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1. General	  Information	  
1.1 Background 

In 2009, Americans produced about 243 million tons of MSW, or about 4.3 pounds of waste per person 

per day1, among which 54.3 percent (i.e. 132 million tons) is disposed of in landfills.  Disposal of waste in 
creates environmental issues in air, land and ground water. According to US Environmental Protection 
Agency (EPA), landfills accounted for approximately 17 percent of total anthropogenic methane (CH4), a 
greenhouse gas having a global warming potential 21 times carbon dioxide (CO2), emissions in 2009, 
the third largest contribution of any CH4 source in the United States2.  

A significant percentage of waste discarded to landfills is organic, and predominantly biomass (i.e. 
biogenic). This biogenic material is represents an excellent feedstock for the production of electricity and 
thereby offsets electricity generation from other baseload sources such as coal.  

In addition, the process of separating out biogenic fuel from the waste stream provides a footprint to 
increase the separation of other valuable recyclables such as metals and plastics. Increasing recycling 
and reuse of the waste by diverting it from landfill reduces the rate of use of landfill space, eliminates 
toxic, odorant air emissions, reduces greenhouse gas emission, and avoids generation of millions of 
gallons of waste water (i.e. leachate), consequently significantly improves air quality and the 
environment.  

The emission savings come from the combined benefit of offsetting baseload power from coal, and 
lessening the amount of landfill gases released into the atmosphere. Furthermore, this process 
strengthens local conservation, increases energy security, and improves economics for local 
communities by creating green jobs and revenues from increased material recovery, recycling and reuse.    

Forsite is the Developer of ReVenture Park.  Forsite is re-developing a 667-acre superfund site 
and creating a renewable energy focused industrial park.  Forsite is working with ReCommunity on this 
project. ReCommunity Inc. is a newly formed company following the closing of an acquisition of select 
recycling assets of Charlotte based FCR, Inc. (a wholly-owned subsidiary of Rutland VT based Casella 
Waste Systems, Inc.).  ReCommunity has been selected by ReVenture Park to operate a state of the 
art Renewable Fuel Facility (RFF) that will improve the way the municipal solid waste is being managed in 
the region. The RFF will accept both residential and commercial solid waste. The inbound waste will be 
processed through a proprietary system that will maximize the recovery of recyclables such as paper, 
cardboard, plastics, metal and glass. The remaining material will be further processed to produce an 
Engineered Fuel (EF) by removing pollution-causing items and conditioning the remaining material with 
additives to benefit downstream energy conversion processes. The first project at ReVenture is a 
progressive Waste to Energy Facility, utilizing a Gasifier designed and operated by ICM, located in Wichita 
Kansas. Gasification is a thermo-chemical process that converts Refuse Derived Fuel into a clean 
                                                        
1 http://www.epa.gov/epawaste/nonhaz/municipal/index.htm 
2 http://www.epa.gov/climatechange/emissions/downloads11/US-GHG-Inventory-2011-Chapter-8-Waste.pdf 
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burning gas.  This gas is then converted into electricity through off-the-shelf steam cycle power plant 
components. 

1.2 Purpose 

This Materials Separation Plan is prepared to satisfy the requirements set forth in 40 CFR 60.57b, which 
applies to the development of a waste to energy facility. The purpose of this Materials Separation Plan is 
to provide the general public, authorities and regulators necessary information regarding the proposed 
Renewable Fuel Facility, including: 

• Material separation process 
• Service area and amount of waste proposed for separation 
• Goals for the material recycling rate and waste diversion rate 
• Waste acceptance criteria  
• Facility operations 
• Engineered fuel production 
• Analysis of the impacts on environment 
• Analysis of impacts on energy 

 
It remains ReVenture’s firm belief that the most socially responsible waste management method is to 
maximally recover, recycle and reuse the waste material rather than disposing it into landfills. ReVenture 
and its partners remain committed to work with our communities to set a high standard in resource 
recovery, environment protection and community improvement. 
 

2. Recycled	  Fuel	  Facility	  
2.1 Facility Description 

The proposed RFF will be located in Mecklenburg County. A preliminary layout is provided in Figure 1. 
The facility will comprise of a tipping and processing building, tipping building apron, two scales, a scale 
house, and access roads.  The proposed building consists of a single level tipping floor with six (6) bay 
doors, a material processing area, and an area for Engineered Fuel processing. The building will also 
have areas for temporary storage of recovered recyclables and the engineered fuel produced by the 
process. In addition, the building will be equipped with a control room, odor control equipment and other 
necessary equipment to support the facility operation.  

