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INTRODUCTION

rd

Across the state, cities and counties are in the process of implementing their Source Reduction
and Recycling Elements to meet the requirements of AB 939. A consideration for many of these
jurisdictions is the development of a centralized materials recovery facility, or MRF, to recover
recyclable materials from the waste stream. A MRF can be as simple as a can separator or a
conveyor with handsorting stations, or as complicated as a mixed waste processing system with
numerous mechanical screens, separators and classifiers, or anywhere in between. Because there
. are no discrete boundaries as to what level of technology must be present, we have chosen to call
all of them MRFs. ' ’
The planning and design of such a facility is a complex process. Many decisions must be made
and options analyzed by a jurisdiction during the process of deciding the role, if any, a
centralized processing facility will play in their integrated waste management plan. This manual .
has been produced, in conjunction with the videoconference, to be used as a reference manual
to assist cities and counties in this decision making process.

Section 1 is an overall discussion of the role of MRFs in an integrated waste management plan

‘for a jurisdiction. Discussed is the impact of source reduction activities on a centralized
processing facility, policy considerations of source separation, and the very real impacts on and
by existing waste management facilities and programs.

‘Section 2 examines the technical issues to be considered including the types and quantities of
‘input materials, design criteria, expected recovery and participation rates, and "appropriate
technology"” - what equipment best fits the needs of the famhty A discussion of markets and
market development is also included.

Section 3 is on ownership, financing, control and risk allocation issues of MRF planning and
design. Discussed are the advantages of both public and private ownership, the various methods
of financing, and the benefits of public, private and public/private partnership financing. A
discussion of the various types and level of control that a jurisdiction may assume is included
along with the technical, financial and environmental risks inherent to the development of a
MREF.

Section 4 discusses regulatory and legal issues. Areas covered include flow control, siting
considerations and diversion credits.

Each section has a corresponding appendix that contains papers and articles which address, in
more detail, relevant issues pertaining to that particular section.




SECTION1
THE ROLE OF MRFS IN THE INTEGRATED WASTE MANAGEMENT SYSTEM

The current concept of recycling was developed by community based groups trying to
save some of the Earth’s resources from being wasted. From this a strong second focus on
preserving landfill space has developed. These two issues are the primary motivators of AB939,
which has caused many jurisdictions to look for an easy, and cost-effective way to quickly
« achieve major reductions in the amount of material reaching the landfill. Only a few years ago,
incineration of solid waste was seen as the most viable way to achieve that diversion.. Waste
stream volume entering the landfill could be reduced by about 70% and could also be used to
produce energy. But concems over environmental impacts, and the high costs associated with

these incinerators, have caused them to no longer be a priority option. Further, the waste -

management hierarchy, reduce, re-use, recycle, presented in AB939, ranks incineration below
recycling and allows "transformation” to not count for more than .10% diversion.-

However, the concept of a centralized facility, at which the waste stream can be
processed, still holds strong appeal. The next generation of technologies developed is the
. Materials Recovery Facility (MRF). While a debate continues over the definition of a MRF, it
can be loosely defined as a central solid waste facility where waste materials, either source
- separated or mixed, are sorted and processed for sale to end users. It could be argued that where
material is source separated, the recovery of marketable materials takes place prior to the facility,
-and that the facility is merely an Intermediate Processing Center (IPC). However, here we w111
consider all systems which process secondary materials as MRFs
When dec1d1ng if a MRF should be part of your integrated waste management s;fstem the
role of the MRF should be considered in the context of your community’s overall waste reduction -
- goals. The size and scale of the MRF, and the effect of a central facility on existing programs
and community quality of life, are important to consider. Additionally, the effect of the MRF
on existing or planned source reduction and recycling programs, source séparation or mixed waste
collection and processing, and the need for "flow control" by the facility are all important
variables.

Effect of MRFs on Existing and Planned Source Reduction and Recycling Programs

There are solid waste officials and MRF company representatives who boast that their
facilities will eliminate the need for source separation. Like the promise of the famous Los
Angeles mayor, Sam Yorty, that residents will never again have to separate their trash, they can
" make the claim that at least a portion of the waste generated will be recycled. However, these
facilities can have negative effects on existing waste diversion programs. Again, remember that




using a MRF does not necessarily mean the end of source separation. For those who use a mixed
waste processing system, the message that they not longer have to separate their trash could
discourage residents from participating in existing programs, especially drop-off services. For
those communities with existing source reduction and recycling programs, MRFs can be part of
an integrated approach to waste reduction. For those communities without existing programs,
a MRF may. be the center of the waste reduction program. In either case, when considering a
MREF, careful consideration of existing recycling programs and service integration should be part
of the planning process.

The siting of a MRF, especially one which promises to recover the amount of material
needed to meet the AB939 mandates, can result in neglecting source reduction activities. The
reduction in waste disposal provided by the MRF is more easily quantifiable than source
reduction program options. However, siting a MRF does not mean that a jurisdiction should
ignore source reduction strategies. For all communides in California, source reduction is to be
the highest priority in the integrated waste management system; and conservation of resources
is the most cost-effective way of reducing the amount of waste requiring disposal.

Source Separation vs. Mixed Waste 'Processing

There is disagreement over the value of source separation as compared with mixed waste
processing. Source separation means that materials are separated in a conscious decision by the
generator. Normally this means recyclables from garbage, or types of recyclables from each other.
Source separation helps to instill the waste reduction ethic in both the residential and commercial
sectors. Virtually all source separated recycling programs have commingled materials.
Commingled has to do with what materials are mixed with which other materials, such as
aluminum and steel cans collected together and separated before sale, or glass collected color
mixed and sorted by color before sale. Commingled is normally equated with the mixing of cans,
bottles (plastic and glass) and paper in some combination.

In source separation programs, participants become aware of the amount of waste they
generate and the value of the materials they recycle. These separated waste streams have lower
contamination and can result in a higher value recovered material. However, the recovery from
these programs is dependent upon voluntary participation.

Mixed. waste systems can mean that more of the waste stream is available for recovery
and processing. In a mixed waste system, all waste, including garbage, is collected together, then
recyclable materials are sorted out at a processing facility. However, contamination may be
higher, and residents and businesses do not take individual responsibility for reducing their waste
generation. - These factors mean that the decision between source separation programs versus
mixed waste processing is not only one of engineering or accounting, but one of environmental
ethics.
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SECTION 2
MRF TECHNICAL ISSUES

What is a Méterials Recovery Facility ?

There has been a lot of confusion over the definition of a MRF. The type and degree of
technology used in their design can be as simple as a can separator or a conveyor with hand-
sorting stations, or as complicated as a mixed waste processmg system with numerous mechanical -
screens, separators and classifiers, and anywhere in between. Because there are no discrete
boundaries as to what level of technology must be present, we have chosen to call al] of them
MREFs,

When considering whether or not to build 2 MRF, there are a series of decisions which
must be determined. First is why have a MRF. As the number and types of materials to be
diverted from landfill is expanded, a MRF may be necessary to process the material.

It’s believed that there is a limit to the number of categories of materials which the
general public will take the time to keep separate, so that source separation programs can only -
divert a limited amount of materials. There is also a limit to the number of compartments which
can be efficiently loaded by a dnver/collector When diversion. goes beyond these limits, a
processing facility or MRF may be needed.

: Well then, what materials should be recovefed" What do we want to divert from the
landfill? What materials are there markets for? What are the preparation specifications for those
matenals'7 'From these questions we can determine wh1ch materials will be targeted for recovery.

Input Materials

Historically, most MRFs have processed either the materials from curbside collection
programs (cans; botties and newspaper) or the dry commercial wastes from selected businesses
(mostly offices and retail shops), or-from beverage container recovery programs. This material
is rich in a few select higher value materials, especially cardboard and office paper, and is well
* worth somng for recovery. ' '

As we try to d1vert larger pexcentages of materials from disposal in land.ﬁlls, we need to
increase the amount and types of materials being delivered to the processing facilities.
For most communities the next step may be to recover a larger portion of the commercial waste
stream because this program may be more cost effective. Also, there may be popular support
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* for implementing, or expanding, the curbside, collccnon _program from the residential
neighborhoods. Generally, in addition to cans, bottles and newspaper, the public wants to rccyclc
junk mail and plastics, even if it costs more per ton of material recovered.

The next step is the determination of which specific materials will be collected, and what-
-groupings of materials will be collected together with which other materials. These
determinations could be based on the information provided in the Waste Generation Study
required by AB939, or on decisions made by programs similar to the one which your jurisdiction
is interested in implementing. Material can be input into the MRF in any one of many
combinations from the two basic end points of fully commingled, or fully source separated.

In a fully commingled system mixed waste materials arrive completely mixed together.
In this case, the wastes are brought into a processing facility and as many recyclables are
removed as can be marketed. Existing mixed waste processing facilities are recovering bétween
25% -30% of the incoming wastes. While this achieves the requirements for diversion of 25%
of the waste stream, it is felt that this is close to the maximum recovery rate for these facilities
and a 50% diversion would be difficult to achieve using this technology. Additionally, as more
recyclables are competing for a share of the limited market for these materials, the more
contaminated materials from the mixed waste processing facilities are likely to be less acceptable,
or receive a lower value.

In a fully source separated system each material type arrives at the facility separate from
all others, or where only one material is recovered, as in a cardboard only collection from retail
businesses. This concept breaks down when larger volumes of materials are recovered from large
population centers.

All of the programs which fall between these two extremes are both source separation and
~ commingled programs at the same time. The resident separates the recyclables from the garbage
at- the source, but commingles some or all of the recyclables with other recyclables, depending
on the number of materials and the number of categories collected. In programs commonly
considered to be source separation programs it is common for some of the materials to be mixed
together, or commingled (i.e., aluminum and tin/steel cans in the same compartment, and then
simply sorted with a magnet, or mixed color glass which needs to be sorted before sale), while
others are fully separated (i.e., newspaper only). However, even when the materials are fully
separated, someone needs to inspect them to remove any contaminants.

As we try to achieve higher diversion rates, a greater number of component material types
are planned for recovery. From the residential waste stream, communities are investigating the
recovery of mixed waste paper (junk mail), various grades of plastics (containers) and yard
wastes, in addition to the more traditional cans, glass bottles, and newspaper. These materials
could require a total of 12 separate compartments on a collection vehicle. But there is a limit
to the number of separations which we can ask a citizen to do in ‘the preparation of their
recyclables, so more and more materials will be collected commingled. As a result, the degree

-2

i



'bf mixing of materials should be based on-the balance of -the higher cost of collecting many
separate materials and the higher cost of separat’mg the mixed materials at a processing facility.

Therefore, almost all programs would mclude some source sepamuon where the resident
separates recyclables from garbage, but the degree of materials mixing and required sorting is
the feature to be determined to meet local needs in planmng your recovery program.

.The residential waste stream is considerably more heterogeneous than the commercial
waste stream. Often only two or threc material types comprise over 90% of the wastes in
commercial dumpsters. :

Each of the source separation and cbmmingled 'ap;ir‘oaches has -positive and n'cgative
aspects which should be explored. These inciude:

. Residential Waste - With source separation, the residential waste stream can provide a
clean, easily recoverable source of recyclables. However, mixed residential garbage will result
in increased contamination and a lower recovery rate. Some- recyclable materials can be
commingled with others and can be sorted out without contaminating the loads. These
combinations are dependent on the specifications- of the markets selected for the sale of the
materials. For example, broken glass in baled aluminum or newspaper will lower their value,
and ceramics in a load of glass makes the entire load totally unmarketable.

The move toward combined collection has been predicated on the need to keep collection
costs down by using fewer vehicles, but today there are several well designed compactor vehicle
types which will allow for the collection of several types of recyclables, or allow for the
~ collection of source separated materials on the same truck as garbage, if this is desired.

. Commercial Waste - Commercial waste can be a relatively homogeneous stream of
materials which can result in a high recovery rate. Specific target streams include cardboard
from retail shops, high grade papers from office buildings, glass from bars and restaurants, and
- other materials from other sources. For these types of commercial establishments source
separation of higher value materials -and special route collection may lower the cost of waste
disposal to the business, and be key to avoiding contamination while producing more marketable
material.

The next level of program would be a collection of mixed dry recyclables. This material
would be taken to a MRF for processing to recover the recyclables from the small amount of
wastes. It is especially critical to keep commercial wet wastes (garbage) separate from dry
recyclable materials for this typc of program to work.




Design Cfiteria

Whatever the scale of the operation, certain fundamental design criteria are critical in the

planning process. These include:

Flexibility - to be able to respond to changes in the waste stream and market conditions,
so that if new markets open up, or existing ones close down, the processing can
accommodate the changes.

Expandability - to be able to handle increasing amounts or types of materials. It should
be realized that the MRF will be operational for over ten years, that conditions will
change, and the increased diversion of wastes will become more important in the future,.
so that the facility design should be planned to accommodate this change.

Simplicity - because unnecessary complexity can lead to operational problems later.
Conveyors crossing over and moving materials unnecessarily may create problems in
materials flow; or trying to sort too many things in too small an area may produce
contamination.

Reliability - to avoid shut-down of the facility due to equipment problems; it may be
better to have redundancy of systems, two or more smaller sized pieces of equipment
rather than one larger one. If most of the material is to be baled, and only one large baler -
is planned for and purchased, the entire system could become non-operational if there is
a problem with the baler.

Quality - to insure marketability of the processed materials, the MRF must be able to
produce high quality materials which meet market specifications, especially as more
communities begin- or expand recycling efforts, and more materials become available in
the marketplace.

Integration - the Materials Recovery Facility should be intcgrated into other existing or
planned diversion programs, such as source reduction and recycling, rather than replace
them. '

Location - Proximity to transportation infrastructure, and adequate space and buffers from
conflicting uses and other CEQA related issues should to be considered. Use of existing
solid waste facilities, whether it be. space at a landfill or the redesign of an existing
transfer station, can-ease the pressures of locating the MRF.
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Design Issues

In addition, other design issues should be addressed at the beginning of the planning

process. Issues such as sizing, layout, type of feed system, contamination, and staffing
requirements should all be addressed. Some questions which should be considered include:

Sizing - What is the appropriate size and scale for your facility? What amount of
material will move through the facility? How many streams of input will you have? Will
regional cooperation improve the economies of scale?

Layout - The layout of the facility should be designed to reduce congestion from truck
wraffic and loader movement, handling problems from incoming vehicles, and weighing
stations, unloading areas, in-feed conveyers, sorting stations, processing equipment, and
residue management. Access to the equipment for ongoing maintenance is also critical.

Building - The building size, expandability, aesthetics, durability, energy use (for lighting
and heating/cooling), and visitor access are key factors. Further, it is important to insure
that as the building is being designed that it is designed to local building codes.

Adequate storm water runoff collection and landscaping are key factors for the area

around the MRF.

Sorting - The materials received at the MRF will be unloaded from a variety of truck
types, and contain a variety of material types. These materials will have to be sorted into
marketable categories. Most sorting is still done manually, with materials hand picked

‘off of a moving conveyor. There are new technologies which allow some of the sorting

to be done mechanically (these will be discussed later), although some visual inspection

-still needs to occur for most material categories to insure the removal of contaminants has

properly occurred.

The primary goal of the operation is to insure the efficient flow of materials through the
facility. To be efficient a MRF must keep the materials moving, and reduce double
handling. It is also unportam to minimize residue needing d.lsposal while maintaining a
low contamination rate in the sorted matenals

Processing - For the most part, the materials sorted at MRFs are sorted into piles; either

" loose on the floor, or into surge hoppers or bunkers, where they are stored until )
processing (baling, granulating, crushing, densifying, etc). This reduces the amount of -

processing equipment needed, and reduces the likelihood of system shutdown if some of
the processing equipment fails. However, at some facilities the material is conveyed
directly to the next processing step, without storage. In these facilities, for example, each
paper grade would be conveyed to a separate. baler.




Contamination - Generally the highest degree of contamination results from processing
of mixed wastes; the more source separated the input materials, the lower the
contamination. The commingling of only selected material types allows for a greater
degree of sorting, and can result in a higher recovery rate for materials. The higher
quality output can msult in -easier marketing and a higher value for the end product.

The ;‘ecyclables in mixed waste can become contaminated and result in a lower recovery
rate. Decreased quality materials can be harder to market and may be used to make lower
value products. This is an especially important issue given the increasing supply of
recycled materials and tighter materials specifications by buyers.

