projects, and what are the long-term
parking needs for those projects?

e How can the surrounding communities be pro-
tected from the impact of this growth?

e How can the planning efforts from the last five
years be transformed into a revised vision and plan
for this corridor that relates these facilities to the
neighborhoods and Center City Charlotte?

e What is the appropriate role for the public sector to
assist with these redevelopment efforts?

The panel was also asked to provide an action plan for
implementing its recommendations.
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Summary of Recommendations

The panel’s recommendations revolve around the
following prominent ideas.

Act on the Development Program

Redevelopment of the corridor is a multiphased
initiative to incorporate appropriate services and
amenities that will complement and be supported by
this important educational and residential commu-
nity. This program should include JCSU’s off-campus
development plans that help foster a critical mass

of retail services using the student and neighbor-
hood populations as the drivers. Examples of these
catalytic projects include a bookstore-coffee shop
immediately adjacent to the university.

Improve the West Trade Street/I-77
Underpass

The panel recommends a focused look at improving
both vehicular and pedestrian access on the West
Trade Street underpass, including use of a contempo-
rary urban lighting program coupled with art light-
ing such as a Jumbotron-style display, reader board,
or interactive media wall that could be programmed
by JCSU. In addition, the panel recommends one or
more art displays that are capable of accommodating
frequent changes near the underpass for art exhibits
from university activities. These treatments will act
as enticements to open up the area west of [-77 for
patrons of Uptown and Gateway Village.

Create an Academic Center of Excellence

The panel recommends identifying a specific site
adjacent to the West Trade Street corridor on which
to locate an elementary or middle school that is con-
nected to JCSU and the neighborhood. A school will
support a greater JCSU role in the education mission
of the neighborhoods and provide a long-term link
between the university and the neighborhoods.

Identify and Enhance Cultural Elements

The panel recommends a new focus on the heritage
of the study area’s African American community as

a means to connect JCSU with the new multimodal
train station and the cultural attractions in Uptown.
This connection could include signage and wayfind-
ing elements for a cultural trail and rehabilitating the
Pharr building as a theater to anchor the northern
end of the corridor.

Establish a Formula for Financing and
Governance

The panel recommends a specific financing plan to
undertake the development program, specifically
the catalytic bookstore proposal. This strategy also
suggests a governance formula that lays out roles and
courses of action for the city, JCSU, a not-for-profit
developer, the Charlotte Mecklenburg Development
Corporation, Charlotte Center City Partners, and
others to move forward in the near term.
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Market Potential

s with most ULI Advisory Services panel as-

signments, understanding the socioeconom-

ic trends of a study area is invaluable. ULI

believes that successful urban planning and
land use policy can best be described as public action
that generates a desirable, widespread, and sustained
private market reaction. Socioeconomically, perhaps
the study area’s most important attribute is proxim-
ity to the Uptown employment center. Employment
growth in Uptown, which is the core employment
center for the region, is critical to the success of this
corridor. With employment comes demand for hous-
ing and new retail goods and services.

The historic West End corridor enjoys a rich heri-
tage, a central location at the city’s urban hub, and a
diverse and dense population. Currently, however,
the area suffers from an unemployment rate that is
nearing 12 percent, compared to 11.1 percent for the
region. The demographics of the subject area are
shown in the table below.

The study area has a relatively small population of
3,114, or less than one-quarter of a percent of the
metropolitan area, with a large household size—more
than three persons per household, compared to

2.53 for the metropolitan area. The study area has a
homeownership rate that is nearly 50 percent. This
finding is understandable given the affluence of the
market and young age of households.

Demographics

Charlotte Study Area as Percent
Study Area Metro Area of Metro Area
Population 3,114 1,740,257 0.2
Population growth rate 2.31% 2.78% 83
Average Household Size 3.04 2.53 120
Median Age 23.9 35.9 67
Owner Occupied 34% 62% 55
Median Household Income $31,284 $62,855 50
Median Home Values $119,318 $159,442 75

Residential Demand

Urban neighborhoods are back in demand. With

the aging of the millennial population, which is 80
million strong nationwide, and the aging of the baby
boomer population, which begins turning 65 next
year, interest has renewed in livable and walkable
communities that support the lifestyle demanded by
these consumer segments.