Waste from the tipping floor will be first sent into a pre-sorting area where large and unwanted items 
such as bulky household materials, appliances, propane tanks, etc. will be manually sorted and 
removed. The remaining waste material will be sent to a highly automated and efficient sorting and 
separation process including fiber separator, optical sorter, magnet, eddy current separator, and other 
equipment and processes. The material will be sorted into the following categories:  

• Segregated recyclables, including paper and paper products, cardboards, PET and HDPE plastics; 
• Recyclable inert material, including ferrous and non-ferrous metals, aluminum, and glass; 
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• Non-processable materials, such as bulky household materials, appliances, propane tanks, etc.; 
• Waste residues such as dirt, cement etc.;  
• Engineered fuel including combustible fiber, woody biomass, and a small amount of plastics and 

other carbonaceous materials that cannot be marketed in recycling markets. The objective of the 
separation process is to have a high biogenic content in the Engineered Fuel.  As a result it will 
be made up of a high percentage of paper fiber and organic material 

 
Figure 1. The proposed Recycled Fuel Facility layout  

The RFF will store recyclable materials in the facility until the recyclables can be sent to market.  The 
recyclables include newspaper, plastic bottles, cardboard, aluminum and bimetal cans and glass 
containers at a minimum.   

The Engineered fuel will be further processed by removing prohibitive, inert materials, dirt and in some 
cases PVC in order to minimize chlorine content in the fuel product. Some of this fuel will be engineered 
specifically for the ReVenture Waste to Energy Project while any remaining fuel will be marketed to other 
utilities and industrial customers in the southeast  

2.2 Material Recovery Process 

The proposed RFF will install two (2) material processing lines, one dedicated for processing residential 
MSW and the other for processing commercial MSW. The RFF is a modern Material Recovery Facility 
(MRF), which has been traditionally built to receive, sort, process and store recyclable materials, 
including newspaper, office paper, mixed paper, corrugated cardboard, plastic bottles and cans, metal 
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and aluminum tins, and plastic food packaging, to be shipped and marketed to end users. Rather than 
only accepting source separated, the RFF will accept multi-material streams, i.e. mixed residential MSW 
and commercial waste. Furthermore, instead of disposing the post recycling residues, which are not 
recovered for a variety of reasons (e.g. sizing, contamination, unmarketable, cost, etc.), in a landfill, the 
RFF will recover the remainder of this material as feedstock for a progressive waste to energy process.  
Figure 2 shows a conceptual flow diagram of the RFF process, which comprises of the flowing major 
steps: 

1. Tipping f loor where both residential and commercial MSW will be received, temporarily stored 
and delivered to the pre-sorting area via conveyors; 

2. Pre-sort ing where sorters will manually pick out bulky or oversized and unwanted items such, 
though the system is designed to operate in a highly automated manner. At several locations, 
sorters will ensure quality control for the recyclable materials to be sold to the markets; 

3. Shredding, through which materials will be shredded to smaller sizes in order to facilitate the 
downstream separation;  

4. Fiber separation, where fibers including newspaper, magazine, cardboard, phone books, etc. 
will be separated and sorted out from other waste streams for recycling; 

5. Plastic separation where plastics including mainly PET and HDPE will be separated and 
sorted for recycling;  

6. Glass separation where glass bottles will be sorted based on their color. The remaining and 
broken glass will be removed from the stream by shredding and screens; 

7. Ferrous metal separation where ferrous metals such as cans are separated from the waste 
stream; 

8. Non-ferrous metal separation where aluminum cans are separated from the waste stream; 
9. Engineered fuel production where all combustible residues or non-recyclable combustible 

materials will be further processed to produce an engineered fuel by removing prohibitive, inert 
materials, dirt and in some cases PVC in order to minimize chlorine content in the fuel product. 
The engineered fuel may be further conditioned by adding reagents and additives based to 
achieve optimal performance in processes that use the engineered fuel; and 

10. Residue col lect ion, which will be collected and disposed of, if beneficial uses cannot be 
identified.   

2.3 Service Area  

The RFF will accept municipal solid waste (MSW)  the vast majority of which will be generated within the 
metro Charlotte area, primarily Mecklenburg County. The solid waste permit shall include however, Union 
County, Cabarrus County, Gaston County, Iredell County, and Lincoln County to account for small 
amounts of commercially collected MSW that might come to the facility, see Figure 3.   
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Figure 2: The material separation process flow diagram 

2.4 Amount of Solid Waste Proposed for Separation 

The area has been experiencing rapid growth in population (see Figure 3), and this growth is expected to 
continue for decades. As the population grows, so does the waste generated. For fiscal year 2011/12 
the Mecklenburg County annual per capita waste disposal rate was 0.34 tons/person/year (residential), 
0.87 tons/person/year (commercial) and 0.32 tons/person/year (C&D), for a total of 1.45 
tons/person/year (i.e. 7.95 lbs./person/day) 3. Based on this waste generation rate and the population 
in the region, the solid waste generation is estimated to be about 2.6 million tons per year. Table 1 
presents the estimated waste disposal estimated for Mecklenburg County only through fiscal year 2019.  