Staffing - Level of staffing needed to process the materials through the facility varies
depending on the degree of mechanization. A highly mechanized facility will require less
labor, but some hand sorting is still required and allows for greatest ﬂexlblhty in
processing.

Worker safety issues, especially regarding ventilation and dust control, fire detection and
control, light, noise, temperature are important considerations. Emergcncy exits,
emergency equipment shut-offs, platforms access, guards on moving equipment, and
overhead hazards need also to be carefully consxdered.

" Recovery and Participation Rates

In the era of AB939, recovery rates are particularly important when considering a MRF

or type of MRF. The amount of materials recovered is based on the participation of residents
and businesses in preparing of the materials in an uncontaminated form. In part, the level of
" participation is based on the convenience perceived by the waste generator. Participation rates
.are not key determinants of recovery rates at a commingled, mixed waste recovery system since
the participants may not be aware of their participation, but by providing a less separated, more
contaminated material feedstock to the processing facility, the recovery rate may still be lower.

Participation Rate - Unless source separation is mandatory, the amount of recovery from
facility is largely dependent upon the voluntary participation in proper preparation of the
materials by the residents or businesses. Without participation the diversion rate drops.
It is critical that the residents and businesses become involved in the systcm to promote
participation.

Mixed waste processing means that all of the waste brought into the facility will be
mixed. All of the generators will (maybe unknowingly) be participants in the program,.
but unless this is in-addition to other source reduction and recycling programs, it may
mean that the "recycling ethic" is ignored and that residents and businesses are not
encouraged to reduce their wastefulness.
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. Recovery Rate - The rate of recovery is partially dependent upon quality of input
material. The amount of residue (i.e. contaminants, fines, etc), can be inversely
proportional to the amount of separation at the source of generation. Powell, (Resource
Recycling, October 1989) found that multiple sorting by the generator, source separation
into several categories, can result in approximately 2-3% residue by weight, where some
mixed bottle and can systems has residue levels as high as 20%. This is primarily a
result of the breakage of the glass, with the loss in marketability of the smaller pieces of
mixed color glass, and the loss of glass shards being shipped out with other materials.

As was mentioned before, contamination can result in lower recovery rate, especially for
paper. It is important that a local jurisdiction do everything it can to ensure that a facility will.
recover enough material to meet the jurisdiction’s waste reduction goals. It must be remembered
that a jurisdiction, not a private recycler, is liable to financial penalties if the state mandates are
not met. : :

Equipment Options

There can be a™continuum" of equipment needs. MRFs can be low-tech, labor intensive
operations. MRFs need not be technologically complex. Increased mechanization can result in
lower labor and operations cost, but have higher capital costs. In addition, increased
mechanization can mean more frequent breakdowns. To avoid problems related to facility
shutdowns, equipment redundancy and internal storage of both processed and unprocessed
materials must be bullt- :

Equipment which is used should be of heavy duty, quality construction, designed for
maximum performance; it should require a minimum of service and maintenance, and should
receive all maintenance required; the more standard the parts, the easier the maintenance;
component sections of the processing system should be integrated; the equipment should include
all possible safety features, and finally, all equipment should be purchased based on life cycle
costs, not just initial purchase. Some of the types of equipment used in MRFs include:

e Scales - Scales are used to weigh and credit incoming material, and to weigh loads as
they are shipped out to market. Scales come in a variety of sizes and levels of accuracy,
and the scale selected should match the purpose intended. A large scale will be necessary
for weighing incoming recycling vehicles, and for weighing truckload shipments of
processed materials to market. .

. Loaders - Loaders are used to move loose materials around the facility. ‘They also come
in a variety of sizes and fuel type requirements. When operating equipment inside an
enclosed facility, consideration should be given to use of electric or propane powered
vehicles. Primarily, loaders are used to push materials onto conveyer systems which move

_ the materials to processing lines.




Forklifts - Like loaders, forklifts come in a variety of sizes and fuel types. Mostly they
are used to move containerized material around the facility, and to move baled and
densified material into storage, and at time of shipment into trucks and on to trailers.

Conveyers - Conveyors are used to move material through the facility in one of two
capacities. Conveyors can be used to move materials along while sorters pick selected
recyclables or discards off of the moving belt; or they can be used to move sorted
materials to be mechanically processed, for example, sorted paper to be baled.

Trommels - Trommels are used to separate larger materials from smaller ones. Trommels
are large rotating drums with holes in the surface. The holes can be varied in size along
the length of the drum, so that the small holes at the infeed end allow small pieces to,
drop out, then larger holes further along the drum allow larger pieces to drop out, and

finally, the oversized materials drop out the end of the drum. This sorting process

eliminates the need to hand pick material of various sizes from a belt, allowing for a
cleaner sort as the small pieces are not hidden by the larger ones on the belt.

However, the rotation of the drum is likely to break any material in the drum which is
subject to breakage, especially glass, but also including other recoverable materials, and
so must be used at the appropriate point in the processing system if it is not to have
negative impacts on the marketability of the recovered materials. '

Vibrating Screens - These are used to separate larger or lighter materials from smaller,
heavier materials. The size of the mesh may be varied to separate different materials, or
several screens may be stacked with separate discharge areas to allow for multiple size
sorts with one machine. The vibrating screen causes less breakage of glass than the
trommel. :

Magnetic Separators - These are used to mechanically separate steel cans and other
ferrous metals from other materials, especially aluminum cans, as a primary sort; and to
remove contaminant iron from other materials such as glass or wood. Steel cans and
other scrap metal pieces are removed from glass prior to returning it to a furnace to make
new products; and nails and other metals are removed from ground wood before it is
shipped to market as fuel or compost.

Air Knives and Classifiers - These are used to separate lighter (i.e., plastié) containers
from heavier (i.e., glass) containers.

Balers - Balers are used to densify a wide variety of materials, including old cardboard
containers (OCC), old newspapers (ONP) and other paper, for plastics, textiles or other
light weight materials for more efficient transport. Balers are available in a wide range
of sizes and capacities, and with a wide range of special features. Balers are typically the
most expensive single piece of equipment in a processing facility.
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) Granulators - These are used to chop plastics into small pieces which allows for more
efficient transportation. :

. Densifiers, Flatteners and Blowers - Densifiers are used to compress loads of aluminum
cans into blocks, or individually flatten them, for more efficient transportation.

« . Crushers - Crushers have been used to densify glass for more efficient transportation.
However, as a full load can easily be achieved without crushing the glass, and as it is
much more difficult to remove contaminants from crushed glass, these machines are not
in widespread usage any longer. ' ‘ .

. Bins - Bins are commonly used to store mcyclables and residue bcforc processing or’
' shipment to market. Bins and debris boxes come in a variety of shapes and sizes; and
can be moved or lifted by a variety of mechanisms. .

Market Issues

Increased competition in the marketplace means that the market demands a higher quality
material. A MRF must be able to produce high quality materials and be able to respond to
increasingly strict ‘materials specifications. Again, some source separation prior to input into the
facility can ensure higher material quality. When making a decision on MRF design, conducting
a survey of potential buyers of materials may be prudent. For some materials, such as aluminum,
ferrous metals or plastics, source separation vs. mixed waste processing may not be an issue.
However, there has been concern expressed by buyers of glass, and paper that mixed waste
processing lowers the quality of the material recovered. Again, increasing competition for
materials markets may mean that material which is acceptable today, may not be able to be sold
tomorrow. Source separation programs facilitate easier location of willing high value markets.

Markets are available to a full range of recycling programs from very small volumes to
very large operations. Making an effort to locate the best available market will be well worth
the effort. In identifying markets, communities should look at the local, regional, national and
international markets. Determine the best market opportunities by contacting a variety of buyers
for each material type which will be recovered. Buyers can be located by asking operators of
their recycling programs; checking the telephone directory for recycling companies, waste paper
dealers, and scrap metal buyers. The CIWMB provides a quarterly report on the status of
markets for recyclable materials. The California Resource Recovery Association, a state
recycling association, will also be able to provide assistance.

Cooperative marketing may be a method used to provide economies of scale for
transportation to markets and increased competitiveness for small jurisdictions or small facilities
against larger jurisdictions. Quality of material is very important in these situations because
contamination from one jurisdiction may mean that material collected from many jurisdictions
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will be rejected. If a jurisdiction is marketing cooperatively, it must ensure a consistent
commitment to material quality from the other participating jurisdictions.

Flow Control

The flow of materials to a MRF can effect, or be affected by, other recycling activities.
Financing decisions would most likely be based on a projected revenue for the operation. Since
the main components of revenue are usually tipping fees charged at the gate, and revenue from
the sale of recovered materials, it is important to insure that the projected materials do arrive at
the facility for processing. Also, incentives must be built in to insure maximum quantity and
quality of end product. However, directing large portions of the waste stream to the MRF could -
negatively effect existing recyclers. When siting a MRF, integration with existing programs,
rather than competition with them, should be a priority.

Conclusion

Most of the options listed are designed to optimize the amount of materials which can be
diverted from landfill, and provide materials for recovery. There is no singlé system which is
the best. Local decision makers should carefully consider the options which will provide them
with the program which most closely matches the needs of their community.
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SECTION 3

MATERIALS RECOVERY FACILITY OWNERSHIP, FINANCING, CONTROL,
AND RISK ALLOCATION

Introduction

A jurisdiction(s) must determine the legal and financial framework which it mtcnds to employ
for the-development of a materials recovery facxhty (MRF) within the geographical confines of a Service
Area.

Then it must address a number of issues related to the Ownership, Financing, Control, and Risk
-allocation of such a facility. All of these issues are inter-related and depend, to a large degree, on the
decisions which a jurisdiction makes regarding the following:

- L Preference for public or private ownership and control;

2. h Method of financing;

3. Risk allocation between the private and public;
4. Desire for proven technologies and vendors; and
S Cépital and operating costs.

1._Ownership of a MRF

Theoretically a jurisdiction faces a spectmm of procurement and ownership options, from
exclusive private development, operauon ‘and ownership to exclusive public enterprise. However the
realized option will probably be a mix - a pubhc/pnvate partnership. For example, a jurisdiction may
choose to own a MRF but procure design/engineering/construction from private
architects/engineers/contractors. Such an arrangement may be referred to as a "turnkey" contract if the
private contractor designs, constructs and- starts-up the MRF, and meets performance tests prior to
drawing down its final installment of payment. Some jurisdictions may also retain a private operator
for their publicly owned facility. This may be especially true of MRFs, where public jurisdictions do
not have experience in materials separation and marketing. One consideration to keep foremost in mind
when making the public/private ownership decision, is that tax-exempt bond financing for publicly
owned facilities - even those. operated by private operators - .do not.require volume cap allocation
(imposed on each State by the U.S. Internal Revenue Code to limit the amount of tax exempt pnvate
activity bonds with can be issued each year).

A final decision regarding a jurisdiction’s preferred method of ownership of a MRF will involve
consideration of: :




. Degree of control which a jﬁrisdiction wishes to maintain over a MRF, particularly

determining what materials are recovered, and how they are remarketed;
Risk allocation between the private sector and a jurisdiction;

The impact of capital and operating costs on the net cost of waste disposal for a .
jurisdiction.

There is a direct relationship among these various matters. For example, should a jurisdiction
wish to pass more risk along to the private sector, then it can expect to pay a higher cost for waste
dxsposal for such risk avoidance. Similarly, the greater the level of control which a jurisdiction wishes
to impose on a MRF, the greater the likelihood that it will be a publicly-owned facility. Furthermore,
the financing costs associated with private ownership may be greater than public ownership. :

Advantages of Public Ownership

The principal advantages associated with publié ownership of a MRF are as follows:

1.

The possible use of certificates of participation bonds (COPs) to finance the MRF. The
issuance of COPs can normally be expected to have a somewhat lower interest rate, lesser
bond issuance expenses, and a lower annual debt service payment than the i issuance of a
similar amount of revenue bonds.

In addition, waste system revenue bonds might be used to finance the MRF on a tax-
exempt basis. Although uncertainty in waste composition (especially over the long term)
and marketing revenues do not make MRFs good candidates for project financing, the
pledge of a jurisdiction’s enterprise fund comprised of revenues from an integrated waste
system can form the basis for issuing ratable, marketable tax-exempt bonds, which can
be expected to have a lower interest rate than taxable borrowings by a pnvate vendor for
a private MRF. :

Lastly, an important tax advantage should be highlighted: tax-exempt bonds issued for a
publicly owned MRF, even though they may be private activity bonds because of long
term operating agreements with private vendors, nevertheless do NOT require volume cap
allocation from the State. (Private vendors which wish to borrow on a tax-exempt basis
must compete with other private activities for a limited amount of the State’s volume cap
allocation, which restricts the amount of tax-exempt private activity bonds which can be
issued annually within the State.)

The possibility of lower annual operating and maintenance expenses of the MRF as the

MRF will not incur an annual management fee by a private vendor. A jurisdiction can
anticipate that a management fee would cost from 10 to 20 percent of the annual
operating and maintenance expenses of the MRF. However, such potential savings must
be weighed against the facts that a private owner may have greater operating experience
and perhaps greater incentive to efficiently operate the MRF. The effective management
of a MRF requires certain specialized expertise which is not typically available.

Furthermore, if the private operator knows that he/she is responsible for the operation of




the MRF over the long term (e.g. a 10-20-year period), he/she may be more inclined to
undertake all required maintenance, renewals and replacements on a timely basis.
Continued_ownership by a_jurisdiction of a MRF upon termination of the service
agreement. Depending upon the quality of the equipment originally installed, if the MRF
is properly operated and maintained on behalf of a jurisdiction, and if all required
renewals and replacements are made on a timely basis, the MRF could be expected to
have a useful life of 10 to 20 years. If a MRF is privately owned, a private party will
own the MRF upon the termination of the Service Agreement which may terminate when
the MRF has residual value and useful life remaining. (Note, however, that purchase
"options could be negotiated.) “

If a jurisdiction has a service agreement with a private party, it might negotiate up front
the option to renew the agreement for additional terms, corresponding with the remaining
useful life of the MRF. Alternatively, in lieu of renewal, the jurisdiction might negotiate
a purchase option, for a price equal to the unamortized portion of capltal cost of the
MREF, plus a bid resndual value.

Many jurisdictions feel that without public ownership (or the sorts of renewal or purchase
options just described), a private owner can exact huge fee increases at the end of a short
or mid-term service agreement. The Junsdlcuon has no leverage at the end of the service
agreement term. Contrarily, if the jurisdiction owns the facility and has an operating
contract with a private operator, it can replace the operator at the end of the operating
term more easily than it could find a nearby service provider. -

The potential to realize increased operating revenues from the sale of matcna]s in the
event the price of materials should significantly increase. Such increase in the price of
materials would result in a lower cost of waste disposal to the Junsdlcnon It should be
noted that there is also the potential risk of a future decrease in the price of materials
which would cause the net cost of disposal to increase. But similarly, if a jurisdiction
enters into a put-or-pay service agreement with a private MRF vendor and the agreement
provides the fundamental credit for a private activity bond-issue to finance the private
facility, then arguably the jurisdiction should be rewarded by keeping recovered materials’
revenues. (A put-or-pay agreement would provide that the contracting party assumes the
risk of deliveries. Most public entities have legal constraints on the degree to which they
can enter into put-or-pay obligations which would result in payment for no services.)

Greater control over the actual operation of a MRF. This is perhaps more important in
the case of a MRF than a landfill or waste-to-energy facility, because the jurisdiction is
developing MRF capacity, whether at a large scale, centralized facility or several smaller
facilities, to help it meet waste diversion mandates, not merely to dispose of waste. If
the jurisdiction does not meet the diversion mandates, it can be fined up to $10,000 a day.
A private vendor develops a-MRF to create a successful, profitable business enterprise.
Consequently the interests of a public jurisdiction and private vendor differ, as do their
economics. For example, a municipality might find it profitable to separate and sell
certain component. materials at a loss, which makes economic sense on an avoided cost
basis (both alternative disposal costs and avoided penalties)."




7.

Greater flexibility in choosing a procurement approach_when selecting a_vendor to
construct and operate_a MRF, as it allows the jurisdiction to choose from among

architectural and engineering, turnkey contractor and full-service vendor approaches.

. A less complicated financing, since debt issued to finance public facilities, paid as a
gencral or enterprise fund obligation, for example, are less complex to structure and issue

than private activity (industrial development) bonds, where vendor or project credit may
be weaker and require credit support.

Advantag. es of Private O_wncrshig

The potential advantages associated with private ownership of a MRF include the following:

1.

