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Executive Summary

The Compost White Paper: Large-Scale Composting in Georgia was funded by the
Solid Waste Trust Fund through the Pollution Prevention Assistance Division. The goals of this
report were to provide an overview of the composting industry, analyze the composting
infrastructure in Georgia, review potential markets, identify barriers, and make
recommendations to promote composting in Georgia.

As much as 70% of the municipal solid waste in Georgia is organic material that could
potentially be composted. Based on the waste characterization studies funded by the Solid
Waste Trust Fund that were conducted in the late 1990s, Georgia produces over 2 million tons
per year of food processing waste, 2.5 million tons per year of wood waste, and almost 400,000
tons per year of municipal biosolids. Most of these byproducts can be composted. Diverting
this material from landfills could help meet the State’s 25% waste reduction goal. In addition,
the reuse of these organic materials can improve soil fertility, tilth, water holding capacity, and
reduce erosion, which can improve our water quality by reducing the amount of sediments and
associated pollutants that reach surface waters.

Although there are many environmental benefits to composting, there are also
environmental and public health concerns about concentrating raw organic wastes in the
composting process. These include groundwater contamination with nitrates, surface water
contamination with ammonia and phosphorus, and air quality issues with odor and potential
transmission of diseases by bioaerosols. The environmental concerns listed above support the
need for regulation of large-scale composting facilities. A review of state composting
regulations indicated that states with well-developed composting infrastructures have a tiered-
permitting system to tailor regulatory requirements to environmental risks. In general, these

states’ regulations also tend to be well-organized and have good support guidance.

Overview of Current Composting Infrastructure in Georgia
To analyze the composting infrastructure in Georgia, UGA staff conducted telephone
interviews of 130 potential composting facilities and identified 38 large-scale composting
operations in the state. Site visits were conducted at these facilities in 2002 and operators were
asked to complete a survey form. The results of the survey and site visits indicated that these

facilities processed about 553,600 tons per year of organic material, which is a relatively small



portion of the organic waste stream in Georgia. Private facilities process 73% of the materials
composted in the state. In general, the private facilities produced the highest quality compost
and had the lowest stockpiles of materials. Local government facilities produced 24% of the
compost in Georgia. Stockpiling percentages were higher for these facilities. Institutional
composting was a small percentage of the compost produced and most of the product was used
onsite.

Based on the analysis of the composting operations in Georgia, it was determined that
the successful composting operations controlled the critical parameters of the composting
process (i.e., carbon:nitrogen ratios, temperature, moisture, and air) to produce a consistent
product. These operations charged tipping fees for materials and sold the finished product.
Another important feature of the successful composting operations surveyed was an effective

marketing strategy, which resulted in the operations stockpiling small quantities of product.

Barriers and Potential Markets

The survey also identified several common problems for large-scale composting
operations. These included: a confusion between what defines compost versus mulch, low
carbon:nitrogen ratios that caused odors or leachate problems, and generally low compost
quality. Because the survey indicated that current compost production is relatively low quality,
the largest potential markets for compost appear to be for erosion control, kaolin mine land
reclamation, and home or commercial landscaping.

The operators surveyed indicated that low tipping fees, logistical problems (e.qg., locating
facilities near areas generating the largest volumes of feedstock), and the difficulty in obtaining
a Solid Waste Handling Facility permit were impediments to expansion or new operations.
Tipping fees for municipal solid waste at landfills in Georgia range from $20 to $40 per ton. At
these rates, it can be cheaper to landfill materials than compost them, especially if the material
is transported a great distance. The compost infrastructure survey indicated the maximum haul
distance to acquire high nitrogen feedstocks was within a 50-mile radius of the facility.
Obtaining land for a composting facility near areas generating large volumes of feedstock is
difficult and often not economically feasible. Public opposition and lack of knowledge on the
part of local decision makers was also mentioned as a deterrent to siting a composting facility.

The survey indicated there was considerable capacity within the existing composting

infrastructure, except in the largest facilities (producing more than 25,000 tons per year).



Present operational throughput capacity at many facilities could be doubled, allowing for an
additional 500,000 tons of material to be composted. However, some operators have chosen
not to expand throughput capacity or feedstocks because of the difficulty and expense of

obtaining a Solid Waste Handling Facility permit.