Meeting the waste disposal reduction goal as indicated by Table 1 is challenging. However the goal could 
be achieved provided that the entire waste stream could be processed in advanced facilities based on 

                                                        
3 Mecklenburg County Solid Waste Management Plan 2009-2019, effective July 1, 2009.  
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multi-material processing platform, through which up to 85% of waste material can be recovered for 
recycling or for engineered fuel production. Assuming all the solid waste is processed based on the 
ReVenture/ReCommunity model, the expected waste diversion and per capita disposal rate is estimated 
in Table 2. As Table 2 depicts, the per capita waste disposal rate is drastically reduced to 0.25 
tons/person/year from the County targeted 1.27 - 1.45 25 tons/person/year if the 
ReVenture/ReCommunity model is implemented. 

 
 

 
 

Figure 3: The service area and population in 2010 and population growth from 2000 to 20094 

 

 

 

 

 

                                                        
4 The population is based on US 2010 census data, see: http://2010.census.gov/2010census/data/ 

206,086 
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919,628 
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178,011 
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60.5% 
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Table 1: Estimated waste disposal amount for Mecklenburg County 

Waste	  Disposal	  if	  No	  New	  Waste	  Reduction	  
Program	  

Waste	  Disposal	  with	  Proposed	  Waste	  Reduction	  
Program	  

Tons/person/year	  

(reduced)	  

	  

Plan	  
Year	   Residential	   Commercial	   C&D	   Total	   Residential	   Commercial	   C&D	   Total	   Total	  

11/12	   408,690	   843,882	   365,541	   1,618,112	   329,086	   765,224	   309,733	   1,404,044	   1.45	  

14/15	   440,132	   908,804	   393,663	   1,742,599	   338,769	   775,632	   313,946	   1,428,347	   1.37	  

18/19	   483,203	   997,740	   432,187	   1,913,130	   349,033	   785,429	   317,912	   1,452,374	   1.27	  

 
Table 2: The expected tons diverted from landfill and per capita disposal rate for Mecklenburg County5 

 

 

2.5 Goals  

The RFF will be designed to handle a maximum tonnage of 575,000 tons per year, however the 
developer has assumed the facility will likely operate consistently at 560,000 tons per year. Based on 
the optimum tonnage of 560,000 tons per year, Table 3 below shows the estimated amount of materials 
proposed for separation. 

The RFF, by employing state of the art sorting and separation technologies, will significantly increase the 
material recycling rate beyond the increased rates currently being achieved by Mecklenburg Counties 
new single stream recycling facility. The RFF will be designed to achieve recyclables recovery rates of at 
least 15% from residential waste which combined with single stream recycling could push the counties 
residential MSW recycling rate to 35+/-%.  The target recyclable recovery rates for the RFF are: 

• 20% for residential waste, and  
• 30% for commercial waste.  

In addition to recovery materials marketed in recyclable markets, the RFF design will target over 50% 
additional recovery as fuel. In combination of material recoveries for recycling and for engineered fuel 
production, the overall material recovery rate is targeted at 80-85%, leaving the 15-20% remaining 
unrecoverable and unusable materials that will probably be disposed in area landfills.  

                                                        
5 An overall 85% recovery rate (both recycling and engineered fuel production) is assumed. 
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Table 4 shows detailed material balance calculations for Phase 1 (before the waste-to-energy plant is 
operational) and Phase 2 (after the waste-to-energy plant is in production). Compared to the traditional 
model, the advanced RFF will divert as much as 365,000 tons per year of material in Phase 1 years and 
498,000 tons per year in Phase 2 years, from landfill, resulting in over 85% diversion rate.  

Furthermore, this progressive approach of generating engineered fuel further enhances the material 
recovery. With this, the total material recovery rate can be up to 80-85%, which is unmatched by any 
known material recycling program in the region and in the country. Without the engineered fuel 
production, the total material recovery is limited, and more material will ultimately end up in landfills. 

Efforts will also be made to identify beneficial uses of the unrecoverable materials such as dirt. Our goal 
is to lead the material recovery revolution enabling Mecklenburg County to achieve significant strides 
towards “zero-waste” over time.  

Figure 4 illustrates how the material recovery is improved for the proposed RFF compared to US national 
average recycling rate6 for each material component. As the chart illustrates, the RFF recovers 
recyclables to maximum possible, and if the material is non-recyclable, it will be recovered as a 
component for engineered fuel.  

 

Table 3: Estimated amount of waste materials proposed for separation 

 

 

                                                        
6 Data are from US EPA, see http://www.epa.gov/epawaste/nonhaz/municipal/msw99.htm 
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Table 4: Material balance for Phase 1 and Phase 27 

 

 

Figure 4: Comparison of material recovery rate between RFF and US national average.  