 Vendor nerforma_nce guaranties, whereby the vendor assumes the risk of technology

failure and covenants to pay damages for failure to meet performance guaranties.

" The pi-ivate vendor will offer long-term pcrformanée guarantees for ihc operation of the

MREF. Such long-terin guarantees should include waste processing capability (including
throughput and materials separation guarantees, by components and/or in aggregate, as
well as the converse residue guarantees), plant availability, (especially if the municipality
is not the vendor’s only customer at the MRF) and environmental guarantees. (This
advantage could also bé made available under public ownership by entering into a
long-term operating contract with the vendor).

Ability of the private owner, during the operating period, to utilize teams of technical
specialists who are already employees of the private owner. Such technical specialists

will be available to the MRF for both periodic and routine maintenance as well as for
extraordinary repairs to the MRF. (This advantage could also be. made available under
public ownership by entering into a long-term operating contract with the vendor).

Ability of the private owner to make use of the prior experience ‘which the vcndor has
obtained in the operation and maintenance of similar facilities. This can be important,
since MRF technology and operating records are relatively new and experience limited
(although again, the municipality could obtain this advantage also through a long-term
operating agreement).

Guaranteed operating and maintenance fee subject only to increase in some agreed ugoﬁ‘
index. Therefore, if a MRF is more expensive to operate than originally anticipated, the

private vendor will have to pay such increased costs out of the management fee. (This
advantage could also be made available under public ownership of the MRF by entering
into a long-term operating contract with the vendor).

Possible infusion of equity capital by the’ private owner as part of the financing of the
MREF. Private owners can invest their own capital into the project, reducing the amount
they need to borrow to complete construction. This reduces the aggregate amount of
interest payments (debt service) and possibly the capital.cost. Since the Tax Reform Act




of 1986 there are less tax advantages accruing from private ownership, so there are less
' tax reasons to own fac1lmes and contribute’ equ1ty

However, equity may still be needed to fund issuance costs for pnvate activity bonds,
since the internal revenue code limits the amount of issuance costs payable from private
activity bond proceeds to 2%. This limitation does not apply to tax-exempt bonds issued
for a publicly owned MRF, which do not constitute private activity bonds e.g. by -virtue .
of a long-term operating agreement with a private vendor. ‘

7.  The possibility for optimizing the efficiency and waste reduction capabilities of a MRF,
: if the contractor has an economic incentive tied to the ownership of the MRF. Of course,

a private operator of a publicly owned MRF could also negotiate a revenue sharing
arrangement to provide it with economic incentive.

8. If the MRF is financed with private activities (industrial development) bonds with
repayment of the bonds guaranteed by the private vendor, the creditworthiness of a
jurisdiction will be maintained by not relying on them to serve as the "deep pocket"” (ie. .
someone with large capital resources) for the financing. The ability to do this will be

dependent upon the creditworthiness of the selected vendor.

There are a number of other important items which must be considered by a jurisdiction as part
of the question of ownership. It is important for a jurisdiction to address such additional issues and
begin to formulate their preferences with regard to ownership. Because of the relatively small difference
in cost between public and private ownership of a MRF, questions of risk and control may become more
important to a jurisdiction in determining its preference for ownership.

7 Based on a jurisdiction’s previous experience with waste or other utility projects, there is a
likelihood that a jurisdiction may. determine that a MRF be publicly owned. There may not be an
overwhelming economic incentive for the MREF to be privately owned. There is no one simple answer
to this question as a jurisdiction must continually evaluate the different areas of risk, both technical and
economic, and then determine what best meets their overall objectives.

There are several different combinations available. For example, one possible option for a
jurisdiction, which should help manage the technical risk of a MRF, while at the same time maintain a
significant level of control over the operation, would be the following:

1) A MRF could be publicly owned.

2) A jurisdiction could negotiate a contract with a financially-sound vendor for the design,
construction, and performance testing of a MRF for-a fixed construction price. Such a
contract should include performance level guarantees and the provision for the payment
by the vendor of liquidated damages in the event of failure to meet the required levels of
performance. The measure of such damages should include the alternative costs of
processing, not merely disposal, if the jurisdiction needs the MRF to meet its diversion
‘mandate, and the cost of any consequent penalties that are assessed by the State. In
addition, if the jurisdiction shares revenues, it should be compensated for lost revenues.




-3) A jurisdiction could also negotiate a long-term contract with the same ‘vendor to operate
a MREF for a fixed annual amount, subject to increase with changes in some index. The
operating contract could also include certain performance incentives and perhaps materials
revenue sharing provisions. V

However, even this option is not risk-free and is not likely to be the least expensive. A -

jurisdiction must evaluate those items of risk which are associated with the possible ownership options.
The areas of risk can be effectively managed by a jurisdiction, but they cannot be completely avoided.

2. Methods of Financing

As previously mentioned, there are several alternative methods of financing a MRF. Presented
below is a discussion on such alternatives. :

Certificates of Participation

It is conceivable that a jurisdiction could issue obligations (like COPs) to pay for a MRF. The
principal advantages of issuing COPs for a project of this type are: (1) it is likely to result in a lower
interest rate than revenue bonds; (2) the cost of issuing the COPs is lower than other options; and (3)
COPs are gencrally easier to market than revenue bonds.

However, in spite of such ‘advantages, the use of COPs to pay for projects of this type is
generally not recommended. Many communities are faced with general fund budget restraints. Since
MRFs are capital intensive, communities could find it difficult to finance schools, hospitals, and other
public work projects by budgeting from their general fund for a MRF. This is particularly true since
a MRF of this type can be developed to be a revenue producing project (or system componem) capable
of repaying revenue bonds

Municipal Revenue Bonds

A jurisdiction may be able to issue revenue bonds to pay for the capital costs of a MREF.
Revenues from tipping fees for processing and from the sale of materials could.be pledged to pay the
principal and interest on the revenue bonds. Depending upon the ownership of a MRF, a commitment
may be required of a jurisdiction to pay whatever level of tipping fee is required to guarantce the
repayment of the revenue bonds.

A jurisdiction with an mtegratcd waste system and enterprise fund, accounting for waste revenues
and expenses separate and distinct from the jurisdiction’s general fund, may also be able to issue revenue
bonds payable from the system, (e.g. multiple waste disposal and diversion facilities; landfills, MRFs,
composting facilities, transformation, etc.) not just MRF revenues. Given the uncertain economic
projections for MRFs the trend is towards system, not project financing.

For a more detailed discussion of municipal bond financing, please see Appendix C, "Introduction
to Municipal Bond Financing of MRFs" by Constance Homig, Esq.

Industrial Development Bonds
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A tax exempt or non-exempt private activity bonds .(or Industrial Development Bonds (IDBs))
may be a very viable option if a jurisdiction opts for private ownership. The issuance of IDBs may be
similar to municipal revenue bonds regarding an unprovisional commitment on the part of the
participating municipality(s) to pay off the bonds i.e. entering into a service agreement with the private
vendor which provides for service payments sufficient to pay contracted operating and maintenance
expenses plus debt service. Such a requuemcnt will depend to a large degree upon the creditworthiness

of the vendor.

IDBs of similar quality to the aforementioned municipal revenue bonds can be expected to bear
the same rate of interest as municipal revenue bonds. The major advantage of IDBs is the possible
infusion of equity by a private vendor. The jurisdiction will eventually have to review with their legal
counsel and financial advisor the amount and the availability of volume cap allocation for industrial
bonds in the State. Each project will vary in its ability to meet requirements and availability of IDBs.
However, IDBs could provide additional incentive for private ownership. -

3. _Control of a MRF

A jurisdiction’s control over MRF operations will vary, depending upon its dependance upon
MREF separation for meeting diversion mandates, and upon its relationship with a private owner/service
provider to the-operator of its public facility. Control over MRF operations may include determining
. what items are picked (which may be market dependant) as well as where recovered materials are sold.
. (A Jurisdiction may prefer local markets.) Whether a jurisdiction enters into a service agreement with
a private owner/service provider or.an operating agreement with a private operator, part of the service
fee or operating fee may be revenue sharing with the service provider operator. Their revenue share
provides them greater incentive to maximize materials recovery. The ability to direct market sales may
be related to revenue sharing. A jurisdiction may be willing to accept lower revenues in order to assure
feedstock for a local market, whereas a private party which has less policy reason to support a local
market may prefer to market materials for the highest cost, regardless of market location.

A jurisdiction can maintain the grcatest level of control of the MRF by assuring that it is publicly
owned. If a jurisdiction decides that public ownership is the preferred method, then it is recommended
that serious consideration should be given to entering into a service agreement with the private vendor
for the operation of a MRF. This will allow the jurisdiction to obtain the technical expertise possessed
by the vendor; will provide incentives to the vendor during design and construction of the. MRF and will
allow the jurisdiction to maintain a high level of control over the MRF.

In the event the MRF is owned and operated by a private party, a jurisdiction may wish to
maintain some form of control over the construction and operation. During construction, a jurisdiction
would have the option of having their representative monitor the design, installation, and construction.
The level of monitoring can vary from a simple periodic review of construction and authorization of
progress payments to continual on-site observation of design and construction. The purpose of such
monitoring is to assure a jurisdiction that the MRF actually being built is in accordance with the plans
and specifications set forth in the construction contract.

Following completion of construction, the jurisdiction will want to be represented during the
Acceptance and Performance Testing Period. An acceptance test protocol will be developed which will
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determine how the tests will be cbnductcd, witnessed, and analyzed. The tests will generally be from
14 to 30 days in duration and will be designed to determine that, as constructed, the MRF is capable of
meeting, at the minimum, the following performance guarantees:

1. - Waste throughput and separation (and conversely, residue);

2. Flow rates;
3. Plant availability (i.e. hours per day and/or days per year of operation).

Once a MRF has passed all performance tests and been placed in commercial operation, the
jurisdiction may wish to maintain further control by implementing either of the following measures: (1)
periodic visits and reviews of the operation of the MRF by the jurisdiction; or (2) preparation by an
independent engineer of a periodic survey and report on the operation and maintenance of the: MRF.

It is also recommended that if the MRF is privately owned, a jurisdiction enter into a service
agreement with a term that coincides with the term of any bonds issued to finance the facility. (Rating
agencies want the assurance that while bonds are outstanding, there will be service fees paid and
revenues received to pay off the bonds.) It is also recommended to negotiate an option to renew for an
additional 5 to 7 years. The option will allow a jurisdiction adequate time to make alternative
arrangements for waste disposal in the event of some unforeseen problem in the future.

Summary

The jurisdiction should be able to maintain proper control over the construction and operation
of the MRF, whether it is publicly or privately owned, by including provisions in the various contracts
which allow the jurisdiction to maintain an active role. Obviously, the grcatcst level of control will be
able to be maintained under public ownership, but this also assumes and mqun'es that the public owner
has the required skill and cxpernsc to-maintain control.

If the MREF is privately owned, there is the possibility that upon termination of a waste disposal
service agreement, the private owner could decide to refuse to take solid waste from the service area and
_opt to take solid waste at a higher tipping fee from other areas. However, this possibility is-likely to
be of relatively low risk to a jurisdiction because of the economics associated with long distance hauling
solid waste from outside the Service Area. Furthermore, at the termination of such a service agreement
most major generators of solid waste will have been required to find alternative means of proper waste
disposal.




4. Risk Allocation

The development of a MRF carries certain inherent risks related to technical, environmental, and

economic aspects. Generally speaking, the more risk which the public sector wishes for the private

- sector to assume, the more the MRF will cost to construct and operate. Furthermore, there are certain

items of risk which will be borne by the public sector under any circumstances. Presented below is a

discussion of the major items of risk associated with a MRF and an identification of the party generally

responsible for assuming such risk under either a turnkey or full-service vendor approach to procurement.
A summary of this information is presented on Exhibit ITI-1.

* Technical Risk
A. The MREF fails to meet its performance guarantees with regard to the following:
1. Recovery rate (aggregate and/or component): the aggregate f)ercentége of
recovered materials that will be recovered (e.g. X% of a waste stream) and/or

percentage of component materials that will be recovered (e.g. X% of glass, Y%
of aluminum, Z% paper, etc.).

2. Materials_throughput: the MRF processing capacity - “how many tons per
hour/day/week, etc. it can handle. ~ :

3. Residue fraction: how much waste remains after separating the recovered
materials, either non-recyclable waste in a mixed waste stream, or broken or
contaminated materials in a source-separated stream.

4. Safety: adequate protection (in accordance with OSHA or generally accepted
standards in the industry) of workers, with respect to all operations (particulate,
sharps, automated miachinery).

S. Energy consumption: electric, gas and water use guarantees. (Tlus is cspeczally
important if the jurisdiction pays utilities as a pass through cost in their service
or operating fee.) :

Financial Risk

¢

A Capital cost overrun.

., The vendor should submit a fixed price bid for design/construction/start-up/testing, subject
only to agreed escalation. (This might be one escalator such as a consumer price index
applied to the total bid, or a combination of escalators related more particularly to labor,
steel, materials, etc. applied to related line items in the bid or the corresponding
percentage of the total bid.) Note that the definition of uncontrollable circumstances
(called "force majeure” in contracts) which excuse performance should be closely
scrutinized. Acts of God, like earthquakes and storms are standard exceptions, but strikes
and changes in law are negotiable. '

1
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B. Operating expense overrun.

Similarly, vendors should submit a fixed price bid for operations, subject only to agreed
escalation, as described above. Many operating fees will contain passthrough costs for
items with costs that are difficult to project, like insurance or utilities. These are not
incorporated into the fixed fee. J

C. Miscalculation in the quantity of solid waste.

The owner will size its facility based at least in part upon the amount of waste that the
jurisdiction contracts to-bring there for processing. (It may have other contracts and/or
over-build capacity in order to serve waste on a spot market basis.) If the facility
receives less waste than projected or committed, its economic feasibility is threatened.

D. Reduction in the price of materials.

Together with uncertainties in waste stream composition over long periods of time,

uncertainty in markets and market prices make it difficult to obtain financing for MRFs

on a project basis and for developers to project profits. The pubhc/pnvate partners may
_ share revenues - or lack thereof. :

‘Ownership

A jurisdiction’s decision regarding ownership of the MRF is likely to revolve around questions
concerning risk management, allocation and control of the MRF. There are no apparent significant
economic advantages between public or privately owned facilities.

Methods of Financing

A jurisdiction should look at the advantages of each of the financing options available. Revenue
Bonds are recommended when the spread between COPs and Revenue Bonds is small. If a jurisdiction
opts for private ownership of a MRF, Industrial Development Bonds may be a viable option.

Control

A jurisdiction will be able to maintain the greatest level of control over the construction and
operation of a MRF if it is publicly owned. However, even if the MRF is privately owned, ‘the
jurisdiction has the opportunity to enter into contractual arrangements which will allow them to maintain
a sufficient level of control over a MRF by undertaking continual momtormg during the construction and
operation phases.