Recommendations

Based on the literature research and analysis of Georgia’s composting infrastructure, the
following are recommendations that the composting industry, government, or both working in
partnership can implement to remove the barriers identified. The recommendations are divided
into three categories: education, regulatory, and market development.
l. Education

Several types of educational materials would help promote the production of consistent,
high quality composts as well as increase user satisfaction. For example, the University of
Georgia and the industry should develop Georgia-specific brochures on the compost quality
needed for particular uses. The composting industry in Georgia should promote the training of
its members and the production of high-quality, consistent compost products. The University of
Georgia’s Compost Facility Operators Training Workshop should be continued and, if
necessary, modified or expanded to meet any specific educational needs. To help reduce
concerns over zoning and permitting a composting facility, the composting industry should take
a more proactive role in educating the public and elected officials about composting. The
Georgia Municipal Association and Association County Commissioners of Georgia could also
assist in educating their member-base (i.e. local governments) about composting issues. An
educational document, endorsed by the Georgia Environmental Protection Division (EPD), for
local officials and the public that describes regulatory requirements and expectations for
composting facilities could also help reduce local opposition to facilities.
Il. Regulatory

There are several ways the current regulations could be improved to encourage
composting while protecting the environment. Ideally, all composting regulations should be
placed under a separate chapter with a tiered-permit system based on risk. A task force should
be appointed to develop recommendations for the tiered-permit system. If it is unfeasible to
change the composting regulations, some modification of the existing permit system could help

remove regulatory barriers. For example, the current Permit-by-Rule requires 75% of the waste



composted to be produced onsite, which can restrict proper compost recipe development. The
Permit-by-Rule requirements could be modified to allow for a greater amount of off-site
materials to be used in order for the facility to obtain the proper compost carbon:nitrogen ratio.
Another potential mechanism for permitting certain composting facilities is to allow facilities to
obtain a Recovered Materials Processing Facilities classification instead of a Solid Waste
Handling Facility permit. However, the permit requirements would need to be amended to allow
materials to remain onsite for greater than 90 days. Such an amendment would encourage the
production of higher quality composts by allowing adequate time for the composting and curing
processes. To clarify regulations, a guidance document should be produced by EPD that
covers the permitting process, permit requirements, and recommended practices for operation
and management.

The cost of new composting facility construction is greatly affected by the type of
composting surface required. Currently, EPD requires either concrete or asphalt pads for most
operations. One madification that could help reduce the cost of construction would be to set a
permeability standard for composting pads, such as 1 x 10" centimeters per second, and allow
several options for composting facilities to meet the standards.

Research on the amount and chemical characteristics of leachate from windrow
operations, the potential for presence of pathogens in surface runoff, and optimal feedstock
combinations to minimize environmental risks could be used to determine which types of
facilities need fewer regulatory requirements.

M. Market Development

Market development can be facilitated by the production of consistent high quality
products. To ensure that the industry produces consistent high-quality products, facilities
should develop and use protocols. They should also implement testing programs to ensure that
they meet their quality goals and share the test results with their users along with guidelines for
use.

Additional research on compost use in agricultural production systems would support the
development of an agricultural market. Compost use would also increase, if farmers shift
production practices towards reduced use of tillage, irrigation, pesticides or man-made
fertilizers.

The state could actively promote composting by encouraging state agencies to use the

material in landscaping and for erosion control, especially once the specifications from the



Georgia DOT and Georgia Soil and Water Conservation Commission are published. The state
and local economic development agencies could work with the kaolin mine industry to
encourage facilities to locate near the areas where compost could be used in reclamation
activities.

State/local government could provide economic incentives such as tax breaks to
composting facilities or tax the landfilling of organic materials to help address issues associated

with low tipping fees.

Conclusion
Although Georgia has an active composting infrastructure, it currently processes only a
small portion of the organic waste generated in the state. This study indicates that Georgia has
the potential to increase composting to help meet the 25% waste reduction goal with little

adverse environmental impact.



THE COMPOST WHITE PAPER

Large-Scale Composting in Georgia

1. Introduction

A recent review of solid waste management in the United States indicated that landfill
space is decreasing, the percentage of waste recycled is holding steady, and solid waste
generation is increasing (Goldstein and Madtes, 2001). Data from the Department of
Community Affairs (DCA) “Solid Waste Management Annual Report” (2000) indicate the amount
of waste generated per person in Georgia is increasing and recycling efforts are holding steady.
The DCA report also indicates the amount of waste imported from other states is increasing. In
contrast to other states, Georgia’s landfill capacity continues to increase as older facilities
operated by local governments close and are replaced by larger, privately owned facilities.
Although municipal solid waste landfill capacity is estimated at 364 million cubic yards, DCA
reports more than a third of this capacity is due to just three facilities.