;. 5%676$3*<&
Recycling has environmental benefits at every stage in the life cycle of a consumer product - from the 
raw material with which it’s made to its final method of disposal. Aside from reducing GHG emissions 
(see Section 5), which contribute to global warming, recycling also reduces air and water pollution 
associated with making new products from raw materials. Recycling also provides significant economic 
and job creation impacts, which is vital for sustainable development of local communities. 

                         
7 For illustration purpose, a total of 420,000 TPY of waste (340,000 TPY residential, 80,000 TPY commercial) is assumed for 
Phase 1, and a total of 560,000 TPY (340,000 TPY residential, 220,000 TPY commercial) is assumed for Phase 2.  
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3.1 Traditional Recycling Process 

The degree to which waste material can be recycled is contingent upon many factors, including the 
methods through which waste is discarded, collected, processed and utilized. Today, most municipalities 
provide a variety of recycling programs and services that depend primarily on source separation scenario 
such as curbside recycling, multi-family recycling and commercial recycling. With the source separation 
methods, recyclable materials are required to be discarded separately from trash, either in one bin 
(which is commonly referred as to single stream collection) or two bins (i.e. fiber/paper is placed in one 
bin and all plastic, glass, steel and aluminum in the other bin, which is normally referred to as dual 
stream collection).  

In an attempt to increase recycling rates, local governments are switching to single stream collection. 
Data suggests that the existing dual- or multi- stream mechanisms for collection are not achieving 
sufficient success, as residents are not participating at the desired rate. Education programs are too 
costly, with a mixed set of results. Based on a study completed in March 2006 by the City of Charlotte 
Solid Waste Service8, slightly more than 10% recycled all the allowable materials.  

3.2 Multi-Material Processing Platform 

Switching to single stream processing alone does not reach the target recycling rates. A different solid 
waste management solution is required to achieve recyclable materials being recovered to the maximum 
extent possible, while keeping the collection and processing costs down.  

Multi-Material Process (MMP) platform is a state-of-the-art waste management solution, based on 
ReCommunity’s proprietary technology.  It accepts all types of waste materials, including source 
separated, unsorted and missed waste streams. Through the use of proprietary processes the 
ReCommunity system is capable of recovering a major portion of recyclables from waste streams not yet 
subject to source separated recycling and related recovery technologies.  

 

4. Engineered	  Fuel	  
4.1 What is Engineered Fuel? 

The engineered fuel production is an important part of the multi-material processing technology, which 
enhances material recovery and increases landfill diversion.  

Typically, a significant amount of energy bearing materials are landfilled, even after a thorough recovery 
process. Material remains unrecoverable due to a variety of reasons, such as contamination, too small in 
size, and recoverable but non-marketable. These materials commonly have an energy content ranging 
from 5,000 to 15,000 Btu/lb. and contain considerable amounts of carbon and hydrogen, and therefore 
can be very useful as energy feedstock.  

                                                        
8 Mecklenburg County Solid Waste Management Plan, 2009-2019, Effective July 1, 2009, Prepared by Mecklenburg County 
Land use & Environmental Services Agency. 
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ReCommunity has developed proprietary technology to recover these valuable hydrocarbon materials as 
engineered fuel for beneficial applications. The engineered fuel recovers post recycle residues, after the 
inbound MSW is sufficiently processed to recover the maximum recyclables. Throughout the engineered 
fuel production process, the engineered fuel is managed as a renewable, biogenic fuel with real energy 
and economic value. When the engineered fuel is gasified to produce a clean combustible synthesis gas 
and combusted to produce thermal energy, it will results in an emission profile that is lower than 
traditional fuels. Therefore, the engineered fuel meets the “Legit imacy Criter ia” set forth EPA9 in its 
recent proposed rule that identifies which non-hazardous secondary materials are, or are not, solid wastes 
when combusted. Based on this rule, the engineered fuel is classified as fuel, not waste. 

Engineered Fuel Production: 

When the post-recycled residues are collected from the RFF  they may be classified, and temporarily 
stored in several different bins based on the material classification method developed by ReCommunity. 
These materials may then be subjected to further processing, aimed at removing prohibitive and 
unwanted items (e.g. PVC plastic, inorganic materials). The remaining materials may also be further 
shredded and mixed to preset weight ratios. The mixture is then, in most cases, added with selected 
additives or sorbents based on the downstream process that use the engineered fuel. The engineered 
fuel can then be delivered to users in either loose or densified forms.  

4.2 Advantages of Engineered Fuel 

Because of the very nature of the materials that comprise engineered fuel, the fuel is largely carbon 
neutral. Chemical analysis has determined that approximately 75% of the carbon in the engineered fuel 
is biogenic, i.e. from living biomass materials such as wood. Combustion of the engineered fuel does 
release carbon dioxide, but growing living matter will quickly neutralize the biogenic carbon dioxide. 
Therefore, use of engineered fuel (which recycles carbon already on the surface) to substitute for fossil 
fuels (which bring carbon up to the surface for release) has significant benefits in reducing global 
warming and climate change. Table 6 lists and compares the fossil CO2 emission rates of coal, natural 
gas and the engineered fuel. The detailed estimates of GHG reductions are summarized in Section 5. 