Risk

The major areas of technical and economic risk have been identified earlier herein. It is unlikely
that all items of risk will be able to be completely avoided. Furthermore, there will be a trade-off
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between cost and risk avoidance. Generally speaking, however, a jurisdiction can anticipate that specific
items of risk will be allocated to that party who is in the best position to control the risk. There are
experienced and established vendors capable of providing the jurisdiction with an environmentally and
technically sound MRF. These same vendors can be expected to assume those items of risk for which
they are qualified to control. The jurisdiction should familiarize itself with the items of risk, determine
what is importarit, and then think about how it wants to negotiate a contract which properly allocates

the risk between the jurisdiction and the selected vendor. Assistance from experienced legal, financial,
and technical advisors will allow the jurisdiction to properly manage risk during all phases of the
development of the MRF. '
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* Exhibit II-1
Page 1 of 2

RISK ALLOCATION

ITEM OF RISK

TECHNICAL

(1)  Faulty technology -- impossibility of performance at ady price

(2)  Performance shortfall -- project performs acceptably but below guaranteed levels
(35 Unsuitability of site for the project

€] _Projcct inability to comply with existing environmental laws

(5)  Uncontrollable circumstances -- change in environmental or other law
ECONOMIC

(lj Uncreditworthiness or bankruptcy of Vendor -- inability to build or operate the project at contract
price or to pay damages for failure of performance

(2)  Uncreditworthiness or bankruptcy of Municipalities - inability to pay disposal charge or increases
due to uncontrollable circumstances '

(3)  Hyperinflation/Deflation
(4)  Unavailability of insurance
4) Cost of landfill for residue disposal and backuph

(6) Deflation of market price of materials




Exhibit III-1

Page 2 of 2
ITEM OF RISK , : R
- CONsmUéIiON
¢)) Actual cdnstmction coét exceeds construction cbntract price
(2)  Delay -- Failure of project to meet scheduled acceptance date
(3) Fbrce Majeure Event/Change in Law A
(4)  General project mismanagemqnt by Vendor
5) ) ﬁﬁconrrollable circumstances -- strikes or other labor mancts non-site or project related
©) S&ikcs or othcr‘ -.lab'or matters site or project related
)] "Wailkaway".- refusal or ptéctiéal inability by any party to perform its contract.
(8)  Failure to meet Perfonnané; Guarantees |
OPERATING
(1) Acmwal operation cost exceeds operation contract price
(2) Durab?lity - ordipar){ course of business repairs and replacements exceed allovfwancc for them in
operation contract price
(3)  Unavailability of back-up landfill for residue
4) Unavailability of waste tonnaéc c.ommittcd due to mis-estimates or failure of flow control
4) ’Unconuoﬂable circumstances - strikes or other labor matters non-site or projec; related
 (6)  Swikes or other labor matters site or project related
)} "'\Yalkawa)"r" - xfefusal or pr%ctical iﬁability by any paﬁy to perform’ its contraé
(8) Force Majeure Event/Change in Law |
) Uﬁlity Purchase Price higher than anticipated ‘
(10) - Change in waste composition
(11)  Facility non-performance
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SECTION 4

REGULATORY AND LEGAL ISSUES

Introduction

* There is a proliferation of MRFs in this country - growing from two facilities between
1981 and 1985 to the 54 that are scheduled to begin operating by the end of 1991'. Although
MRFs were originally confined to the Northeastern United States, California now has more MRFs
than any other state, with 24 (45%) of the MRFs in the country.

Although the public sector is the major force encouraging recycling, it is not as dominant
in terms of being responsible for the building and operation of MRFs. The cumrent trend is
toward private sector operation. The percentage of privately operated MRFs has increased from
45% in 1990 to 55% in 1991. In terms of ownership, the private sector owns approximately 73%
of all operating facilities and operates 82%. Both figures have increased slightly from last year
when 66% of operating facilities were publicly owned and 79% were privately owned. Evidence
gathered in a 1991 Biocycle survey on planned MRFs seems to indicate that the shift toward
private ownership and/or operation will continue. Of the 49 projects that have determined
ownership arrangements, nearly 90% will be operated by the private sector and slightly more than
half will be privately owned.?

Issues Facing MRFs

In addition to decisions surrounding public vs. private facility ownership, there are other
major issues facing MRFs. These issues include but are not limited to: '

. determining who "owns" waste or when material is declared waste. Traditionally flow
control began and ended at the curb when trash was discarded. However, recent
legislation encouraging recycling has created an economic interest in determining
ownership rights to recyclable goods and prompted a reexamination of our definition of
waste;

’ resolving land use issues. NIMBY (not in my back yard) has, at least in Johnstown,
Rhode Island, given way to YIMBY (yes in my back yard). Ultimately, this conflict must
yield to integrated waste management being an issue that is, "in everybody’s back yard";

! BioCycle, July, 1991: "Sorting the Mix at Materials Recovery Facilities, pages 30 - 37.

2 Ibid., page 32




designing facilities that are flexible enough to respond to constant changes. A MRF
should be able to: keep careful record of the quantity and source of materials diverted,
recover additional materials as the number of materials given redemptive value to
» encourage recycling incréases, respond to changing legislation, accommodate changing
amounts of throughput, plan for fluctuating price cycles and the impact of ADFs, etc.;

standardizing waste dcﬁhitions (ie. mixed and waste paper). Without standards, -
definitions can change annually, not only from jurisdiction to jurisdiction, but
intrajurisdictionally;

A full treatment of these issues is beyond the s_copc' of ttus paper. However to provide
a thorough introduction to the regulatory issues facing MRFs, this section discusses flow control,
siting and permitting of facilities, and diversion credits as relates to the California Waste

Management Act.?

Flo_w Control

The viability and success of a materials recovery facility depends on a predictable stream
of material. As the integrated waste management system becomes more sophisticated and
regulated, ensuring the economic viability of these facilities will become more difficult, thus
requiring constant innovation and flexibility. - An increasing number of jurisdictions are relying
on legislation to control the waste stream. State laws and local ordinances authorizing restrictions
on disposal sites and collection practices are common. This approach is designed to eliminate
competition in solid waste collection and disposal arrangements for the sake of the "public
- interest". To implement the program, the governmental agency customarily issues revenue bonds,
signs contracts, and sets fees. Typical agreements involve long-term guarantees (10-20 years),
franchise agreements and determining where "flow control” begins to ensure that minimum
tonnage guarantees are met. Put-or-pay contracts, which require that the contractee pay for a
specified minimum tonnage whether they meet that requirement or not , are also common. These
contracts may be displaced by new processing technology or citizens’ successful recycling efforts
(including taking recyclables elsewhere) and have the potential to create a tremendous financial
burden. If facilities are built too large for available throughput, owners/operators could have a
"white elephant" with which to contend. . :

Because of its obvious and intended anticompetitive effects, legislated waste flow control
has led to court challenges on antitrust grounds wherever it has been introduced. However, these
ordinances have been upheld in court. The case of Central Iowa Refuse Systems, Inc. v. Des
Moines Metropolitan Area Solid Waste Agency, 715 F. 2d 419 (8th Cir. 1983) concerned an
ordinance requiring all solid waste generated in participating jurisdictions to be sent to the

* Other, pending legislation is discussed in Appendix D.
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defendant agency’s landfill. The ordinance was upheld as a, "..necessary or reasonable
consequence..,” of, engaging in the authorized activity of constructing a waste disposal facility
with funds raised by revenue bonds.*

Municipalities that engage in noncompetitive solid waste collection and disposal practices
no longer face budget-breaking liability for money damages in federal antitrust suits. The Local
Government Antitrust Act of 1984 (P.L. 98-544) limits successful plaintiffs to injunctive relief,
that is, an order forbidding the city, town, sanitary district, or other unit of local government from
engaging in legal actions. The law also extends the same protection to haulers and other private
persons and firms who benefit from an exclusive municipal franchise. Roughly 300 antitrust suits
were pending against municipalities when the law took effect. In these cases, a plaintiff may still
seek money damages unless the local government defendant shows that it would be unfair
(considering, among other things, how far the lawsuit has progressed) to allow the plamuff more
than mere injunctive relief.

One example of flow control can be seen in an ordinance enacted by both San Diego City
and County. San Diego City and County recently enacted a mandatory recycling ordinance
which includes the following five primary components:®

1) Designation of materials to be recycled from residential, commercial and industrial
sources;

2) A requirement that all collectors providing services in the unincorporated areas must
provide their customers with collection of designated recyclables in accordance with the
~ regional schedule;

3) A requirement that waste generators in the unincorporated areas of the County mﬁst
store designated recyclables separately from solid waste for pick-up;

4) A prohibition against disposal of designated recyclable materials with mixed refuse
at County solid waste facilities and a schedule for implementing enforcement measures;

5) An exemption from inspection for vehicles carrying loads from cmes. which have
adopted and are diligently enforcing approved recycling provisions similar to this
ordinance.

Both the City and Cpunty ordinances went into effect in August, 1991

¢ Solid Waste Handbook, 1986, William D. Robinson Editor, Page 152 and 153

5 Ibid., Page 153
¢ County of San Diego, Mandatory Recycling Ordinance, Sec. 68.501 - 68.590




Siting
Permitting a Materials Recovery Facility

Facilities that receive mixed solid waste (MSW) for the purposes of manually or
mechanically segregating various recyclable or reusable components of the waste stream, with
residual waste being transferred to a landfill or transformation facility, are defined as
transfer/processing stations, pursuant to Public Resources Code (PRC) Section 40200 and requires
Solid Waste Facilities Permit (SWFP) concurred in by the State; pursuant to PRC Section 44001

et seq.

Materials Recovery Facilities which receive segregated materials for the purposes of
densifying, baling, shredding or otherwise processing the materials for marketing to end-users
with greater than 15 cubic yards of residual solid waste gcnexated per day also require a SWFP.
The "15-cubic-yard" standard is a policy derived from existing regulation, Title 14, California
Code of Regulations (CCR), Section 17421. This policy shall be used until the California -
Integrated Waste Management Board has been able to fully consider the subject and/or adopt
clarifying regulatory changes or recommend legislative changes, if necessary.

Siting a Materials Recovery Facility

The decision for the siting of any Solid Waste Facility rests with local government. When
choosing a site, consider that the 'owner/operator must demonstrate that the facility can be
constructed and operated in a manner which minimizes adverse impacts on the environment and
complies with state and local standards. The CIWMB will confirm that these items have been
- considered before concurring in the issuance of a Solid Waste Facilities Permit.

Obtaining a SWFP

- facilities permit application. A complete application package includes:

1. A completely filled out application form. (Attachment IV -3)

2. A Report of Facility Information. A Report of Facility Information is a

document which defines the design and operation of various types of solid waste

facilities. The reports required for Materials Recovery Facilities are: '
a. Report of Station Information (RSI). A RSI is required for all large
volume transfer stations. A large volume transfer station receives 100 or
more cubic yards of waste per operating day. (Attachment IV -4)

b. Plan of Operation. A Plan of Operation is required for all small volume
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" transfer stations. A small volume transfer station receives less than 100
cubic yards of waste per operating day. (Attachment IV -5)

Either a Plan of Operation or a Report of Station Information is required to
accompany the application package. - :

3. California Environmental Quality Act (CEQA) review document which
describes the proposed projcct (PRC Section 21065) and all potential
environmental impacts. If the review identifies mitigation measures, a Mitigation
Monitoring Implementation Schedule (PRC Secuon 21081.6) must also be part of
the package.

4. All required permits and/or exemptions from other responsible agencies, such
as Waste Discharge Requirements (WDRs) from the Regional Water Quality
Control Board, Household Hazardous Waste permits from the Toxics Substances
Control Program, Air Quality Control District permits and Coastal Commission
permits. For facilities which impact wetlands, an Army Corps of Engineer’s
Permit, a United States Department of Fish and Wildlife and California
Department of Fish and Game permit may also be required.

5. All required local land use permits, such as Conditional Use Permits (CUP) or
Zoning Permits, and Fire District Permits. ~

6. Local Enforcement Agency Certification of facility compliance with the
requirements of PRC Sections 50000 and 50000.5. (Attachment IV -6)

a. Compliancc with PRC 50000 is achieved if the project is identified in-
the most recent County Integrated/Solid Waste Management Plan.

b. Compliance with PRC 50000.5 is achieved by having the project be
identified in or consistent with the County’s General Plan. The following
requirements must be met.

(1) The land the project is on must be designated or authonzcd for
a Solid Waste Facility, and

(2) The land uses adjacent to the project must be compatible wnh -
the new facility. ‘

The complete application package should be submitted to the appropriate city or county
Local Enforcement Agency (LEA). Contact the Public Sector Assistance Section of the CTWMB

for a List of the LEA’s at (916) 255-2385.




When the LEA accepts the application as complete, he/she must prepare and submit a
proposed Solid Waste Facilities Permit to the CIWMB of its action within 55 days. Once the
Board receives a proposed permit it must act within 60 days After the Board’s concurrence in
the permit, the LEA will issue the permit to the operator. Once the permit is issued the facility
operator is authorized to begin operation of the facility.

Diversion Credits

. Every regional jurisdiction within the State of California is required to document their
waste diversion rates in accordance with the Solid Waste Management Act of 1989-(AB 939).
_ Measurement methodologies must be developed to determine these rates. This issue is -
complicated when more than one jurisdiction uses the-same materials recovery facility. In such
instances, careful record keeping of wastes received and diverted will be required to accurately
allocate quantities of diverted wastes to the appropriate jurisdictions. The jurisdictions involved
will have to agree upon a record keeping system that will track both input data (i.e., incoming
quantities and composition) and output data (i.e., diverted qualities and non-recoverable quantities
of wastes received that are disposed in a landfill).

Examples of record types that should be kept for éccurately tracking waste quantities
received at and diverted by MRFs include the following:

L Input Data:

- weight (or volume) of wastes recclvcd, by vehlcle

- date received

- type of truck (if weight and volume measurements aren’t taken) and vehicle number,
driver number, etc. _

» origin of truck (e.g., route including Junsdlctlons represented, number of clients/route)

- general record of load composmon (MSW inerts, wood waste) or-more detailed
information .

IL. Output Data
- weight/volume of separated waste types
- date separated _ , ,
- quantity not recoverable that is ultimately disposed ' -
+ landfill(s) used for such disposal

In order to receive waste diversion credit the jurisdictions and MRF operators should work
with the CIWMB staff to establish acceptable tracking methodologies. Contact the staff of the
Waste Generadon Analysis and Environmental Review Branch at (916) 255-2341. '
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ATTACHMENT IV-1

. Yearly Start-Up of Materials Recoi'ery Facilities

60 - 53 54*

504

N
N
BN

1988 1989
* Projected to start operating in 1991. From January to April 1991, 27 MRF's had come on lige.



" Attachment IV - 2: Materials Recovery Facilities in California

LOCATION

Same

STATUS THROUGHPUT
SPONSOR OWNER OPERATOR | (TPD)
Anaheim _ Operational 1300 (a) 1
- Taormina Industries Same Same

Anaheim Construction 600 (d) 1
Taormina Industries Same Same ;
Chino Operational 30 (a);
Western Waste Ind. Same Same 100 (d)
Concord , Operational N/A
Concord Disposal Same. Same 7

|| Fremont Operational 50 (d)
Oakland Scavenger/WMI Same Same
Fresno Operational ' 55 (a);
City of Fresno WMI WMI 200 (d) 1
Lemon Grove Operational 120 (a);
San Diego Recycling Same ° | Same 300 (@) 1
Monterey. ‘Operational 20 (a)
Monterey City Disposal Same Same 7
Napa Operational 20 (a)
Napa Garbage Service Same Same .
Pacheco Operational 12 (a)
Pleasant Hill Bayshore Disposal/BFI | Same Same -
Redondo Beach © | Operational 50 (a); .
Western Waste Ind. Same Same 75 (d)
Richmond Operatidnal 30 (a);
Richmond Disposal | Same = | Same 50 (d)
San Francisco Operational 185 (a)1;
City of San Francisco Norcal Noracl 200 (d)1
San Jose Operational . 125 (a);
BFI Same 1600 (d) 1,2




LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR | (TPD)
San Jose Operational 20 (a)
Norcal - South Bay Same Same 20 (d)
San Martin Operational 20 (a)
South Valley Refuse Disposal Same Same

San Rafael Operational

Marin Resource Recovery Same Same N
Santa Cruz County Design 500 (d)1,3
Santa Cruz County n/a n/a _

Santa Helena Operational 2 (a)
Upper Valley Disposal Same Same

Simi Valley Operational 45 (a) -
G.1L Industries Same - Same

Southgate Design 160 (d)
Bestway Recycling Same Same '
Stanton Operational 150 (a);
CR&R Same Same 150 (d)
Venicia :Opcmtional 2 (a)
Pacific Rim Recycling Same | Same '

Ventura Operational 125 (a);
City of Ventura Gold Coast Gold Coast 400 (d)1
Walnut Creek Operational 8 (a)
Pacific Rim Recycling Same Same

*Source: Biocycle, July, 1991; "Sorting the Mix at Materials Recovery Facilities" pp. 31-32.

(a) - actual throughput
(d) - design capacity

n/a - not determined or available

1 - based on two shifts per day

2 - approx. 90% is commercial material

3 - will take materials in a variety of ways
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ATTACHMENT IV-3

STATE OF CALIFORNIA ' . * CALIFORNIA WASTE MANAGEMENT BOARD

SOLID WASTE FACILITIES PERMIT APPLICATION -

CWMS £-1-77 (. 1 /89) . i
ENFONCEMENT AGENCY FOR ENFORCEMENT AGENCY USE ONLY
TAE NUMBER (PERATT NOMBER _
counry . .
QATE RECEVID FiUNG FEE
I'W.! OF an )
1. NEW SOUD WASTE ‘ OATE ACCEPTED RCEIT MUMGLR
T PERIT (2 sewision or permi [Ja. enmm Review
[+ vonircanion of peamr [ ]5. EXEMPTION FROM PERMIT Ds. FACILTY CLOSURE [l : e RS
(] 7. amenomeNT gF aPPUCATION

NOTE: This form has been developed for muitipfe uses. it is the transmmal sheet for documents required to be submitted to the enfarcement agency. See
instructions on back for completing this application.