In 1990, the Georgia General Assembly set a goal of 25% solid waste reduction. While
this has never been achieved, it is still a statewide goal. According to the United States
Environmental Protection Agency (USEPA, 1999), 67 to 70% of the national municipal solid
waste stream is organic. That is, waste that comes from something that was once living, e.g.,
paper, food waste, etc. The percentage of organic materials in the wastestream in Georgia is
likely to be similar. For Georgia to meet the 25% waste reduction goal, more organic materials
will have to be diverted from landfills and put to other uses. One way to beneficially reuse these
organic wastes is through composting.

Composting is the process of decomposing organic materials to form stabilized organic
matter. It is defined as the controlled, heat dependent, microbiological process of decomposing
organic materials into a biologically stable, humus-rich material (Alexander, 1996). Compost is
used in agriculture, horticulture, home gardening, land reclamation, wetland mitigation, and
erosion prevention to help rebuild soil organic matter and to provide a good medium for plant
growth.

The organic matter in most of Georgia’s soils has been depleted over time by erosion
due to agriculture, development, and by natural weathering processes. Soils with depleted

organic matter have a reduced ability to hold water and are prone to increased runoff and
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erosion that can create surface water quality problems (Langdale et al., 1992). Increasing soll
organic matter improves infiltration as well as the nutrient and water holding capacity of the soil
(Tisdale et al., 1993). Consequently, more rainfall can infiltrate into the soil and less water is
lost as surface runoff carrying sediment and other pollutants to streams, rivers, ponds, and
lakes. Improving water use efficiency and water quality through rebuilding soil organic matter is
a tool that can help manage scarce water resources as Georgia’s population grows. The
application of compost is one way to help rebuild soil organic matter (Magdoff and van Es,
2000).

Because composting can provide a means to meet Georgia’'s 25% waste reduction goal
and help solve water quality and quantity problems, there is considerable interest in developing
a better understanding of the current state of large-scale composting in Georgia. Stakeholders
in the composting industry include the Pollution Prevention Assistance Division (P?AD), the
Environmental Protection Division Commercial & Industrial Solid Waste Program (EPD), the
DCA, the USEPA, the Georgia Composting Association, and producers and users of composts.
These groups have identified several areas where good information is needed to make sound
policy and business decisions. These areas include the current composting infrastructure,
potential capacity of current infrastructure, impediments to large-scale composting, potential
environmental impacts of composting facilities, and potential for market development.

The Engineering Outreach Service at the University of Georgia was contracted by P?AD
to prepare a white paper to address the information needs listed above. Funds for this project
were provided by the Department of Natural Resources Solid Waste Trust Fund throught P?AD.
The result is this document -- The Compost White Paper: Large-Scale Composting in

Georgia.
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2. Overview of Large-Scale Composting as an Industry

2.1 Methods

The overview of the composting industry provides a framework for understanding the
industry in Georgia. Information for the overview of composting practices with particular focus
on the Southeast was generated by conducting a literature review. Several scientific databases
including AGRICOLA, CRIS (Current Research Information Search - USDA), and the American
Society of Agricultural Engineers were searched for pertinent references. The searches
focused on potential environmental benefits and impacts of composting, rather than details
about particular composting methodologies. Most of the regional composting research was
found in the Proceedings of the Composting in the Southeast Conference - years 1996, 1998,
2000, and 2002. Information from the trade journal, Biocycle: Journal of Composting and
Organics Recycling, from solid waste handling reports from various local governments, and from
several University of Georgia waste characterization reports funded by P?AD through the

Department of Natural Resources Solid Waste Trust Fund were used.

2.2 Composting Principles

Compost is produced through the activity of aerobic microorganisms that require
oxygen, moisture, and food in order to multiply. These microorganisms generate heat, water
vapor, and carbon dioxide as they transform raw material into a stable soil conditioner
(Alexander, 1996). Effective composting begins with a basic knowledge of the material or
feedstock properties, the general principals of decomposition, and a method for controlling the
process. Several feedstock characteristics are critical in the composting process. These
include carbon to nitrogen (C:N) ratio, moisture content, and the size and distribution of the
feedstock particles. Raw materials are blended to provide a C:N ratio between 25:1 and 30:1.
These ratios are considered ideal for active composting, although initial C:N ratios from 20:1 to
40:1 consistently give good composting results (Rynk, 1992; Dougherty, 1999). Odor problems
and longer composting times can result from ratios outside this range. Too little moisture, as
well as too much moisture, can lead to poor composting conditions and decreased microbial
activity. Moisture contents ranging between 40-60% usually provide the water needed by
microbes without saturating the required air space within the compost matrix (Rynk, 1992). A

particle size distribution of 90 percent cumulative passing a 2 to 3 inch screen usually is
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sufficient to provide a composting substrate with adequate surface area for microbial
degradation and with adequate porosity for storage of oxygen (Ndegwa, 1999), although a
range of particle sizes is needed to maintain porosity.