 

 Table 5: Fossil CO2 emission rates of coal, natural gas and the engineered fuel (lbs. CO2/mmBtu) 

 
As a predominantly renewable fuel, use of the engineered fuel also has the following advantages: 

• It is manufactured from post recycling residues of the inbound waste can be recovered to turn 
these materials into a valuable resource for local communities;  

• It further advances material recovery and recycling; which directly and indirectly contributes to 
natural resources conservation and energy security; 

                                                        
9 see http://www.epa.gov/wastes/nonhaz/define/index.htm,  Identification of Non-Hazardous Materials That Are Solid Waste, 
US EPA 
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• As a predominantly biomass fuel, use of engineered fuels contributes to state and national 
Renewable Portfolio Standard (RPS) compliance; 

• When co-fired with coal or other fossil fuels, it can reduce air emissions; produce power 
production with a reduced carbon footprint, improve coal combustion and carbon conversion 
efficiencies, eliminate “blue plume” issues associated with high sulfur coal power plants; and 
allow meaningful plant lifetime extensions for minimum capital cost;  

• It improves communities’ environment and economics
• It creates new green energy jobs 

?. >@"$:"+3'*&'(&12A"6+,&'*&>*@30'*2%*+&
This section represents a life-cycle assessment of ReVenture project including the environmental 
impacts of greenhouse emissions and SO2 and NOx emissions. The life-cycle analysis takes a systems 
view of the impacts materials have throughout their life cycle - from resource extraction to product 
design and manufacture, transport, use, reuse, recycling, and end of life.  See Figure 8 for the life-cycle 
details.  By recovering recyclable materials, and recovering combustible materials as engineered fuel the 
county can reduce environmental impacts, both directly and indirectly at multiple stages by reducing the 
amounts of materials used, and thus reducing systemBwide environmental impacts, including GHG 
emissions. 

 

Figure 5: Material flow in a complete life cycle 

5.1 Greenhouse Gas (GHG) Reduction 

The US EPA has conducted a comprehensive life-cycle analysis about the GHG implications of various 
solid waste management options (i.e. source reduction, recycling, combustion, landfill, and compost) for 
some of the most common materials in MSW10. The analysis indicated that waste reduction practices, 
such as source reduction, recycling and combustion, reduce the demand for raw material and energy 
inputs to manufacturing stage of the life cycle, thereby conserving energy and reducing GHG emissions. 

                         
10 Solid waste management and greenhouse gas: a life-cycle assessment of emissions and sinks, 3rd edition, Sept. 2006. 
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Based on EPA’s analysis, materials and land management directly and indirectly impact 58-‐62% of 
total U.S. GHG emissions, and, therefore, provide many opportunities to reduce GHG emissions11. 

Based on the GHG emission factors developed by the report the estimated GHG emissions for the RFF 
and the Waste To Energy Facility are tabulated in Table 7 (Phase 1) and Table 8 (Phase 2). Note that in 
the table a negative figure represents a net reduction and a positive value suggests a net increase in 
GHG emissions. In Phase 1, it assumes that all engineered fuel is co-fired with coal in electric power 
plants, and in Phase 2 part of the engineered fuel is used to generate a net of 20 MW power from 
ReVenture Waste To Energy Facility with any surplus engineered fuel delivered to coal-fired power plants 
to replace fossil fuel.  

As shown in the table, GHG emission reduction is achieved by material recycling since recycling and 
reuse of the material would reduce raw material and energy inputs to acquire, process, manufacture and 
transport the material. GHG emission reductions by material recycling contributes over 50% of the total 
GHG reduction based on the analysis, which suggests that the advanced RFF will contribute significantly 
to GHG emission reduction by increasing material recycling.  

When the post recycle residues are manufactured to an engineered fuel and used for electric power 
generation, GHG emission reductions are achieved by: a) reuse of the material as fuel; b) replacement of 
coal for power generation; and c): avoided emissions from landfills. Overall, GHG emissions reduction is 
479,252 MTCO2E per year (metric ton of carbon dioxide equivalent) in Phase 1, and 569,637 MTCO2E 
per year in Phase 2, which are equivalent to have about 88,000 or 104,000 cars removed from local 
roads per year12.  