The panel’s analysis of demand for new homes shows
that within a 15-minute drive time, a need exists

for nearly 2,100 new homes averaging $340,000 for
first-time buyers and move-up buyers and $320,000
for those households over age 55. Nearly 1,300

units should be targeted to the buyer earning less
than $75,000 and who can afford a home between
$100,000 and $326,000. Also, over 40 percent of
rental demand is in the 25 to 34 age range, followed
by the 35 to 44 age range with 14 percent of the rental
demand. These numbers bode well for additional
rental units in the study area.

Residential Demand

Market Share
Annual Rent/
Type of Demand | Demand | Price 2% | 4% | 6%
Renter 3,490 $893 | 70| 140 | 209
First-Time Buyer 1,674 | $340279 | 33 67 | 100
Empty Nester 475 | $320,677 9 19| 28

Retail Demand

According to the panel’s retail demand model,
demand exists for roughly 1.3 million square feet of
retail in the trade area that extends approximately
three miles from the corridor. During the panel’s
tour of the corridor, this demand appeared unsatis-
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Retail Demand (Sq. Ft.)

Five-Year
2009 2010 2011 2012 2013 2014 Growth
Retail Demand Trade Area 1,282,149 | 1,310,066 | 1,338,334 | 1,366,954 | 1,395,926 | 1,425,249
Retail Demand Corridor 27917 28,268 28,620 28,972 29,323 143,100

fied, suggesting that retail revenue may be leaking
out of the corridor to another part of the region.

Based on household growth and household income
forecasts and on what the panel believes is a reason-
able 3 percent capture rate for the trade area, retail
demand for the corridor increases approximately
28,000 square feet annually.

Conclusions Regarding Market
Potential

Tours of this corridor reveal a landscape that is devoid
of adequate retail, suggesting the demand is not being
met. Housing demand estimates for both new and
resale homes show real potential for new homes in the
corridor. The panel believes that with the oncoming
economic recovery and proper positioning of ap-
propriate catalytic projects on the west side of the in-
terstate as noted later in this report, the market could
sustain absorption rates to support development.

West Trade Street near
JCSU is characterized by
vacant and underperform-
ing retail parcels.
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A catalytic use adjacent

to JCSU will improve the
image of the commercial
corridor. This conceptual
illustration depicts a book-
store on the “Two-Way”
site.

Development and Planning

Concepts

n underserved community, the corridor is

well positioned for redevelopment that is

supported by an important institution of

higher education and a stable local residen-
tial community. Current revitalization efforts are led
by the renewed vision and will of local leaders who
are intelligent, energetic, visionary, and prepared to
make change occur.

The redevelopment of the study area is a multiphase
initiative to incorporate appropriate services and
amenities that will complement and be supported

by this important educational and residential com-
munity. With a residential population of 3,100 and

a university population of approximately 1,600, the
community has a demand demographic that supports
modern retail establishments such as retail banking,
entertainment and eateries, bookstores, pharmacies,
retail, and professional offices.

As the largest generator of economic development
activity in the community, JCSU is seen as the lead
driver for this revitalization plan. The university’s
current plans to develop academic and retail facilities
beyond the main campus are essential to the revital-
ization of the corridor.

The Corridor as a New University/
Educational Community

Given the demographics and both the proximity
and willingness of JCSU to invest outside its gates,
the panel can easily suggest certain uses. In previ-
ous efforts, notably the Technical Assistance Panel
conducted by ULI Charlotte in 2002, the focus was on
a wholesale redefinition of the commercial corridor,
including significant expansion of the retail depth
along the entire corridor. This panel endorses many
of those Technical Assistance Panel concepts, but

in the reality of today’s economic uncertainty has a
more modest suggestion regarding first steps.