The correct mix of feedstock characteristics creates good conditions for microorganism
growth and subsequent heat generation. An increase in temperature and the associated
decomposition of organic matter distinguishes compost from other organic materials such as
manures, foodwastes, or mulches. Organic materials that do not go through a microbiological
heating process are not considered compost or a composted product.

Heating will not occur if pH, moisture content, or C:N ratios are not adequate.
Temperatures will also not increase if the compost pile is not large enough to retain heat.
Decomposing microorganisms, mainly bacteria, fungi, and actinomycetes have specific
environmental requirements. The types of microorganisms present change as the compost
temperatures move from a mesophilic stage (less than 40 C° or 104 F°) to a thermophilic stage
(40 to 70 C° or 104 to158 F°) and then to a curing stage (ambient to 30 C° or 86 F°) (Zibilske,
1999). Most microbial pathogens are killed during the first hour of the themophilic stage
(Zibilske, 1999). This is also where the fastest rate of decomposition occurs (Zibilske, 1999).
For every 10 C° (50 F°) increase in temperature, decomposition rates double (Hartel, 1999). The
final composting stage is curing where temperatures return to ambient levels. Decomposition
continues but at a much slower rate, similar to decomposition rates of organic matter in soil
ecosystems (Zibilske, 1999). Nutrients are stabilized during the curing stage.

Managing the composting process through these temperature stages is critical to
creating a high quality compost. There are regulatory temperature requirements for certain
feedstocks aimed at a high level of pathogen reduction. The USEPA requires municipal
biosolids composted in in-vessel composting systems to maintain temperature levels of 55 C°
(131 F°) for 72 hours. Windrow composting systems must maintain 55 C° for 15 days with at
least five turns (USEPA, 1993a). The USDA National Organic Standards for composting have
the same requirements for all non-plant based organic materials. Although, not a regulatory
body, the US Composting Council supports these requirements in their compost quality

documentation (US Composting Council, 1996).
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2.3 Composting Technologies

Four methods are commonly used by the composting industry to turn feedstocks into
finished compost (Rynk, 1992; Haug, 1993). These methods include passive composting,
aerated static piles, windrows, and in-vessel composting.

Passive composting is probably the most common method used today because it
involves simply stacking feedstocks and leaving them to decompose over a long period of time.
Very little, if any, management is performed once the pile has been constructed. Initial
composting parameters, such as moisture, are controlled, but control over these parameters is
not usually maintained. Passive composting is relatively easy, but can have problems such as
odor generation from anaerobic conditions and leachate from too much moisture. The process
also requires an extended period of time for complete composting.

Aerated static pile modifies the passive composting technique by using blowers or
vacuums to supply air to the composting feedstocks. This process does not involve turning or
agitation of the piles after the initial mixing of feedstocks. Bulking agents are often used to help
maintain the porosity of the compost piles, which aids in aeration. In this type of composting,
the capacity of the blowers and the characteristics of the feedstocks dictate the size of the piles.
Electronic feedback controls are often used to monitor the pile temperature and control the
operation of blowers or vacuums.

Windrow composting is another common method used in Georgia. Materials are
placed in long rows and turned or aerated by mechanical equipment to maintain optimum
conditions. Dimensions of the windrow normally range from three to 12 feet high and from eight
to 20 feet wide. The size and shape of the windrows is based on the characteristics of
feedstocks and the type of equipment used for turning. Windrow aeration is accomplished
through the natural chimney ventilation effect of warm air rising through the pile and by
mechanical turning. Mechanical turning is usually done with a front-end loader or a machine
specifically designed for turning windrows. The flow rate of air into the pile is determined by the
porosity of the feedstocks. Frequent turning helps maintain a porous media and allows for the
replenishment of oxygen used by the microorganisms. The area where the composting takes
place is commonly referred to as a compost pad. The size of the pad depends on the volume of
material handled, the windrow shape and length, and the type of equipment used for turning.