NAME OF FADUTY.
TGO O FAGRITY TG ABGRESS OF GCATION, ALS0 WEUIO LEGAL DLSCRPTION BY SECTION, TOWRSHP, RARGL SASC AND MEROU ¥ SURVEYED OR PRAJICTTD 1 _
;
GENERAL TYPE OF FACRITY i -
pescremion | [ LanoriuL ] TransFer STATION [[J ReSOURCE RECOVERY FACILITY
OF [0 sump (] compasming [T LAND SPREADING
FACIITY TYPE GF WASTES 10 &8 RECIVED < i ‘ -
[ acricuttuac - ' [} construcmon/oemoumon [ uauios pncrunes sprace)
[] aseestos ] oeao anmats [ wxeo municieat
(] asu ] wousTrat ’ [] sewae stwose
[ auro shreoer - [[] wrecmous [ mes
K [ wooo mi
W OPERANION -y LFFECTIVE 0ATE PROPUSED CHANGE (CHECK APPUCABLE BOXIES) = | EHCINE DAL
FAQLTY ' it
. ]
INFORMATION (] commenceo . WILCOMMENGE | : [ oesen [ orgmnun ] wo cuanse '
AVERAGE ANNUAL LOADING (TPY) : PEAK DAILY LOADING (TPD) FACILITY SIZE (A) —____ EXPECTED CLOSUREYEAR
' m OWNER OF LAND (KAME) . T MooRESS TELEPHONE WUMBER
OPERATOR : : .
INFORMATION FACDUTY OPERATOR (NAME) ) j  ADDAESS
For iand dispasal . :
operator is difterem !
fror Land owney, attach | AUDRESS WHERE LEGAL NOTICE MAY BE SERVED : : TECEPRONE NUMBER
leass or iranchise 3 B

|- hereby acknawledge that | have read this appli:{ation and the Repon of Station or Disposal Site Information, and certify that the information given is true and
accurate to the best of my knowledge and belief. In operating the solid waste facility, | agree to cnmply with the conditions of the permit and with federal, state and
local enacxmems

SGNATURE (LAKG OWNER OR AGENT) . SIGNATURE (FACRITY DPERATOA OR AGENT)
1YPE0 NAME N TYPED MAME
me . DATE mit ‘ 04Tt

V. LIST OF ATTACHMENTS (CHECK THOSE APPUCABLE)

] RePORT OF FACILTY INFORMATION (REQUIRED) O eNVIRONMENTAL REVIEW REPORTS [ closure pLan

O PERIODIC SITE REVIEW (J WASTE DISCHARGE REGUIREMENTS ) 0 OTHER REGULATORY AGENCY PERMITS
[0 LOCAL USE/PLANNING PERMITS (REGUIRED) 3 swar ] 0 onign




INSTRUCTIONS FOR COMPLETING THE APPLICATION

This application form is for a Solid Waste Facilities Permit to receive, store, protess. or dispose of solid wastes regulated'by the California Waste Ma_n_aggmem
Board (Board). This farm and the filing fee should be sent ta the apprapriate city or county Local Enforcement Agency (LEA). The exact amount of the filing tee is

determined by the LEA. ‘ _
Complete this form and retum it with a photocopy and two copies of the appropriate attachments determined to be necessary by your LEA. All matenial shouid be
submitted on 8%" x 11“ paper. Maps and other oversize documents should be folded to that size. R

The effective date of the applica.tian is the date when all required information and the correct fee are received by thie LEA. The LEA will notity you of this eltective
date. ’ .

!t you have any questions on the completion of this form, please contact the LEA or Board staff for assistance at {916) 322-3330.

No instructions will be listed for items that are self-explanatory.
{. GENERAL DESCRIPTION OF FACILITY :

TYPE OF WASTES TO BE RECEIVED:

agricultural — wastes resulting from the production and proces.sing‘of tarm or agricultural praducts, including anima) manures, prunings, and crop residues
asbestos — anaturally accurring family of carcinogenic fibrous mineral substance. The State Department of Health Services has ciassitied friable wastes winch
contain more than one percent asbestas by weight as hazardous wastes. Friable means that the material can be crumbled with pressure and, theretare, is iikely ta
emit fibers, ’

ash — the residue from the incineration of solid wastes, including municipal waste, infectious waste, wosdwaste. sludge. and agricultusal wastes.

auto shredder — the “flutt" cansisting of upholistry, paint, plastics, and other non-metallic substances which remains after the shredding of automobiles,
discarded household major appliances, and sheetmetal. The State Depantment of Health Services has ciassified untreated shredder wastes as hazardous.
construction/demolition wastes — waste building materials, packaging and rubble resulting from construction, remodeling, repair, and deinolition
operations, and consisting mainly of inert materials. ,

dead animals — animal carcasses requiring disposal that have not been previously used for medical purposes or with known infectious diseases.
industrial ~ solid or semi-solid wastes resulting from industrial processes and manufacturing gperations, e.g.. cement kiln dust. ore process residues. gnit of
screenings removed from a waste water treatment facility, etc. -

infectious wastes — wastes which have disease transmission potential are classified as hazardous wastes by the State Department aof Health Services.
Infectious wastes include: pathological and surgical wastes, medical clinic wastes, wastes from biological laborataries, syringes, needles, blades. tuhing. hags.
bottles, drugs. patient care items such as linen or personal or food service items from contaminated areas, chemicals, personal hygiene wastes. and ammal
carcasses used for medical purposes or-with known infectious diseases. .

liquids — wastes which are not spadeable, usually containing less than 50 percent salids. These wastes include cannery and food processing wastes, landtill
leachate and gas condensate, boiler biowdown water, grease trap pumpings, oil and geothermal field wastes, septic tank pumpings. rendering plant byproducts,
some sewage siudge, etc. may be hazardous. : ; =

mixed municipal — residential and commercial refuse, garbage and/or rubbish. Residential waste is commonly thought of as household garbage; commercial
waste contains {ess putrecible waste and more paper and cardboard. . :

sewage sludge — human {notindustrial) residue, excluding grit or screenings, removed from a waste water treatment facility or septic 1ank, whether in a dry or
semidry form. . :

tires — discarded tire casings.
wood mill — shavings, sawdust, sanderdust, chips. bark, slabs, deck scrapings, edgings, woad and other flammable waste material incidental to the processing

of wood products. ‘
. FACILITY INFORMATION
PROPOSED CHANGE IN DESIGN OR OPERATION, OR NO CHANGE; EFFECTIVE DATE:

For existing permitted facilities, when the operator proposes changes in design, aperation, operator, or owner, details of the changes must be sent to the LEA. It
significant, the permit must be revised prior to implementation of the change. For an application for permit review, if there are no changes, so indicate.

AVERAGE ANNUAL LDADING (TPY):

The average amount of wastes the facility will receive on a yearly basis over the next five years, expressed in 1ons. Must be consistent with the RFl and any
California Environmental Quality Act (CEQA) requirements. Volume figures should be converted to tons and the conversion factor should be documented in the
accompanying Report of Facility information. :

PEAK DAILY LOADING (TPO): - ) .
The maximum amount of waste the facility is designed to receive, store, pracess, or dispose of per day, expressed in tons.

- FACIUTY SIZE:

The area of the facility in acres 10 be used for Teceiving, storing, processing, or disposing of wastes, including all monitoring focations and any bufter zone. This will
be referred to as the “permitted acreage” and is considered the facility boundaries. ’

Ii. OPERATOR INFORMATION

Forland disposal operations, if operator is different from land owner, attach lease or franchise agreement documenting operator’s interest in the real proberlv.



AITAC!ME_NT Iv-4

Report of Station Information
Section 17441. Report of st;tion'Inrornition.

In ‘order to obtain a solid wasta facilities permit, each operator
of a transfer/processing station, as defined 'in’ Goverament Cads,
section 66723, must file with the enforcement agency a Repori of
Station Informationm or, if the statiocn is a Small Velume Transfer
station, a Plan of Operation. 'The information contained in the
Repert or Plan shall be used by the anforcement agency to
determine whether a permit should be issued. In order to
maintain the permit, the cperator must fila amendments to the
Report or Plan whenpever necessary to xeep the informaticn
contained in it current. Such.amendments or lack thereof may
become the basis for changes in the permit or for revocation of
the permit. A Report of Station Information shall contain the

following:

(a) Plans and specifications for the station, including a site
location map, a site plan, and jdentification of adjacent
land uses and distances to nearby residences or structures.

1. a. Specifications shall consist of station engineering
design documents. Include the maximum daily load
capacity of the facility that the site could handle
as a sustained ongoing load, and the average daily
throughput expected. " '

b. Also state the average load capacity the f%qility
will receive on a yearly basis over .the next five
years, expressed in tons. '

If tonnage was'figured from records of cubic yards,
include conversion factor used. : '

2. Submit a site location map showing the exact location
of the facility and including the names of all access
roads. - The property boundaries should be shown using a
meets and bounds description.

3. Submit a detailed site plan showing surrounding land

' uses, all on site structures, and all structures within
1000 feet of the site boundary. Show distances to
those structures. .For the purpose of this report the
term "“structures" includes all buildings, easements, -
water wells, sewage disposal systems, leach lines, and.
power or telephone lines. .



{b) 2n engineering repoft.dascribing processes to be used,

(e)

:including proposed pollution contrel devices and estimated

quantities and types of solid wastaes to be processed.
Information of a proprietary nature need not be disclosed.

1.

1.

Describe processes used at the facility. Processes,
used may include activities such as loading, unloading,

compacting, shredding, salvaging, volume reduction,

recycling etc. .

Describe the wastes received by their type or nature
(residential, commercial, industrial, .demclition
wastes, infectious, pesticides, etc.). Include the.
tonnage or volume of each type of waste.

Describe any special waste received. Examples of. -
special wastes: liquids, dead animals, ash, ,
agricultural wastes, etc. (Please note that only
transfer stations specifically designed for a_

particular special waste  should consider receiving any
special waste.)

Describe climatic conditions at the station. This
includes annual rain and snowfall, length of rain and
snow seasons, and a wind rows or chart showing mean
annual wind velocity and direction.

‘A descriptive statement of the opaerations conducted at the
station. ‘

State hours of station operation.
State plans for waste handling. . .f

List and describe equipment used for handling and

~disposal of wastes.

State plans for standby equipment availability.

ADescribe sanitary facilities for employees, including

source of water supply and washing facilities.

If salvaging, volume reduction, or recycling is
permitted, list the conditions to be ‘imposed on each
type of operation. For example, list the types of
goods to be salvaged, the types of salvage vehicles or
equipment utilized, the location of the processing
area, the location of the storage of salvage area, and
the frequency of removal of salvaged goods. Also
include contingency plans for manpower and equipment
availability during emergencies. .

Include a statement as to whether noise from station
operations is .likely to create health hazards to
persons using the site and/or to nearby residents.
Indicate whether nearby residents have complained about
noise from station operations.” If noise measurements
representative of station operations have been
conducted, submit a copy of the results.



8. 1If specigliwastés are received at the station:

a. State the fypéé and relative amounts of.each type
received; ' .

b. List procedufes for handling and prbcessigg,
include the expected days of receipt, typlcgl peak -
loadings, and the extent of fluctuation during the .

year;

¢. List and describe equipment used for handling apd
processing;

d. Include the maximum storage time for each'type of
special wastes prior to disposal; - ,

e. Describe the procedures for confirming the identity
of hazardous wastes specified in the manifests;

f. Describe contingency plans for accidents or
accidental discharge of hazardous wastes,
‘including a listing of manpower and equipment
availability for emergencies. ’

9. Describe the hazardous waste screening program.

! Screening programs should consist of the following
activities: inspection of random in-coming loads:
regular visual inspection of the wastes deposited at
the facility; training of facility personnel . in
hazardous waste recognition and proper hazardous waste
handling procedures; reporting incidents of unlawful
disposal to specific agencies (the names and number
‘should be stated); and installation of signs at the
facility entry way indicating that no hazardous waste
are accepted (a list of commonly unacceptable wastes
may be identified). '

10. Include a statement that adjacent zoning -and ° ,
surrounding land use is compatible with the facility or
proposed facility. . Describe adjacent and surrounding

land uses.

11. Include‘q statement that the facility is consistent
. with the County Solid Waste Management Plan and- city or
county general plan. L '

(d) A schematic drawing of buildings and other structures
showing layout and general dimensions for unloading,
storage, compaction, processing, parking, and loading areas.

1. If public and commercial-haulers use separate tipping
areas, include the location of each area; public
recycling areas should be identified.



(o)

(£)

(g9)

(h)
(1)

2. Specify the storage area for salvaged goods, volume'
. reductien materials, extra equipment and parts, and
wastes awaiting transfer inte Vehicles.r .
' . . 2
3.  1Identify the parking areas for empty and loaded
transfer vehicles, personnel vehicles, and vehicles
used in salvaging or recycling operations.

4. Describe access provisions in detail. Discuss on-site
traffic flow, provisions for turn across traffic,
racking lanes, traffic routing and road surfacing,
methods of preventing unguthorized access, locXking.

gates, etc. '

5. Give the estimated numbers and types of vehicles using
the site. :

A descriptive statement including the means to control

litter, odors, rodents, and insects; emergency provisions
for equipment breakdown or power failure; and the maximum
length of time solid wasts vill be stored in the statlon.

1. Other items to be presented in this statement are
methods of noise control, fire suppression, and dust
control. f -

The description of transfar equipment including tyﬁe;
capacity, and pumber of units. i

An estimate of the design capacity and gurfent of
anticipated daily capacity of the station in toms.

1. State the maximum peak load capacity,.the maximum daily
: throughput that could be sustained in an ongding basis,
and the average daily throughput expected.

2. Include the calculations used in determining these
capacities. Give these figures in tons per operating
day. If tonnage was calculated from records of cubic
yards, give the conversion factor used.

A description of provision to handle unusual peakx loadings.

Anticipated amount and planned method for final disposal of
nonrecoverable or nonmarketable residues or ashes.

- Ipclude digposal methods and names and locations of
disposal sites for all wastes removed from the station.
Also include special and hazardous waste removal.



(3)

(x)

(1)

Anticipated volume of quench or process water required and
Planned method of treatment and .disposal of any wastewater.

1.9 Include wastewater derived from dust control methods,

3.

rainwateér run off, and rinsing of vehicles. Describe
the characteristics of the wastewater, and.method of

disposal. .

Identify pumps or sumps that will be used in the

.processing of wastewaters. ‘

Describe the maintenance procedures necessary for the
proper operation of the wastewater collection system.

Resume of the management organization which will operate the
station. '

4.

The resume should provide details of station ownership
and of the operator's experience with solid waste
operations. Include names and mailing addresses for
operator and all landowners.

Describe the operator}s interest in the site, i.e.,
lease, percentage of ownership, etc,.

List the ﬁames, addresses, éng telephone numbers of

'persons to be notified in case of emergency.

C

Show the assignment of tasks, supervision

‘responsibilities, and the number of personnel required.

A compilation of the coﬁditions, criteria, and requirenénts
established by the various approval agencies having

- jurisdiction over the station.

1.

-

List and include a copy of all'permits, requirements,
etc. of other agencies regarding this site, such as:

*land ‘use approvals, waste discharge requirements, air

pollution control district permits, environmental
impact determinations, and any other pertinent permits.

State or show on a map zoning of the site‘and'adjacent
properties. - : :



ATTACHMENT IV-5

Plan of Operation

Section 17423. ©Plan of Operationm.

Each operator of a small volume transfer station shall prepare
and submit to the Enforcement Agency a3 Plam of Operation for the
station summarizing procedures for handling complaints,
maintenance, health and safety, site controls, and frequency of
removal of wastes from the. station.

1. 8tation Operation

a)

b)

<)

d)

- £)

g)

h)

3)
k)

State name of Staticn . ' I
state location or address of Station

Provide a delineation of the property boundaries. This
should include the meets and bounds description of the
facility; a map showing the location of the facility
(1:2400 scale); and a detailed map showing all on-site
structures and structures within 1000 feet and
distances of those structures from the site boundary.
Include names of all access roads. The total acreage
of the facility must be specified.

' Stgﬁe hours of operation.

Describe the type and nature of wastes accepted. Also
list types of wastes not accepted.

Include the maximum daily load capacity of the facility
that the site could handle as a sustained ongoing load,
and the average daily throughput expected. Provide
these figures in tons per day or cubic yards. per day
(tons/day: preferred). “ : o

State name and location of final disposal site(s).