An Anchor for the West Side of I-77

First, the panel recommends a concentrated, resolute
effort to attract a truly catalytic and transforma-
tional user to the corner of West Trade and West Fifth
streets. This user should be a bookstore and coffee
shop or similar “destination” use that can act as the
university’s bookstore or a publicly accessible anchor
on the northern end of West Trade Street on or near
the “Two-Way” site. This bookstore not only should

12
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include a significant traditional newsstand section
with international newspapers and magazines but
also should include a focus on the emerging technol-
ogy trends that encourage social interaction, includ-
ing social media gatherings, music and spoken-word
performances, art displays, virtual-speaker series,
rotating art displays, and similar events. The site and
area should be highly amenitized with easy access
wi-fi/wi-max and abundant indoor and outdoor
electrical outlets. The cultural and entertainment
uses incorporated into this new development should
also cater to the African American community by
providing employment and outlets for artistic ex-
pression. Other uses should be encouraged, including
live performing arts in a coffeehouse-style setting,
retail banking, and, very important, food establish-
ments should be either combined in the store or
nearby.

These uses will align with the university’s current
plans to develop the Visual and Performing Arts
Center near Wesley Heights Way and will nudge

and the “Two-Way” convenience store is seen in the
distance.

Two conceptual layouts
for the “Two-Way” site
show potential com-
mercial development and
parking.

In this conceptual site
layout for the Royster
property, the panel sug-
gests a more urban and
walkable corridor with a
building close to the road
right-of-way.

both JCSU students and neighborhood residents in
the direction of I-77. At the same time, the remain-
ing vacant or underdeveloped parcels between this
corner and [-77 will redevelop, providing, like the
bookstore, a reason and a destination for Uptown
residents to discover and patronize uses on the JCSU
side of the interstate. Eventually, uses such as print
shops or university press, professional services
(medical/dental), open-air markets, wine and jazz
bars, and the like will discover the area.

The Public Realm

The entire public realm west of I-77 needs significant
improvement. This area includes the JCSU campus
edges, the streetscape and landscape along the road
corridor, the vacant parcels, and especially the un-
derpass. Great care must be given to how pedestrians
and vehicles evaluate, interpret, and negotiate the
underpass in the critical quarter mile between North
Sycamore Street on the east and Frazier Avenue on
the west. The panel recommends the following with
regard to the public realm:

Streetscape: A comprehensive streetscape program
should be created that is consistent with the West
End Land Use and Pedscape Plan, the proposed
streetcar line, and other applicable plans. The panel
suggests using innovative paving designs such as LED
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Suggested landscape and
streetscape improvements
to the corridor include
improved pedestrian

access under and around
the |-77 underpass.

solar pavers or in-ground tract lightning on those
portions of the corridor leading to and from the in-
terstate. The use of brick pavers, period streetlights,
banners, and signs should be continued.

Public Art: The panel recommends a focus on public
art in the underpass area, with consideration given
to an interactive media wall. This wall should be
large, exciting, and, of course, well lit. Examples of
such media walls include the Mood Wall in Amster-
dam and the media wall on the Xicui entertainment
complex in Beijing. A more conventional alterna-
tive may be the brilliantly colored underpasses in
Austin, Texas, or the linear lighting treatment at
the Brooklyn Bridge underpass in New York City. In
addition, one or more “delta platforms” designed
to permit regular or periodic changes to the art
exhibit should be installed as adjuncts to the mural
wall. These platforms, located on either side of the
underpass, could be as simple as an enclosed diorama
showing miniatures of the Charlotte streetscape or a
lighted pedestal for sculptures. Both the media wall
and the delta platforms should give visitors a reason
to visit and return. Each approach should be visible
to both pedestrian and vehicular traffic. Both the
interactive mural wall and the delta platforms could
be programmed by the JCSU Department of Visual,
Performing and Communication Arts.

Wayfinding: Noted urban planner Kevin A. Lynch
defined wayfinding as “a consistent use and orga-
nization of definite sensory cues from the external
environment.” Wayfinding should provide visitors
not only with signs but also with a consistent visual
understanding of where they are and where they are
going through the organization of the five primary
architectural wayfinding elements: (a) paths and
circulation, (b) markers, (c) nodes, (d) edges, and
(e) zones and districts.