Table 6: Estimated impacts on GHG emissions of ReVenture project (Phase 1) 

 

Table 7: Estimated impacts on GHG emissions of ReVenture project (Phase 2) 

                                                        
11 Opportunities to Reduce Greenhouse Gas Emissions through Materials and Land Management Practices, U.S. Environmental 
Protection Agency. Office of Solid Waste and Emergency Response, September 2009 	  
 
12 Based on an average CO2 emission of 5.46 MTCO2 per average passenger car for one year, data source: 
http://www.usctcgateway.net/tool/ 
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5.2 SO2 and NOx Reductions 

By replacing the coal with engineered fuel in coal-fired power plants that are SO2 and NOx emission 
intensive, significant reductions in SO2 and NOx emissions can be achieved. Co-firing with coal not only 
makes maximum utilization of energy in engineered fuel, but also creates opportunities for coal-fired 
power plants to reduce their air emissions in a considerably efficient and cost effective approach.  
Tables 9 and 10 list the estimated SO2 and NOx emission reductions due to use of Engineered Fuel in 
Phase 1 and Phase 2 years. To arrive at these estimates, the following assumptions are made: 

• For typical coal-fired power plants in the region, SO2 and NOx emission factors are assumed to be 
1.70 lbs./MMBtu and 0.35 lbs./MMBtu, respectively13 

• Co-firing with engineered fuel, the SO2 and NOx will be reduced to at least 71% and 52% 
respectively against the utility’s 2005 emission levels, in order to be in full compliance with EPA’s 
Transport Rule14, contingent on EGU boiler performance. 

• No emissions of SO2 and NOx during all lifecycle of the material acquisition, manufacturing, 
transportation and different solid waste management practices are included; if they were, the 
benefits of the ReVenture project will become more significant.  

 

Table 8: impacts on SO2 and NOx emissions of ReVenture project (Phase 1) 

 
Table 9: impacts on SO2 and NOx emissions of ReVenture project (Phase 2) 

 

                                                        
 
 See: http://www.epa.gov/airtransport/ 
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5.3 Other Environmental Benefits 
In the traditional solid waste management model, a minimal portion of the recyclable material is 
collected and recycled through programs such as curbside pickup, drop-off containers, and the 
remaining majority of the waste is disposed off in landfills. As Figure 9 illustrates, for a total 420,000 
tons/year of MSW, approximately 4% or 16,392 tons/year of material is recovered for recycling, leaving 
the rest to be disposed of in landfills. This would require land to support over 1 million cubic yards a 
year. This disposed material, when complete decomposed, will emit 243 million cubic feet of methane to 
environment, with the remaining 973 million cubic feet to be recovered through landfill gas collection 
system (if it is present). With the most efficient landfill gas to energy technology (i.e. reciprocating 
engine), a total of 101,845 MWh of electric power can be generated. Overall, this traditional solid waste 
management model achieves an overall energy recovery efficiency of approximately 6.1%.  

 
 

Figure 6: A schematic illustration of the traditional waste management model. 

 
 

Figure 7: A schematic illustration of the ReVenture/ReCommunity recycling model. 

 

With the ReVenture/ReCommunity model as shown in Figure 10, the material recovery in the ReVenture 
project will be increased to over 93,000 tons/year due to the advanced material recovery technologies 
and equipment. Uniquely different from the traditional model, this model will produce over 247,000 
tons/year of engineered fuel from post recycle residues which otherwise would be disposed off in a 
landfill. As a result only 54,570 tons/year of unrecoverable, unusable materials would be landfilled, a 
reduction of 349,000 tons/year compared to the traditional model. Due to reduction of landfill disposal, 
the landfill space requirement is reduced to 147,500 cubic yard per year, which is only 13.5% of the 
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landfill space required by the traditional model. Methane emissions are reduced from 243 million cubic 
feet to 20 million cubic feet, and the wastewater generation (i.e. landfill leachate) is reduced from about 
9.75 million gallons to 1.0 million gallons per year. By co-firing the engineered fuel in coal-fired power 
plants, it saves over 169,000 tons/year of coal, produces 370,000 MWh of electricity, while eliminating 
emissions of 238,000 MTCO2, 8,845 TPY SO2 and 1,334 TPY NOx. Overall, the ReCommunity model 
diverts 87% of waste from landfill, generates over 378,500 MWh of electricity, resulting a total energy 
recovery efficiency of 48.6%. 

 

6. Energy	  Recovery	  and	  Savings	  
Increasing material recovery has a significant positive impact on energy consumption. More material 
recovered for reuse leads to reductions in energy consumption required acquiring, manufacturing, and 
transporting the material to consumers. Reuse of the recovered material as and engineered fuel used to 
produce electricity will offset coal consumption.  

Table 11 shows the energy balances for Phase 1 and Phase 2. With the proposed RFF up to or over 90% 
of energy content in the MSW materials can be recovered.  This is energy content which otherwise would 
be disposed of in landfills with traditional waste management practices. As indicated in Table 11, a total 
of over 4.7 million MMBtu (metric million British Thermal Unit), and 6.2 million MMBtu can be recovered 
per year in Phase 1 and Phase 2, respectively, which equal to savings of approximately 1 million barrels 
of crude oil per year, and are enough for a total 50,000 US households’ primary energy consumption for 
a year15.  