Provide a schematic drawing of site showing all
buildings or other structures, site access and on-site
traffic patterns, layout for parking, unloading area,
bins or waste holding area, .compaction area (1f any),
salvage area, and transfer vehicle loading area.
Indicate the site surfacing material used and any
restrictions on access. :

Describe traffic volumes and types of vehicles using
the site.

Describe salvage operations.

Provide a list of the names, addresses, and phone
numbers of the operator and of the land owners of all
or .any part of the station. Also, if the entity named
as the operator has a contract with someone else for
the day to day operation of the facility, explain that
contractual agreement and give the contractor's name,
address and telephone number.



2. Procedures for Handling complaints

rocedures for handling or

~ Describe methods and :
a) .Descri pts regarding the operatien of the

" responding to complain
transfer station.

" Maintenancs

a) Describe practices and procedures for maintaining site
security, litter control, for maintaining the site
equipment in good working order, and for maintaining
the fencing, structures, and sanitary facilities,'if
.any. ) , , ,

"

Health and safety

a) Describe all measures employed at the site to provide
for the health and. safety of site users and the.
attendant, if any. Items to be considered include, but
are not limited to, wheel stops or railings or any
means of keeping site users from falling into the pit
or bins, access, parking and sanitary facilities.

b) If there is a site attendant, describe the following:
sanitary facilities, source of drinking water supply,
shelter, and .a means of calling for help in case of an
emergency. :

site Controls ' ) - .

a) If any special wastes are received such-as battéries,
infectious wastes, dead animals, ash, sludge, etc.,
describe the procedures for handling them.

b) Describe the hazardous waste screening program. The
screening program should consist of the following
activities: inspection of random incoming loads:
reqular visual inspection of the wastes deposited at
the facility; training of facility personnel in
hazardous waste recognition and proper hazardous waste
handling procedures; reporting incidents of unlawful
disposal to specific agencies (the names and number
should be stated); and installation of signs at the
facility entry way indicating that no hazardous waste
are accepted (a list of commonly unacceptable wastes

may be identified).

c) Describe procedures for identification, storage, and
handling of hazardous wastes identified in the
screening program: give maximum storage time prior to
removal and the isolation/storage location. ' '



6.

d) -

Waste

b)

Provide a.list of and a copy of all other permits or
documents which control or limit the operation of this
facility such as land use approval (if required) for

the station.
Removal Fresgquency
State the minimum fregquency by which all the wastes .

will be removed from the site such that no given waste
will remain at the station longer than the specified

‘time. Minimum frequency is defined here as the longest -
‘period of time between one removal and the next. More

frequent removal than stated in the Plan of Opezation
may occur, however, the wastes must be removed at
least weekly or as required in the permit.

State the minimum frequency by which each type of
salvaged material, if any, will be removed.



DIVISION 31. WASTE MANACEMENT
FACILITIES ’
(Diviston 33 adided by Stats. 1939, Ch, 1247, Sec. 3y *

50000. (n) Until a countywide integrated waste
management plan has been approved by the Cali-
fornia Integrated \Waste Management Board pursu-
ant to Division 30 (commencing with Section
40000}, no person shall establish a new solid waste
facility or transformation facility or expand an exist-
ing solid waste facility or transformation facility
which will result in a significant increase in the
amount of solid waste handled at the facility without
a certification by the local enforcement agency that
one of the following has occurred: ) .

(1) The facility is identified and described in or
found to conform with a county solid waste manage-
menmt plan which was in compliance with the law
.and: regulitions existing on December 31, 1989,
ndopted pursunnt to former Title 7.3 (commencing
with Section 66700) of the Government Code as it
read on December 31, 1989. The conformance find-
ing with that plan shalf be in accordnnce with the
procedure for a finding of conformance which was
set forth in the plan prior to January 1, 1990.

"(2) The facility is identified and described in the
most recent county solid waste manngement plan
which has been approved by the county and by a
majority of the cities within the county which
contain o majority of the population of the incorpo-
rated arcn of the county, except in those counties
which have only hwo cities, in which case, the plan
has been approved by the county and by the-city
which conluins 2 majority of the papulation of the
incorporated area of the county. .

(3) Pursuant to the procedures in subdivision (b},
the facility has been approved by the county and by
a maojority of the cities within the county which
contain a majority of the population of the incorpo-
rated area of the county, except in those counties
which have only two cities, in which case, the facility
has been approved by the county and by the city
which contuins a majority of the population of the
incorporated aren of the county.

{4) The facility is a materia) recovery facility and
the site identification and description of the facility
has been submitted to the task force created pursu-
ont to Section 40950 for review and comment,
pursuant to the procedures set forth in subdivision
(c). For purposes of this paragraph, “material recov-
ery facility” meons a transfer station which is de-
signed to, and, as a condition of {ts penmit, shall,
recover for rcuse or recycling at least 15 percent of
the total volume of material received by the facility.

{b) (1) The review and approval of a solid waste

facility or transformation fucility which has not been
tdentifiedd or deseribed in a county solid waste
management plan shall be initinted by subenittal by
.the person or agency proposing the facility of a site
identification and description to the county board of
supervisors. '

(2) The county shall submit the site identification

_and description 1o ench city within the county

within 20 days from the date thut the silc identifi-
cation and description is submitted to the county
board of supervisors. The county and each city shall
approve or disapprove by resolulion the site identi-
fication and description within 90 days after the site
tdentification and description is initinlly submitted
to the county or city. Each city shall notify the
county board of supervisors of its decision within
that 90-day period. If the county or a city fails to
approve or disapprove the site identilication: and
description within 90 days, the city or county shall
be deemed to have approved the site identification
and description as submitted. .

(3). If.a city or county disapproves the site iden-
tification -ond description, the city ar county shall
mail notice of its decision by first-class mail to the
person or agency requesting the approval within 10
days of the disnpproval by the city or county, stating
its reasons for the disapproval.

(4) No county or city shall disapprove a proposed
site identification and description for a new solid
waste facility or transformation facility or an ex-
panded solid waste facility or transformation facility
which will result in a significant increase in the
amount of solid waste handled at the facility unless
it determines, based upon substantial evidence in
the record, that there will be one.or more significant
andverse impacts within its boundaries from the
proposed. project.

{5) Within 45 days of a decision by a city or
county to disaspprove o site identification and de-
scription, or a decision by the board not to concur in
the issuance of n permit pursuant to Section 44009,
any person may file with the superior court a writ of
mandate for review of the decision. The evidence
before the court shall consist of the record before
the city or county which disapproved the site iden-
tification and. description ot the record before the
board in its determination not to concur in issnance

- of the permit. Section 1094.5 of the Code of Civil

Procedure shall govern the proccedings conducted
pursuant to this subdivision.

{c) To initinte the review and comment by the
task force required by paragraph (4) of subdivision

(a) and subdivision "(d), the person or ageucy~.

proposing the facility shall submit the site identifi-
cation and description of the facility to the tusk
force. Within 90 days ofter the site identification and
description is submitted to the task force, the task
force shall meet and ‘comment on ‘the facility in
writing. Those comments shall include, but are not
limited to, the relationship between the proposed
new or expanded malerial recovery facility und the
réquirements of Scclion 41780. The task force shull
teansmit those comments to the applicant, 10 the
county, and to all of the cities in the connty.

(d) On or before February 1, 1991; each county,
by vote of the board of supervisors and the majority
of the cities in the county containing a majority of
the population of the incorporsted uren of the
county, except in those counties which have only
two cities, in which case the vole is subject to
approval of the cily which contains a majority of the
population-of the incorporated uren of the county,
shall adopt two resolulions after hokling a public
hearing. One resolution shall address solid waste
transfer facilities which are designed to, and, as a
condition of their permits, shall, recover for reuse or
recycling less than 15 percent of the totul volume of
material received by the facility and which serve

‘more than one jurisdiction, [The secand resolution

shall address solid waste Aransfer facilities which are
designed to, and; as o condition of their permits,
shall, recover for reuse or recycling less than 15
percent of the otal volume of malterial seceived by
the facility and which serve only one jurisdiction,
These resolutions shall specify whiether the facilities
shall Be subject to the review and approval procéss
described in subdivision (1) or The review and
comment-process duescribed in snbdivision (¢). If the
resolutions. required by this subdivision are not
adopled on or before February 1, 1991, those facili-
ties shall be subject ta the review process described
in subdivision (c). ' ’

For purposes of this subdivision, a fucility serves
only one jurisdiction il it serves only one cily, only
the nnincorporated area of one county, or only nne

ity and county.

{Repeated and added by Statg, 1990, Ch. 1617, Sec. 4.
Effective Scptembior 30, 1990)

50000.5. (a) Untit a conntywide integroted
wiste management plan has-been approved by the
California Integrated’ Waste Management Board
puesnant to Division 30 (commencing with Section
40000}, no_person, shall establish or expand a solid
waste fucility or transforination facility vinless the
cily or county in-which the site is located makes a
finding that the establishinent or expunsion of the
facility is consistent with the applicable general plan
of the city or county. This-finding shall net he made
unless the city or county has adopted a general plan
which complies with the provisians of Article 5
{comimencing with Section 65300) of Chapter 3 of
Division 1 of ‘Title 7 of the. Government Code.

(b} Inaddition to the requiremeits in subudivision
{a), any necw or expanded solid waste disposal
facility or transformation fucility shall he deemed 10
be consistent with the general plan only if both of
the following requircments are met:

(1) The-facility is located in o Yand use urea

designated or anthorized for solid waste facilities in’

the applicable city or county general plan.

(2) The Jand uses which are authorized adjacent
to, or ncar, the facility ure compatible with the
estahlishinent, or expansion of, the solid ‘wasie dis-
posal facility or transformation Tacility,

(Added by Suats, 1990, Ch. 1617, Sec. $. Effective September
0, 1My .
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Appendix A

Articles on the Role of MRFs
Papefs

Brown, Michael and Deibler, Peter "Public-Sector Institutional Options for Regional
Materials Recovery Facility Development and Operation”, September 11, 1991.

"Roles and Responsibilities of the Public and Private Sector in Materials
Recovery Facility Procurement, Ownership, and Operation”, September 11, 1991.

Puryear, David R. "Achieving Maximum Recovery Through Centralized Processing",'
September 11, 1991.

. Ruffer, Deanna L. and Schaefer, Susan J. “Local Government Recycling Program Design:
Integration of Existing Recyclers”, June 15, 1990.

Articles

Apotheker, Steve "Mixed Waste Processing: Head-to—Head With Curbside Recycling
Collection," Resource Recycling (September 1991) p. 32. '

Laster, Tyrone and Roy, Natalie "Mandatory Recycling Works", Public Works (April
1991) p.71

O’Toole, Kevin “How to Build a Materials Recovery Facility That Works " Resource
Recycling (May 1991) p. 40.

" Parker, Lorie "Seattle’s Road to Recovéry," BioCycle (June 1989) p.28.



'PUBLIC-SECTOR INSTITUTIONAL OPTIONS FOR
REGIONAL MATERIALS RECOVERY FACILITY
' DEVELOPMENT AND OPERATION

. -Prepared by:

Michae! Brown, Principal
Peter Deibler; Senior Associate
Brown, Vence and Associates

San Francisco, California

Individual jurisdicsons that wish to participate in a materials recovery or composting facility
may choose from four institutional options for facility development and operatian:

* Individoal Jurisdictions. Individual jurisdictions may choose to sponsor, build,
and/or operate one or more facilities that serve only that jurisdiction.

Lead Agency. Two or more member ‘a.,encies may share in theu dsvelopment and
“operation of a famlny or facﬂmm with one jurisdiction playing the principal role as
lead agency.

Joint Powers Authority. A joint powers autharity could overses the development
and Operanon of facilities. '

Special District. Two ar mare member agencies potentially could sesk creation of
a special district with responsibility for facility development and opcraﬁon. ,

Each of the above institutional arrangements prowda an umbrella under which thereisa range

of options for public and private sestors roles in procuring, building and opaaunv faclities.
In general that range of options includes:

¢ Most or all major rsponsmﬂmes allocated to the private sector veador (ror-proﬁ: or
nonprofit).

) 1 Draft
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* Most or all major responsibificies are allocated to a public eatity.
. . , o,

* Sharing of responsibilities within the’ framework of a public-private parnership.

The remainder of this seczion focuses on the public institutional options identified above.

Local and Subfegional ‘Approaches

There ars advantages and disadvantages to either single-jurisdictional or multijurisdictional
facility development and :opcraﬁon. The principal advantage for individual member-agencies in
developing their own facilities rests with centralized control: one executive body and the staff
of one agency direct all aspects of facility development and operation. The principal
disadvantage is r.hat this approach results in the proliferation of small, often inefficient facilities.
The advantages of joint planning and development of facilities include economies of scale, lower
cost facility financing, shared planning responsibilidies, shared technical expertse, increased
diversion potential, and risk sharing. The purpose of this section is to describe the subregional
' instirutionat options available to member agencies that wish to participate jointly in facility .
development and operation. Thus the remainder of the discussion centers on the last thres
options outlined above. )

Economies of Scale. On the basis of cost alone, there teads to be an optimum raiigc for facility -
size. Exuibit 1 illustrates the relationship of facility size to cost, and how; in very general
terms, this relatonship applies in Riverside County, In dns context, cost includes two key .
components: the cost of hauling, and the combined per ton cost of building and operating a
facility. At the left end of the graph, exwremely large facilities (such as one facllity serving the
eatire county) tend to be relatively more expensive because the transportation cost of longer
hauls outweighs the decreased per-ton cost of  larger facility. Tn the ‘middle portion of the

2 ( Dratt
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Exhibit 1

f General Relationship of Facility Size to Cost
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graph, there is an optimal facility size range that combines shorter, lower cost haulirg with me'
economies of sca..e that accompany the constructon and operation of re.auvely large facili

‘The reiationship of facility cost and haul distance then reverses itself on the far right end of the
graph. With 2 larger number of facilites, havling expenses become very low, but this cost

decrease is more than ourweighed by the higher per-ton costs of buxldmg and operating relarively
small facilides. ’

Lower Cost Financing, Major public works facilities often are financed through the issudnce
of bonds. Facility bonds that are strucured on a multijurisdictional basis minimizs the costs of
any single jurisdiction, and may be percaived by financial markets to be of lower risk. Thus

"system ‘bonds may carry a lower rate of inte<est then mdmdual prOJcct bonds rsulnng ina
lowa' cost of debt service.

Shared Planning Responsibilities. The significant facility planning and procursment
Tesponsidiiities can be shared among the s&aff of several member agencies.

Shared Technical Fxpemse Materials recovery and composting operations are sophisticated
facllities that require sidlled technical oversight. The pool of experienced personnel is limited,
and the more desirable candidates are likely to grav:tate towa:ds large. subregxonal or
multijurisdictional systems.

C ihcréaséd ﬁi\iersi'éix Potennal. Oni: mﬁit of ecéno&xies“c.)f scale thh la.x'-ver f;é'lizies is thé

zbility to more easily divert materials with low economic value, and to develop mnovanve ’
solutions, with a resulting increase in total diversion. Larger total revenues allow for the
recovery of materials, such as mixed pager, which generally have a relatively low value. With
larger revenues it also becomes possible to develop diversion options such as the co-composting
of green wastes with other organics such as food and mixed paper.

4 : Drat
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Sharing of Risk. A system comprised of multiple shared facilities results in shared risk should
revenues decrease because of depressed markets or be....use specific technical aspec:s of the
' c:pe'anon do not work as anticipated.

Subregional Institutional Options

Exhibit 2 summarizes the powers and the key aspests of the formation of lead agencies, joint
powers authorities, and special districts. Exhibit 3 summarizes the major advantages and
disadvantages of each organizational arrangement.

Léad Agency. Lead agencies are creatsd when an individual jufisdiction (or a cdunty) acéepts
~ the responsibility to plan and developa facility for use by itself and by surrounding juriSdictions.
The lead agency contracts with the other jurisdictions through cost-sharing agresments or
memoranda of understandmc The paricipating jurisdictions generally share in the va.nous costs
of facility develcpment and operation in proporton 1o their use of the facility. The l=ad agency
generally sites the faciliry within its ewn borders and takes responsibility for procuring financing
for the project aﬁd for managing the facility procurement process. The lead agency ;naycithef
operate the facility itself, or contrac: with a; private provider for the services. ‘With-a lead
agency armnée.ment siting ‘decisions remain at the local level, but financing options are
somewhat narrower. Guarantesing a flow of materials to the fac:hty remains the responsxbihty

cf &ch parnclpaun Junsdxcuon. |

. The lead agency approach can be ideal for developing specific projects, provided the lead ageacy
has the techhiéal and financial resources to lead the system development. Mesting the AB 939
goals will require a comprehensive and coordinated long-term effort. The lead agency appreach
works best if the lead agency enjoys the trust and cooperation of the other panicipaﬁng agencies.