Redesign of the West Trade Street and Fifth Street
Interchanges: The panel suggests a new design for
the interchange, taking advantage of the existing
large rights-of-way, delivering interstate travelers to
the corridor. The redesign can be done in conjunction
with the underpass art project to ensure compatibil-
ity with the increased traffic that will likely occur.
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Strengthen Connections
Between West Trade
and Tarleton Hills

[l . !
L __ﬂl Potential Redevelopment Site o
[eaee— with focus on Residential |

. 5 "

A University Community

JCSU and the Charlotte public school system (or
charter or private school entity) should explore the
possibility of locating either a middle or elementary
school along the corridor. The advancement of this
community is seen in terms of its rich educational
and cultural history. Not unlike other great universi-
ties, JCSU’s community relies on its academic history
as a driver of future development. Outreach to the
community can be achieved by having a physical
presence in the form of a school along the corridor.

The education mission of the university and the need
for unique learning environments desired by both
inner-city residents and the “back to the city” popu-
lation are all achieved when a school is incorporated
into this area. This school would be an academic cen-
ter of excellence for local area students and students
from nearby communities. This center of excellence

Strengthen Connections
Between 5th Avenue
and Tarleton Hills

_| Potential Redevelopment Site P,
4 with focus on Mixed Use and

Potential Redevelopment Site

with Focus on Mixed Use, Institutional

and Commercial

could serve the university by providing a training en-
vironment for university students majoring in educa-
tion as well as provide a good high-level educational
environment for youth from the local area.

Redevelopment of the Tarleton Hills housing project
should also be considered as part of the city’s cor-
ridor planning process. The panel sees the redevelop-
ment of this site as more long term, but connections
to both West Trade Street and Fifth Avenue should
be considered initially during redevelopment of the
“Two-Way” and Royster sites. Tarleton Hills could
develop as a residential and a mixed-use area, thus
taking advantage of its excellent visibility along the
highway.

Community and Cultural History

As an important African American community, the
corridor should be developed in a way that does not
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The long-term
redevelopment of
Tarleton Hills can include
residential, mixed, and
institutional uses. The
road and pedestrian links
between West Trade
Street and Fifth Avenue
can be strengthened

as a part of this
redevelopment.
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Currently, I-77 acts

as a physical and a
psychological barrier
between Uptown and
the Five Points area.
Streetscape, landscape,
and parcel improvements,
combined with new
destinations, street art,
and wayfinding will help
eliminate these barriers.

lose its cultural and historic legacy. Biddleville is

one of the oldest black neighborhoods in Charlotte.
Located at 333 Beatties Ford Road, the Grand Theatre
was opened by Samuel M. Pharr to provide an enter-
tainment venue for Biddleville residents. During the
Great Depression, the theater closed, and Johnston’s
Café operated in the building. In 1937, the theater
reopened and served its African American clientele
until other Charlotte theaters were desegregated in
the 1960s.

The panel recommends that, in conjunction with
the new Visual and Performing Arts Center, consid-
eration should be given to rehabilitating the Pharr
building and providing some of the center’s pro-
gramming as a gesture to the history of the theater.
The panel believes that a revitalized Pharr building
with programming from JCSU’s Visual and Per-
forming Arts Center could provide a physical and
emotional link for old Biddleville to reconnect to
Uptown Charlotte, thus improving the activity along
the corridor.

The panel also suggests that regular and focused
recognition of the corridor as a traditionally African
American area by use of monuments, statues, historic
markers, and tours will significantly improve visita-
tion. As the streetcar becomes a reality, this area

can act as one bookend to a cultural trail with such
locations as the Harvey B. Gantt Center, the Charlotte
Gateway Station, and Johnson C. Smith University as
waypoints along its route.

Extension of the Gateway Center
Development

The panel gives the Gateway Center development
high marks for its strategic location, mix of uses, and
overall design. The location of the renowned J&W and
associated uses serving this institution makes for an
excellent mix and an appropriate transition from Up-
town with its skyscrapers to less dense development
at the edge of the center city. Some parcels located just

east of the [-77 interchange can still be developed to
complete the “edge” of the Gateway Center.