Table 5: The estimated energy balance for Phase 1 and Phase 2 

 

                                                        
15 A barrel of crude oil has 5.22 MMBtu, and an average American household consumes 107.3 MMBtu of primary energy per 
year, based on the data reported in Inventory of US Greenhouse Gas Emissions and Sinks, 1990-2007. 
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Energy savings will also be achieved from certain waste disposal practices including waste to energy and 
landfill gas to energy systems. Based on the energy factors developed by the EPA16 the estimated energy 
savings for the RFF and Waste to Energy Facility are tabulated in Table 12 for Phase 1 and Table 13 for 
Phase 2. The total energy savings are estimated to be about 4.7 million MMBtu per year in Phase 1 and 
5.8 million MMBtu per year in Phase 2, which equal savings of another approximately 1 million barrels of 
crude oil per year, or enough for the primary energy needs 50,000 US households’. 

Through the development of the RFF, about 370,210 MWh renewable, green electric power will be 
produced annually in Phase 1 and 337,640 MWh in Phase 2, which is enough to power over 25,000 
American homes17 annually. 

 
Table 11: Estimated impact on energy consumed (+)/avoided (-) for Phase 1 

 
Table 6: Estimated impact on energy consumed (+)/avoided (-) for Phase 2 

 
 

7. RFF	  Operations	  
7.1 Temporary Tipping Floor Operations – Contingency  
In event of unavoidable circumstances in which the RFF cannot operate, and the inbound waste is 
beyond the facility’s maximum contingency storage capacity, the inbound waste will be redirected to a 
contracted landfill. Maximum contingency storage capacity is defined as 16 hours of incoming waste. 

In the event that the processing equipment is inoperable for a period in excess of 48 hours, in addition 
to redirecting waste as discussed above, the facility will temporarily transfer waste from the tipping floor 
directly into open-top transfer vehicles.  The loading of these vehicles will be done in a designated area 
of the building to ensure safe and efficient operations. 

                                                        
16 Solid waste management and greenhouse gas: a life-cycle assessment of emissions and sinks, 3rd edition, Sept. 2006 
17 An average American household consumes 13,340 kWh of electricity annually based on US Energy Information 
Administration (EIA).  
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7.2 Inspection of Wastes  
The scale operator located at the entranceway to the facility controls access to the facility.  All material 
entering the facility must pass the scale house prior to entering the tipping floor area.  As waste is 
deposited on to the tipping floor, an employee will conduct a visual screening of the waste materials.  
Should unacceptable waste be found, the driver of the vehicle will be instructed to terminate dumping 
and the unacceptable material will be reloaded into the vehicle for removal off site.  Waste collection 
agreements for each of the waste delivery accounts will aid in accountability for the haulers utilizing the 
site.  Should a hauler consistently deliver unacceptable material, they will be denied further access to 
the transfer station, and the local office of DENR will be notified so that appropriate investigations can 
occur.  

7.3 Traffic Study and Control  
The facility scale operator controls access to the transfer station.  The scale operator directs all vehicles 
arriving at the facility to the tipping floor area after their weight is recorded.  The site attendant directs 
the vehicle to the unloading area.  After depositing the waste, those vehicles that do not have tare 
weights previously recorded are required to re-weigh upon exiting the facility.  Directional signs aid the 
flow of traffic.  At no time will incoming vehicles waiting in line be allowed to queue onto public highways.  

7.4 Housekeeping and Litter Control  
All incoming vehicles with waste are required to have their loads tarped upon arrival at the site or to be 
fully enclosed.  Outbound transfer trailers are also required to tarp their loads.  Throughout the day and 
at the end of each day, facility personnel will inspect the area for any wind-blown litter.  Since the 
transfer station is enclosed, wind-blown trash is not expected to be a major operational concern.  Any 
wind-blown trash discovered at the end of an operating day shall be collected and stored in a transfer 
trailer vehicle or an on-site trash bin.  

7.5 Water Protection  
The RFF will be operated to prevent ponding water from coming in contact with discharged waste, and to 
contain and properly discharge collected leachate.  The tipping floor and transfer pit will be emptied and 
cleaned at the end of each operating day.  Walls and beams shall be kept clean.  The upper level trench 
drains and lower level sump(s) shall properly collect any waste water/leachate generated and minimize 
areas of ponding water within the RFF.  The tipping floor of the RFF is sloped towards the trench drains 
located along the western side of the concrete floor slab.  The floor drains collect any wash 
water/leachate generated from washing the tipping floor during and after daily operations.  The trench 
drains connect to a sewer line, which travels along the upper level toward the western corner of the 
building.  In the southwest portion of the property, the sewer line travels to a 1,000-gallon polyethylene 
holding tank.  The RFF lower level contains the pit area for transfer-trailer vehicles.  The pit is provided 
with a sump.   