Joint Powers Authority. Joint powers authorities JPAs) are created by the governing bedies
of the member agencies. The cites, counties, or districts sign a joint powers agreement which
delegates certain powers to the JPA. JPAs may be given authority to site and develop facilities

) 5 . Draft ’
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Exhibit 2

Institmtional Options for Subregional Facility Development

. . %

/
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: ‘Method of , Zowers
Legal Entity Crezaton Flow Control Land Use Funding
Lead Agency Memorandum of | Within lead Within lead Within lead
(member agency) understanding agency and agency and ageacy and
: between lead and | through contracis | through conmacts through
other agencies with other with other ' comtracss with
. ageacies agencies other agencies’
Joint Powers Joint powers Through pledges | Through Surcharge on
Authority agreement by each member | agreement with | facilities
between member | agency affected agencies | bond issues
ageacies | | TR s | Dond e
Legislative Through pledges | Rights to Tax assessment
enactment 2nd/or | by each member | eminent domain | surcharge on
voter approval agency : facilities

& bond issues
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Advantages and Disadvantages of Subregxonal Institutional Opuons

Exb.xbxt 3

B

¢
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 Expedited decision makmg

Legal Entity Pros R Cons L
Lead Agency | » Implementing individual projecss | ¢ Subordinared role for non-lead agencies

(member | e Expedited decision making b

agency) e Implementing regional systems ) .
Joint Powers | o Régiona! oudcok e More difficult to make decisions and

Authority ¢ Consensus oriented resolve conflicts

¢ Cost sharing " Strong vero power of member agencxes
Special. ¢ Regional outlook ¢ Loss of "home rule”
Districe ¢ Comprehensive powers .

. . . ‘Costsharmg g .

Reguires legislative action
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N

for the benefit of the member agencies. The JPA may hold property in its own right, enter into -
conm.c:s, hire emplovess, constmcr, and maintain facilites, issue bonds, and incur debrs,
liabiiiries, and obligations. A JPA has powers similar to a Jead agency in regard to flow contral.
and land use decisions. The financing options are somewhat greater for a JPA because its bonds
ars likaly to be perceived as lower risk, and thus Jess expensive, than those issued by a lead
agency. In additon, a JPA can levy facility surcharges to defmy costs.

Becauss JPAs are composed of individual member agencies, they are by their na;ure
‘cbnscnsus-buildino organizations. Each member agency has strong veto rights within its own
jurisdiction. JPAs may. have the nght to expropriate lands from pnvate individuals for pubhc '
‘use, but not ‘without the approval of ‘the jurisdiction in wluch the land is located. Each
participating agency needs to have control of the flow of materials targeted for diversion, and
use that control to direct the matarials to the designated facilities.

Special District. Special districts tend to have planning and coordination powers, as well as

facility development and operation responsibilities, within 2 specific area of expertise. Special
" districts are created when a county board of supervisors determines that a portion of the county
needs a particular fﬁcﬂiry or service. The proposzl to create the district must be approved by
the voters within the téx‘ritory of the district. The district may include unincorporated areas of
a county, as well as incorporated cities, provided that the °ovemmg body of m‘x cxty provides
consent by a two—t.mrds vote

S.aniration, water, air quality, and transportation are examples of the kinds of special districts
that have been created to implement certain regional plans. The powers of special districts are
often broad, and the veto rights of participating jurisdictions are correspondingly narrow.
Special districts may hire employess, issue bonds, enter into contracts, acquire land, levy taxes
on the taxable property within the district sufficient to defray.the costs of its operations, and
draft districtwide ordinances. In partcular, special districts are distinguished from JPAs by the
right of eminent déma.'m, the power to levy property taxes, and legislative ‘authority.

8 ' Draft
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State law cur'ent.ly provi'ch for the formation of special districts for waste disposal or
processing, which could include proc;.ssma of mixed wastes into their component pazts for
. recycling. However, the pro*nsmns of curre'xt law may not allow a distict solely for developing
a facility for source-separated recyclable matesials. Thus, with relation to the facilities
envisioned in this study, a special district could not operate 2 composting faciliry that acsspls
green wastes collected at the curbside, or operate a materials recovery facility that includes a
processing line for curbside recyclables. In addition, at present a special district can not be
made legally responsible for mesting, or fé.iling to meet, the AB 939 diversion goals of its
memoer jurisdictions. | |

Special districts: share- the advantages of JPAs with regard to regional planning. F\.nhé:'nbre B
they have the &paczty for decisive action in facility dcve.lopment although at the cost of loal'

sovereignty.

In general, the coSt of facility financing and the range of financing options is more a fanction
- of the size of the facility than of the form of multijurisdictional arrangement.

9 ' Dratt
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ROLES AND RFSPONSIBII.II‘ES OF THE PUBLIC AND PRIVATE SECTOR IN
MATERIALS RECOVERY FACILITY PROCUREMENT, OWNERSHIP, AND |
OPERATION

Prepared by:

Michae! Brown, Prigcipal
Peter Daibler, Senicr Associate
Brown, Vence and Associstes

Sap Francisco, California

Developing new materials recovery or composting facilities is a coh'iplex process.! Exhibit 4
is a generalized time line for accomplishing the steps necessary to develop operational facilities.
The process is likely to take at least thres to four years; however, it can be relatively smooth
and short if two issues are addressed at the onset:

¢ Identification of the responsibiliﬁes of the public and private sectors in constructing
and operating the facility; -

o Identification of key-design parameters for thc facility (matmals to be procased
expected levels of dlvemon, etc.).

A jurisdiction can best exert control over the process, and will have the strongest. probability of
. obtaining the desired result, if the procurement process is designed to mest these objectives.

This section discusses the a;sigﬁmem of public- and private-sector roles for each of the activites
necessary to develop materials recovery and composting facilities, from procurement of an
unbuilt facility at an unidentified location to full operation. In practice, a site may already be
identified, or there may be an existing facility that can be modified or enlarged to accommodate

! Unlm otherwise noted in the taxt, this section is applxcable to materials Tecovery, compomng or combined marerials
recovery and composting facilities.

10 Druft
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., Exhibit 4:i
Gencralizgd Time Linc for I)eveloplng Operating Facilitics*

A lﬁlé{\\!t{?w»\a!g‘é:{“:‘ R
§ 6 months- 1 ya;rr . . j , ' : 15 years >
Decision to ' o . ' ‘ ~ Operational
Proceed - ‘ o . Facllity
' _ Total: 3-3.5 years
’ ’

* Time line assumes procurement of a nc;w.l‘acilily‘a! asite not previously identified. These are estimates of the average
duration of eacl stage. Depending on the specific circumstances, the total time frame could be decreased to 2.5 years,

or could be considerably longer.
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materials recovery or composting activities. In thar case, obviously, not all of the steps are
necessary, - ;
!

The remmnder of this section focuses on the institutional quesuon of which party should penorm
what function. The issues that must be addressed in developing and operating a fz.c.hry are
closely interwoven with the roles of the public and private sectars. In practice, developing and
operating a facility usually requires a public-private parmership, with specific respansibilities
assigned to each party. Exhibit 5 details eleven major areas of responsibility, and is, in effect,
a checklist for allocating those responsibilities. The following paragraphs discuss each area of
responsibility, demiling the pros and cons of public and private roles for each.

Siting

Facility siting responsibilities can be assigned to either party. Advantages in assigning siting to
the public sector include the power of emineat domain, the ability to develop and conduct a
'siting process that may more fully address public concerns, and the ability to direct these
activities to preferred sites. Private vendors may not take the time and care nec_eséary’ to ensure
that the chosen site will be politically acceptable. Another option for the two partdies is for site
.selection to be made part of the procurement process. Thus, each proposer would identify a site
as part of its proposal. If a strong proposer chooses a poor site, the. procurement can be
structured to select a vendor thhout necessarily reqmnng use of the vendor’s sne

Permitting

Facility permitting responsibilities can be assigned to either party. Conducting permitting

activities as a public function maximizes control, particularly if a facility must be developed

quickly, Permitting can also require substantial staff time. Regardless of who conducts

permitting activities, the public agency should be an equal partner in scoping the permit process
and reviewing permit documents prior to public release.

12 Draft
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7 Exhibit 5 .
Responsibilities for Facility Development and Operation

I

' o | Task | Local or Régional Agency Vendor - |

Siting

Permitting

Environmental compliance (CEQA)
Rate setting

Financing
Ownership
Construction

I Operation
|

| Transportation -

Mazerials marketing

Disposal . . N -
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Environmental Compliance (CEQA)

As with permitting, environmental compliance responsibilities can be assigned to either party.
As above, if these responsibilities are allocated to the vendor (particularly if a facility must be
developed relatively quickly), the public agency should be actively involved in scoping the
© process, and in reviewing draft materials, ' |

Rate Setting
Rate setting should be retained as a public function for the following reasons:

®  The traditional justification for public control of the design of the rate structure
and of rate setting is to ensure that rates are sufficient to keep the operator in
business with a reasonable but not excessive return on the vendor’s investment.

. .As with electricity and water supply, the rate structure is an impdxﬁx’n tool for
encouraging public behavior that can help maximize diversion levels.  Under
AB 939, responsibility for meeting the 25 percent and SO percent diversion goals
lies with individual jurisdictions, not the facility operator, For both the
residential and the commercial/industrial Sectors, the rate structure can be used -
to encourage reduction and to meet the diversion goals. »

Financing

Financing and ownership issues are best considered together. If the public entity will be the
ultimate owner (ses ownership), then financing and debt service should also be public functions.
Local public bond issuance is the option most likely to provide adequate and relatively low-cost
financing for facility construction. In the past, vendors have often used state bonds issued
through the Californiz Pollution Control Financing Authority (CPCFA) to finance facilities,
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' However, because of the ceiling on state bond issuance, CPCFA financing over the next several
'years may be limited. . ¢ ' »

Ownership

‘There are a variety of options for facility ownership. Ifa public entity finances, and incurs debt

service for a facility then it should also own that faahty In addition, public ownership
maximizes control with regard to key aspects of facility operation. Thus facility modifications -
~ necessary to accommodate changes in the waste stream or market conditions, or to incorporate
new or improved technology can be easily made by the public owner. Local government
conwrol, through ownership or through other less direct means is 1mportant given the
rcsponsibxhty for meeting the AB 939 diversion objectives.

Construction

- The successful vendor is the most appropnam party to construct the facility. The vendor has
proposed the technology and should be given the x&sponsxbﬂny to construct and 1o demonstrate
that the faczhty operates propexly If the facility is to be owned by the pubhc agency, it should
‘ be purchased only after full testing demonstrates that the facility is functioning successfully. The
construction schedule should be governed by a contract between the vendor and the public
agency.

Operation

Operauon of the facx’hty may be the responsibility of the public or the private sector. Public
operation may be appropriate for jurisdictions in which major public works or utility activities
are commonly conducted by the pubhc agencies. Or, the vendor may be the more appropna:e
operator betnuse the vendor proposed’ the technology used in the. facility. anate-sccwr
operation, howevc.r, should be pradicated on the vendor's successful operation of a smnlar
facility, with "proven tcchnology"‘ a key criterion in the vendor selection process. The operating
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contract with the vendor should include significant p;rfofmance guarantess and incentives based
on reaching specified materials recovery rates. '

Transportation
As with facility operation, unless the public agenCy hasa history of waste tmnspori, this activity
is typically allocated to the private sector. Vendors may consider having the right to transport

all materials to be a necessary trade-off for not owning the facility.

Materials Marketing

Materials marketing is an exacting activity, characterized by volatile markets and complex

.~ brokering networks. In addition, successful marketing of the materials is, in part, a function of

the operation of the vendor’s technology, and its ability. 1o mest design specifications. For these
reasons, day-to-day marketing activities aré usually best performed by the private sector. If the
facility is to be privately operated, the operations contract should include incentives both for the
operator to maximize materials revenues and to ensure that materials with low ;ra;ue are
marketed. However, the public agency should participate in development, and pe;tiodic' review
of the marketing strategy, and should have review and approval authority over longer term sales
contracts. In addition, the public sécto_r may take responsi‘bility for developing local opdons for
materials reuse. ' .'

Disposal

Disposal activities will generally be conducted with the same allocation of public- and private-
sector responsibilities as existed locally prior to development of new recovery' facilities. The
local government should control the ultimate disposal facility to ensure the lowest cost and to
. eliminate the risks resulting from use of an improperly operated site.
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ACHIEVING MAXIMUM RECOVERY

THROUGH CENTRALIZED PROCESSING

by David R. Puryear
‘Western Regional Manager
National Recovery Technologies, Inc.’

Sept_cmber‘ il, 1991

One of the pressing problems facing local and state 'govethent's today is that of finding '
e;onomical and 'envirbnmentally acceptable methods of handling and disposing of municipal solid .
waste. The subject has become a paséionatcly debated topic, with proposeﬁ solutions ranging from
the utopian "zero waste” to Draconian measures being levied 'up.on those who generate more than
their share. In between these. extrcme; are a number of programs that have been designed and
enacted to accomplish the goal of waste reduction and rcéycling. The tdpic of this paper is the
Centralized Recovery Facility. ﬁc 'philosophy of centralized processing of mixed municipal solid
waste is that no single meth&d of recovery which targets only a specific portion of thé waste stream
is capable in itself of achieving both a significant reduction in landfill ﬁsage and a maximum rate of

recycling and material recovery. Source reduction, source separation, comrposting,‘ landfilling, and

thermal energy recapture are all viable components to a sensible and effective waste reduction
scheme, but are not solutions in and of themselves. The position of this paper is that centralized
processing, wh;'ch is the processing of all portions of the waste stream in one facility, is the complete
stand-ajone solﬁtion, and has the added benefit of being able to cooperatively utilize the best of all

+ other programs.



The‘ purpose of this paper 1s twofold: It intends to dcmonétratc both -that centralized
processing is a necessary comléaoncnt in achieving maximum recycling in the most efficient manner
pqssible, and that recycling can, in fact, support itself economically, and does not need to add a
* financial burdex; to a community. This paper will discuss the how’s and why’s of these premises, and

the methods needed to accomplish "maximum recycling through centralized processing”.
THE EVOLUTION OF RECYCLING

. Before discussixig the current state‘of recycling technology; it is important to understand hovy
recycling has evolved over the years. Historically, the recycling incentive has, at various stages, been
driven by both economics and environmental considerations. Soﬁd waste disposal, from its primitive .
origins, naturally included recycling or reusing everything possible, primarily from an economic
viewpoint. Here, the fundamental building blocks of recycling were formed. Very little was wasted
(source reduction), salvageable items; were tumned in for scrap or redeemed for money (source
separation), refuse was gleaned for scrap valge by haule;s (materials recovery), food scraps were
composted and returned to the soil (composting), and wood waste was bumcd for fuel. As the
economy flourished after World War II, however, we evolved into a "throw-away" soéiety, and the
"town dump" became the final resting place for virtually cvérytﬂmg that went into the trash can. The -
progression §f ideas in inanaging solid waste has recently begun to move at an ever-increasing paée
back toward its origins, away from the "dig and dump” philosophy toward one in which resources ‘are
conserved. In addition, the environmental movemex;t has added force to the drive toward

conservation and reuse of resources.



The advent of the modemn landfill was the first step "up from the dumﬁ", S0 to speak, .in that
environmental factors were, for the first time, taken into consideration. Liners, leachate collection
systems, methane collection and migration barriers, and odor control became requirfed as sensitivity
to air and ground water pollution increased. . Thege new copsiderations, however, as méjor
contributors to accelerating costs, moved landfilling from a “cheap” method of disposal to one where

expense is a major concem.

In the early 1970’s, the apparent solution to the dispdsal oE municipal refuse promised to be
mass-burning. The idea was to burn the entire waste stream to generate steam or electricity (or
both), on the theory that anything that did not burn woﬁld go to the landfill as ash or non-
combustible residue. 'I'hxs was a well-intentioned step, as it made good use of the combustible
fraction as an energy source. A number of problems emerged; how&cr. One was the pollution
resulting from burning certain ele;nents of the waste stream, including halogenated products,
batteries, certain synthetics, and household hazardous wastes. Another problem was high
maintenance costs caused by slagging from molten glass and metals, as well as _corrosion:to boiler
tubes resulting from the buming. of materials that release corrosive and toxic gasses. A third
prbblem was that the non-bumabie items were rarely recovered, and many combustible materials

were suitable for uses other than as a source of energy.