Intermodal Transportation Center
and the Streetcar

The intermodal transportation center is the south ter-
minus of the red line commuter rail and will provide
seamless integration of various rapid-transit modes,
including commuter rail, Amtrak, Greyhound, Center
City Streetcar, and Southeast/West Corridor rapid
transit. It is also the proposed location for high-speed
rail that creates an incredible opportunity for nearby
real estate development. Like an airport, the transpor-
tation center will attract a wide range of potentially
high-paying office and service jobs; it will also act

as a regional draw to the nearby stadium, museums,
and cultural activities centered in Uptown. A regional
draw will increase the need for retail.

The streetcar, coupled with the improvements to the
underpass, will improve visitation and activity by
shortening the distance between JCSU and Uptown.
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Finance and Implementation

he panel has provided a series of specific de-

velopments as a means to motivate and propel

broader redevelopment of vacant and under-

developed parcels in the corridor. The recom-
mendation to construct a bookstore (or similar mul-
tiuse/mixed-use draw) near JCSU is a tangible and
concrete approach to establishing a destination that
also fulfills the university’s desire to open itself up to
the neighborhood.

With this proposed use (as with other successful ur-
ban revitalization projects), the panel believes three
essential components are required:

e Land control;
e Developer interest and capacity; and

e Financing and associated project management
structure that meet multiple investment
objectives.

The panel believes that the first two components are
already met to a certain degree. The corner parcel at
West Trade and West Fifth streets is an ideal location.
For the purposes of this panel, it serves as a notional
location that can be filled by any number of nearby
vacant or underdeveloped parcels. The key is that it
is close to the university and has frontage on West
Trade Street. The key sites in the study area are con-
trolled by four owners who are already engaged in
the revitalization effort, and multiple local develop-

ers, some of whom the panel met, have successfully
developed a range of products in the neighborhood
over the past ten years or so. The panel also believes
that developer interest and capacity in the greater
Charlotte area exists to partner with the city, the
university, and Charlotte Center City Partners in
making the development a reality.

The challenge is finding a financing and project man-
agement structure, which will require a significant
amount of work, especially in the current economic
environment.

Financing

A successful approach to development requires a
number of financial prerequisites. These prerequisites
include a risk-adjusted internal rate of return that
meets the developers’ and investors’ requirements
and a loan-to-value ratio that is adequate to ensure
the private financing of the development and fair
market value to the landowner. If philanthropic funds
are involved, the social objectives of the philanthropic
sources of capital must also be considered as well as
the accountability for any public sources of capital.

Fair Market Value

Solving for the gap created in fair market value is a
crucial step in securing funding. Typically, in chal-
lenged corridors like this one, what is in fact a com-
plex interplay among those factors gets summarized
as “those landowners want too much for their land.”
For that reason, the real estate development com-
munity has created “residual land value analysis” in
which they solve for the price that land needs to be
to make a deal “pencil.” Residual land value is what
a developer would be willing to pay for land for any
proposed development after covering all develop-
ment costs and the potential profit that is required
to convince an owner to sell the property. The “gap”
created is between the price that the owner wants
and what the developer can pay.
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Some combination of the following will fill the gap:

e Decreasing the owner’s obligation to provide
equity by having the public sector contribute cash
from the corridor revitalization funds available for
this area;

e Lowering the developer’s cost by obtaining New
Market Tax Credits;

e Lowering the developer’s cost of financing by
getting a social investor to lend at 4 to 5 percent
instead of 7 to 8 percent; and

e Adjusting the timing of payment to the landowner
by inviting him to participate in the deal through a
share of the proceeds.

None of these alone may prove sufficient to fill the gap.

Public/Private-Not-for-Profit Collaborative
Financing

Multiple precedents exist for this sort of collaborative
financing. The panel believes that the social objec-
tives set by a not-for-profit developer are obvious
and displayed in the long discourse that preceded
this panel. The West Trade Street/Beatties Ford Road
corridor, despite its proximity to Uptown and the
universities, continues to lag in terms of investment
and development.