In-vessel composting refers to any type of composting that takes place inside a

structure, container, or vessel. Each type of system relies upon mechanical aeration and
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turning to enhance and decrease the duration of the composting process. The goal of in-vessel
composting systems is to combine various composting techniques into one controlled
environment, which utilizes the strengths and minimizes the weaknesses inherent to other forms
of composting. These systems control the moisture and temperature of the feedstock during
composting, and require frequent turning to maintain a good feedstock mixture (Rynk, 1992).
High capital and operational costs are normal characteristics of in-vessel systems, which are
often highly automated. In-vessel systems are often used where available land is a limiting
factor.

Most composting facilities have separate areas where different stages of the composting
process take place. The first area is referred to as the “hot zone”. Once organic materials have
been mixed together, temperatures can increase in less than 24 hours. As the compost
advances through the mesophilic and thermophilic stages, odor and leachate concerns may
arise. After temperatures stabilize, the composting process moves into the "curing" phase. One
of the functions of curing is to guarantee a consistent, high quality product. Some operations
will have a "finished" compost area, but it is usually designed more for the consumer than the
actual composting process. It may include storage of finished products, displays of various

compost blends, and product pick-up.

2.4 Potential Environmental Benefits

Environmental benefits associated with composting can be substantial. Diversion of
organic wastes from landfills can have significant benefits, and the environmental benefits from
the utilization of compost can be equally important.

2.4.1 Organic Material Diversion

Diverting organic materials from landfills through composting benefits the environment
by: 1) reducing the potential for groundwater pollution from landfill leachate; 2) reducing
methane release to the atmosphere; 3) reducing the need to expand existing landfills and
construct new ones; and 4) improving soil quality where compost is used. According to the
USEPA (1999), organic waste in our landfills is the number one source of man-made methane
in the United States. Methane is a greenhouse gas 25 times more potent than carbon dioxide. If
the percentage in Georgia is similar to the national percentage (USEPA, 1999), nearly 70% of
Georgia's municipal solid waste is organic material that could be composted if source

separated. Before the statewide ban in 1996, yardwaste going to landfills accounted for 18% of
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the municipal solid waste stream and was the second leading source of waste headed to
landfills after paper and paperboard (USEPA, 1999). Today, Georgia’s yardwaste is mulched,
composted or simply stockpiled at inert landfills. Based on waste characterization studies
conducted in the late 1990s, Georgia currently landfills over 700,000 tons per year of foodwaste
(Magbunua, 2000), 2.5 million tons per year of woodwaste (Adams et al., 2000), and almost
400,000 tons per year of municipal biosolids (Governo, 2000). All these wastestreams can be
composted.

2.4.2 Off-Farm Use of Manure

Georgia leads the nation in poultry production, processing nearly 1.5 billion birds per
year. Poultry production generates approximately 1.5 million tons annually of poultry litter
(Georgia Agricultural Statistics Service, 2000). Because most poultry farms import more
nutrients in feed than they export in meat and crops, increasing the off-farm use of poultry litter
is one solution to concerns about nutrient management and water quality. Composting poultry
litter can reduce both volume and odor, making the product more marketable for off-farm uses.
Dairies and other animal feeding operations are also looking to composting to help address
these concerns.

2.4.3 Pathogen and Organic Chemical Reduction

The composting process is very effective in reducing pathogens and breaking down
other organic chemicals due to the microbial decomposition process. Heat generated as a
byproduct of the microbial decomposition of organic materials kills both human and plant
pathogens, and invasive weed seeds (Zibilkse, 1999). Composting has been shown to reduce
and in some cases eliminate insecticide and herbicide residues in the original feedstocks
through microbial decomposition, adsorption, humification, and volatilization (Bueyueksoenmez
et al., 1999, 2000). There are some pesticide residues that are not affected by the composting
process, primarily the organochlorine insecticides, such as DDT, chlordane, and
pentachlorophenol, and the pyridine carboxylic group of herbicides including picloram and
clopyralid (Bueyueksoenmez et al., 1999, 2000; Washington State University Online, verified
2002).

An extensive review by Bueyueksoenmez et al. (2000) of published studies on
pesticides in composting concluded that although several pesticides can be detected in
composts, concentrations are low and pesticide residues do not appear to be a concern even

for food chain crops. The review notes that typical composting operations create a wide variety
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of temperatures, pHs, moisture conditions, and oxygen conditions during the composting
process. This variety of conditions allows different microbial and chemical processes to
degrade various pesticides and their residues over time. The authors note that, in general,
longer composting times promote more complete degradation and degradation continues
through the curing process. This may be due to microbes using the mo