A portable pump will be used to drain the sump into the 1,000-gallon polyethylene holding tank.  The 
1,000-gallon polyethylene holding tank is protected from overflow by a visual alarm and weekly visual 
inspection of tank.  Visual inspections shall be logged and maintained by RFF Supervisor.  Leachate is 
pumped as necessary to the City of Charlotte POTW for treatment through the local sewer system.  
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7.6 Disease and Vector Control  
The operator shall provide effective vector control measures for the protection of human health and the 
environment.  Disease vectors are defined as any rodent, flies, mosquitoes, or other animals, including 
insects, capable of transmitting disease to humans.  

Control of disease vectors will be maintained by implementation of a daily cleaning program, which 
involves removal of waste, leachate, and wastewater from the facility operating areas.  The removal of 
waste at the end of each operating day protects against migration of vectors into and from the RFF.  The 
operator uses wash water to keep the tipping floor and drive-thru areas clean and free from rodents, 
flies, and other animals.  The operator may also use deodorizers and paint as needed to accomplish 
these goals.  Stagnant ponding water shall be prevented from occurring to control mosquito breeding.  If 
problems controlling disease vectors occur, county mosquito control or a licensed exterminator shall be 
employed to control vectors.  

7.7   Odor Control 
The first step in odor control is to process the material received on the tip floor on a daily basis.  In doing 
this, the floor will be cleaned daily at the close of business, also ensuring that the first material received 
is processed first, therefore minimizing the time the material is stored. 

To control the release of odor, the building will be designed to create negative pressure in the tipping 
and processing area of the RFF.  The negative pressure will be created by a series of fans and ductwork 
sized and placed appropriately throughout the RFF.  The air processed through the fans and ductwork 
will ultimately be processed and filtered before being released to the outside environment. 

The processing area will be separated as much as possible 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 closed accept to receive waste. 

Personnel of the facility will physically monitor outside the facility for odor during operations.  A hotline 
will be created to allow individuals to call in and notify the company in the unlikely event of an odor 
release.  This will allow facility personnel the ability to respond in a timely manner if an odor event 
occurs.  All ductwork will be monitored daily but also will receive further scrutiny two (2) times per year 
for leaks.  Leaks will be sealed upon detection.  The air treatment system will be maintained as 
recommended by the manufacturer and as deemed necessary to minimize odor releases. 

7.8   Sign Requirements  
The operator will posts signs at the RFF entrance indicating operational procedures, hours of operation, 
tipping fee, and the permit number.  Signs shall remain clearly posted stating no hazardous or liquid 
waste can be received.  Traffic signs and markers are provided as necessary to promote an orderly traffic 
pattern to and from the discharge area and to maintain efficient operating conditions.  

7.9   Fire Protection Equipment 
In accordance with Rule .0505(10) (b), fire suppression equipment will be installed to control accidental 
fires and arrangements will be made with the local fire protection agency to immediately provide fire-
fighting services if needed.  The RFF building will be equipped with automatic sprinkler system as 
required by local Code Enforcement and an appropriate number of fire extinguishers will be available to 
extinguish incipient fires.  
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7.10   Notification of Fire 
In accordance with Rule .0505(10)(e), fires that occur at the RFF require verbal notice to the Division of 
Waste Management within 24 hours and written notification shall be submitted within 15 days.  Verbal 
and written notification shall be submitted to the Environmental Senior Specialist:  

Department	  of	  Environment	  and	  Natural	  Resources	  	  
NC	  Division	  of	  Waste	  Management	  	  
Solid	  Waste	  Section	  	  
1646	  Mail	  Service	  Center	  	  
Raleigh,	  North	  Carolina	  27699-‐1646	  	  
(919)	  508-‐8400	  	  

7.11  Access and Security  
In accordance with Rule .0505(8) (a), the RFF shall be secured by means of gates, chains, berms, 
fences, and other security measures approved by the Division of Waste Management to prevent 
unauthorized entry.  All vehicles delivering waste to the RFF will enter and exit through the access control 
gate.  A chain-link fence surrounding the RFF property prevents unauthorized vehicle access to the 
facility.  

7.12   Attendant  
In accordance with Rule .0505(8) (b), the RFF shall have a fulltime operator located in the scale house 
during operating hours.  In addition, the RFF Attendant shall be at the facility at all times during 
operating hours.  Both the Scale Operator and RFF Attendant are responsible for verifying that all 
vehicles comply with the permitted operational requirements.  

Operator and attendant shall maintain certification, NC-SWANA Certified Transfer Station Operations 
Specialist  

7.13   Access Road  
In accordance with Rule .0505(8) (c), the access roads for the RFF are constructed of an all-weather 
surface (asphalt or concrete) and shall be maintained in good condition.  Potholes, ruts, and debris on 
the roads shall receive immediate attention in order to avoid damage to the vehicles.   

The RFF will develop and permit a site-specific erosion and sedimentation control plan consistent with 
the requirements of the North Carolina Sedimentation and Pollution Control Act and Administrative. 

 

 