Successful precedents are characterized by careful
thinking through of the management and oversight
structures. Such a structure has to be based on cre-
ation or identification of an entity that

e Understands complex master-planned urban
development, including coordination of the related
initiatives of multiple parties;

e Understands how to work with and layer multiple
sources of financing and their often conflicting
requirements;

e Understands real estate development, land de-
velopment operations, and construction project
management;

e Can legally accept funds from multiple investors
without conflict or the appearance of conflict of
interest;

e [s accountable to the sponsors of and stakeholders
in the project, including its social investors; and

e [s accountable to the public to the extent that it
works with public funds.

This entity is frequently a community develop-

ment corporation (CDC) that can be structured with
a board composed of key stakeholders and with a
development-savvy staff. It could also be a part-
nership of a CDC with some of the characteristics
described and one or more for-profit developers.
Existing successful entities could be considered, such
as the Charlotte Mecklenburg Development Corpora-
tion, Charlotte Center City Partners, or committees
or subsidiaries of either.

Making It Happen

How might such an entity and development proposal
work? For all of the different projects described, the
entity must (a) identify the sources of funds,

(b) describe the uses of those funds in a manner sat-
isfactory to the funders, and (c) manage the project
in the context of a larger program that will have to be
undertaken. Regarding the catalytic use (bookstore)
proposal, the panel has summarized the costs of
making it a reality in the table below.

Conceptual Development Costs

Uses Cost
Public Improvements $300,000
Land $250,000
On-Site Improvements $3,000,000
Soft Costs $700,000
Furniture, Fixtures, Finishes, and Equipment $200,000
Total $4,450,000
Sources

Corridor Revitalization Funds $300,000
Landowner Capital Contribution $250,000
New Market Tax Credit Equity $875,000
Conventional Financing $2,500,000
Philanthropic Subordinate Debt $525,000
Total $4,450,000
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Suggested Roles and Responsibilities

Partner Roles and Responsibilities
Charlotte Coordinate partners
Mecklenburg . o
Development Ensure conformance with program objectives
Corporation Act as developer or provide equity to obtain
market return
Assist with tenant/operator negotiations
Landowner Act as developer or provide equity to obtain
market return
JCSU Develop program; negotiate with tenant/
operator
Advance educational mission
Advance economic development of corridor
Bank Provide debt to obtain market return

Social Investor

Provide debt to obtain market return

Advance economic development of corridor

City

Provide infrastructure and gap financing if
necessary

Advance economic development of corridor

Alleviate burden of government

Generate tax revenue

For-Profit
Developer

Act as developer or provide equity to obtain
market return

Roles and Responsibilities

The roles and responsibility for execution of the
various partners is crucial in making this proposal a
success. The table at left may be used as a means to
organize the project management structure.

The panel believes that under the right leadership,
and with the help of the city and the commitment of
the university, the bookstore project could be com-
pleted and open for business in about three years.
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Conclusion

he West Trade Street/Beatties Ford Road cor-

ridor connects the two celebrated urban cam-

puses of JCSU and J&W. The corridor also

acts as the spine connecting Biddleville, Five
Points, and the vibrant Uptown of one of the great
southern U.S. cities.

The panel suggests a number of specific actions that
will lead to the restoration of the corridor. Given the
economic situation in 2010, the panel’s recommen-
dations are perhaps not as bold or as comprehensive
as those of earlier studies, but they do provide a clear
and simple strategy for a concentrated, resolute ef-
fort to attract a truly catalytic and transformational
user adjacent to JCSU. Although the panel has sug-
gested some conceptual ideas for location, layout,
and parking for the area, ultimately the property

owners, the universities, and the city will need to
agree upon the specific approach. The panel has out-
lined a financing and implementation formula that
can make this user a reality. The panel also calls for
improvements to the West Trade Street/I-77 under-
pass, improvement to the public realm, creation of
an Academic Center of Excellence, and identification
and enhancement of existing cultural elements.

Over the years, the citizens and institutions of
Charlotte have proven their capability in produc-
ing world-class urban revitalization initiatives. The
panel believes that the recommendations in this
report, if implemented by that same ethos, can make
the historic west end a friendly, safe, and vibrant the
community from Uptown to beyond JCSU.
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Fulton began his career in real estate with Long &
Foster Real Estate, New Homes Division. He then
moved to Pulte Homes and oversaw market research
and strategic planning for the Maryland region. Seek-
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