Concurrently, the movement toward greater environmental awareness gained momentum in
opposing the waste of processed resources such as metals, glass, paper, and plastiés. The
consumptive nature of the American economy became a pbint of shame for many, and prograrﬁs
designed to recover and reuse these assets gained‘pubvlic support at an increasing rate. The public

showed a surprising willingness to participate and make a contribution toward this worthy goal. This



spawned the birth of source-separated curbside recycling programs, which were -designed to allow
_the homeowner to be directly responsible for the recovery of imatcn'als through municipal,
community, and private collection systems. Aluminum, steel, glass, newspapers, and occasionally
some plastics were sorted in the home, placed by the homeowner in separate bins on the sidewalk,
and then cc;llccted iz; multiple- or highly- specialized trucks. Many curbside programs are currently
in effect. Despite their political support, however, they suffer from their marginal performance in
actually achieving the desired resuits of significant diversion of the waste stream from the landfill -

or substantial recovery of recyclables. The biggest obstacles to effective curbside recovery have been:

e  The inability of curbside to appreciably reduce the volume of waste going to the landfill 4
7% reduction being the average) due to limitations on what items they can recover, the
limited ability to incorporate multi-family residences such as condos and apartments into the

programs, and lack of real participation from the majority of homeowners.

e ° Prohibitively high costs, due primarily to inefficiency of coliection and processing, the need
for muitiple and/or specialized trucks, muititudes of collection bins, increased labor, and the
unpredictable reliance on revenues generated from the sale of recyclables, which are used

to offset the costs of the program.

Consequently, there has been a growing realization that source-separated curbside programs
cannot alone solve the problems of municipal solid waste disposa.l. The next evolutionary step was
the collection of co-mingled recyclables, which involved the use of a single container for the mixed

recyclables and another for rubbish. This required building processing facilities which used manual



labor to rerﬁovc recyclables from the bags and sort them into individual component streams. Co-

mingled recyclable processing represented marked improvement, by:

e  Reduction of the numiber of collection containers the homeowner was required to keep in

the home from as many as five down to two.
¢ . Elimination of the need for highly specialized, expensive, and inefficient multi-bin collection
“vehicles and the associated manual labor by allowing th_é' use of conventional collection

trucks.

e  Establishment of a centralized location, the processing facility, as the control point for the

processing -of the recyclables.
However, some problems still plagued the programs.

e  Aminimum oftwo passes through the neighborhood were still necessary, one for. recyc;lables

and one for rubbish. This created twice the truck traffic and pollution as a onc-bass system.
e  Its success was still directly linked to the participation of the homeowner.

e It wasstill difficult to administer in areas other than conventional single-family residences,

especially apartments, high-rises, condominiums, and inner-city collections.



e The massive problems of commercial, industrial, and other contributors to the municipal

waste stream were not addressed.

In order to deal with these drawbacks, the so-called "blue bag" system was developed. This
approach allowed the residents to place recyclables in a separate bag inside of the rubbish container.
This accomplished one-truck pickup, and greatly improved the oollectioﬁ efficiency. However, the
problem of complete dependency on the homeowner for the actual success of the program was still
the weak link. In. addition, glass bottles placed together in bags without the cushioning effect‘. of -
refuse has often resulted in increased breakage and consequent loss of the recoverable glass, as well

as contamination of paper items.
THE CENTRALIZED RECOVERY FACILITY

The limitations of curbside collection, co-mingled recyclable collection, and "blue bags", with
their low recovery rates and minimal impact on slowing depletion of landfill space, have ‘made a
strong justification for taking the next logical step, the Centralized Recovery Féciﬁty, know; asa
"CRF. This approach represents a utilization of the most -effective and efficient technofogy
available today for the sorting and recovery of mum'cipﬂ solid waste. Thc‘;;hilosophy behind the

centralized recovery facility is to include all necessary means of recovery in one complex so that no

further processing is necessary after the waste leaves the facility, and maximum recovery is

accomplished. Put simply, this means that as the waste stream enters the facility in any state up to -
and including unsorted, it will be subjected to a thorough and complete search for recoverable
materials prior to being disposed of. Any number of options can be included on the front end, but

it is imperative that all waste be subjected to a thorough processing. A combination of automated
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and manual processing systems can beAused to extract the recyclables from all waste delivered to the
facility, including curbside collected materials, material dropped off at the facility by homeowners,
collections by municipalities, commercial accounts, industrial building and demolition scrap,

manufacturing scrap, and, most importantly, from unsorted municipal solid waste.

Examples of centralized recovery facilities are increasing as the concept gains widespread
acceptance. Success stories are irnpiessch. One such operation, the X-L Disposal facility -in
Crestwood, Lllinois; is currently recovering over 40% of thc,municiﬁal solid waste stream, capturing
such items as aluminum, ferrous metal, newsprint, cardboard, glass, wood, plastics, and organic -
waste. In the absence of a viable market for waste paper in the Chicago area, another 30-45% of
the combustible portion of the remainiﬁg fraction is being earmarked for the manufact;xre of
processea fuel pellets. All of this reduction is occurring in a state which has a total ba.nﬂ on the
collection c;f yard waste! In California, yard waste constitutes as much as 23% of the MSW stream,
- underscoring the need for Va process than can cxtrai:’t_ this segment for composting.! Other
centralized recovery facilities are currently in operation in California, New York, Florida, Ohio, and
many other states, as well as in Europe and Asia, with an impressive and growing number :under
construction. Although economy of scale applies to the -efficiency of operations and capital
investment, any waste stream can benefit from a centralized operation. The centralized recovery

facility is an applied concept, not an inflexible, pre-packaged system.

In addition to being able to recover a far greater diversity of items for reuse and recycling,
the centralized facility gives the added benefit of allowing greater marketing efficiency in finding new
homes and uses for materials extracted from the waste stream. Through economy of scale, the sheer

volume of material being placed in markets allows the operator of the facility to flex a considerable



amount of muscie in the recyclablés xharketpléce. The facility bc;,comes, in effect, a brokerage house
for recovered materials through market development efforts. Another intriguing possibility for larger
o;)erations is that of guaranteed secondary processing operations for certain recovered materials.
For example, with a base load of ZOQOItons MSW per day, it may become feasible to set up
aluminum smelting and paper pulping operations adjacent to the facility. This will serve to increase
the overall economic incentives to such an operation by providing a guaianteed supply of re.cové,red'
materials to local industry while eliminating tmﬁsponation (from the recovery faahty to fhc

intermediate processor) as a major expense.

-In detcrmining why a centralized facility is able to recover greater amounts of material, one
must also consider the question: . -"Exa:::tly what elements of the waste stream are recyciable?” The
items most often thought of as recyclable are metal food and beverage cans, plastic bottles, glass
bottlés, and newspapers. Yet these items comprise only about 10-20% of the total combined waste
stream.? There is, however, more metal in the waste stream, both ferrous and aluminum, than just
cans. Aluminum foil products such as TV dinner trays, pie pans, and food wrap, as well as metal
can lids, wire coat hangers, iaroken tools, and a wide assortment of large and srﬁall m_etallic:items
constitute a portion of the waste stream that is all too often overlooked. Cardboard 1s a recyclable

-item not easily recovered by homeowm;.rs due to its extreme imlkiness, but is readily recovered at
a centralized facility. Yard waste and tre¢ trimmings are the single largest component in many waste
streams, especially Caﬁfonﬁa’s, and an;, best processed in a centralized facility. Waste paper (junk
mail, packaging, etc..) would require enormous effort by homeowners, collection crews, and
brocessing centers to collect separately. In the very few progmrﬂs where waste paper is collected
at the curb, it is not unusual to expend from three to ten times the amount of money on collection

than is gained from the sale of the product.” A centralized facility can install existing technology to



recover waste paper at a fraction of this cost and bale it for resale, or process it into a clean, stable,

fuel product manufactured to exacting customer standards.

These aré just some examples of the many items that can be easily and efficiently processed
in a centralized recovery facility that are not economically feasible in other programs. Add to these
concrete, asphalt, wood, tires, textiles, white goods, batteries and several others, and it becomes

apparent that there is much in the waste stream that cannot be dropped off at the local convenience

zone or placed on the curb.

Centralization also allows the recyclable marketer to be flexible in determining the best uses
for his product. ‘One area which has pl"OVCd rewarding is the development of an environmentally
clean boi]‘er fuel manufactured to strict user speciﬁcatioﬁs from materjals extracted from the waste
stream. (Note "extracted from the waste stream”, which is far different than the concept of mass
burning). Junk mail, packaging rnatcri"als, tires, tree trimmings, wood demolition debris, and
industrial pallets are all items which originate from either wood or oil and have either a marginal
or zero resale value as a. recyclable. Yet, when properly processed by automated cquipment: ~thcy
make a rémarkably clean, environmentally stable boiler fuel and may have a value as a fuel product
in excess of $30/ton. Compare a positive value of $30/ton to a negative vz;lue of $20/ton cost to
landfill and you have a differential of $50/ton for a segment of the waste stream that can be as large
a;c» 40% of the total mass, On a 400 ton per day waste stream using these conservative figures, this
results in.a monetary savings of $8000/day. It alsb uses a 25-year renewable resource, wood, to take

the place of our non-renewable resources, oil and coal, to generate power.



An often heard statement is that the public must accept the fact that recycling is a cost to
be bome by the citizens and the community. In less efficient and highly labor intensive methods,
this is true. However, the -kcy' to making recycling "pay its own way” is through the principle of
landfill diversion.' This allows rubbish collection to be the prime source of revenue, just as it has
always been, and then avoids the cost of disposal on a certain percentage through diversion from the

landfill through recycling. A simplified example is as follows:

A transfel,' station accepts 400 tons of waste at a tipping fee of $25.00 ton. This generates
$10,000 in revenue. The centralized facility diverts 50% of the waste stream by removing recyclables
such as paper, glass, ferrous and non-ferrous metals, plastics, compostable organic; material, and
other goods, leaving 200 residual tons to be disposed of at a landfill. Assume the landfill tip fee is
$25.00. 200 tons x $25.00/ton = $5000. Let us assume also that the cost of processing the material
through the facility is $12.50 ton. 400 tons x $12.50 = $5000. Therefore, $5000 cost of residual
disposal + $5000 processing costs = $10,000. With revenues of $10,000, this facility has reached the

‘break-even point without even considering the value of the recyclables.

It should be noted that the figures in the above scenario are arﬁﬁcial and 'over-simjaliﬁed in
order to attempt to clearly demonstra.tc the principal of proﬁt through diversion. There are, of
course, a host of other factors to consider, such as hauling costs of the residual to the landfill, the
ability to offer a higher tip fee at the facility and still bg competitive due to location, the value of
the recyclables, capital recovery, and other factors Matcd with the project. In a real scenario, |
the higher the diversion the higher the profit, and this incentive to perform is the very basis for a

free market structure.
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Here is how a tyﬁical éentraliicd rcodvery facility operates:

The facility itself is designed to handle the volume of the entire waste stream being treated,

not just the recyclable portion. Even if other methods are used for extracting recyclables prior to
waste entering the facility, it is important that the plant be capable of handling éverything by itself
in orde,r' to insimé the ihorough processing‘ of all waste for rccycla'bles.' Désigned to aét as an
intcrceptd‘r of recoverable materials, siting would ideally be at a transfer station, landﬁll,lor
incinerator. The facility accepts waste in a similar manner asa tra,ﬁsfcr station, with MSW éntcn'ng '
via a tip floor. - Trucks enter the plant and are directed to the appropriate area of the tip floor
accordingrto load content. Residential, commercial and mixed loads are unloaded onto the -
éentmﬁzed tippiné floor for segregaﬁon by front-end loader, where bulky and hard-to-handle items
would be removed from the inﬁut feed. Industrial waste, tree trimmings, demolition debris,

manufacturing scrap, and all other such items are directed to the industrial processing area.

In the first process area, unsorted residential wasté is transported by conveyer from the
tipping floor to the input feed. Here a series .of manual and automated processes open thc bags,
remove paper, cardboard, aluminum, ferrous metals, plastics, qnd glaSS for recycling, and organic
matter such as yard waste and foéd scraps for composting. In addition, hazérdous items such as
batteries and gas cylinders are removed and dealt with accordingly. Automated .techhologieé
currently available include bag 6pcning, aluminum, ferrous metal, glass, and organic waste reoover)'y, _
and plastic sorting by polymer. (Technology currently under development includes such promising
processes as optical glass cullet sorting and mechanical film separation). Any curbside collected
recyclables and drop-offs are processed ‘th,roﬁgh the abpyopn‘atc separation equipment. Organic

material not suited for other uses will enter a composting facility usually, but not necessarily, located
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on-site. A properly planned and executed process can recover well over 50% of a typical California
waste stream, and 90% and beyond if further processing options such as waste paper recovery are

utilized for the remaining ﬁaétion.

In the second process area, commercial waste is sorted on a process line specifically designed
- to handle waste heavy in cardboard, paper, and metals. Automated and manual processes will once

again be coordinated to recover 70-90% of this stream.

The third process area con;ains scvgral, different pieces of equipment, including shredders
designed to shred yard waste and tree trimmings, tires, and metal. White goods are disassembled
to allow removal of capacitors, motors, and compressors to guard against PCB and' ﬂﬁorocﬁrbon
' mnmmﬁaﬁon prior to shredding and processing for scrap. For construction and demolition waste,
_ there is a process line to separate wéod, metals, concrete, brick, asphalt, and stone. Organic waste
.such as wood debris and tree trimmings would be either composted or sold as fuel. Concrete and

asphalt would be processed to be manufactured into new product. Much of the remaining inert

fractions can be usc& in place of dirt as daily landfill cover.
THE BOTTOM LINE: PROS AND CONS

Are there no drawbacks to centralized processing? Predictably, supporters say no and critics

say yes. Supporters would list the following benefits as its strongest selling points:

e Central recovery allows conventional, one-truck, one-pass pickup of waste, by far the most

efficient method of collection. An important aspect to this, often overlooked, is th'at asingle
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pickup means half the pollution, half the traffic and consequent vehicular danger on streets,
and half the maintenance and expense to the collection cbmpany as opposed to a two truck
collection system. It also eliminates the typical surcharge for collecting the curbside

recyclables.

Centralized processing concentrates all processing activities at a single location, allowirfg

greater flexibility to react to changing markets and market requirements. :

Centralized processing automatically accomplishes 100% user participation, since all waste

- is process;:d for recyclables and recovcfﬁbles. It does not remove the homeowner from
'pt.articipation, but rcliéQes the recy;cling process from being dcpendc;nt upon the homeowner
for suécg.ss. Regardless of the existence or effectiveness of drop-off or curbside programs,
central processing gives access to the éntire range and volume of recyclables because it is not
dependent uponjvoluntary participation at the source.

Ccntralized processing all;)ws the concentration of capital resources, so that the utili;ation
of the most modemn tecﬁnology- and processing methods available will assure maximum
r;:covery at all times. This is crucial tovthe success of recycling in a field as rapidly evolving

as solid waste management.
Centralized processing, in an era of escaléting landfill disposal costs, is, without question, the

‘most efficient and cost-effective method of processing. While homeowner-dependent systems

claim success with recovery rates of 5-15%, often at a cost of $150/ton or higher, some
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centralized processing systems can achieve 50% and higher recovery Tates for as little as a

$25-30/ton tip fee (dependent upon other factors, including local landfill disposal costs).

The most frequently heard criticisms of centralized processing are the following two

arguments, followed by rebuttals:

e Complaint: Centralized processing undermines the public awareness campaign by relieving

the homeowner of the responsibility to reduce waste.

e Response: Education of the homeowner and the general public is, and should be, a high
priority. Tangible waste reduction will only occur at the demaﬁd of the public, i)oth through
their purchasing power and the modification of consumer habits. Consequently, public -
edu::ation should be implemented by the most expedient grounds possible, as directed by AB
939 and other legislation. This will involve a concerted effort by individuals, businesses, and
society as a whole. But it is not wise to sacrifice one’s effective ability to maximize recovery
for reuse for the sake of passiv;a measures. Aggressive public informatioﬁ and goverr;ment
guidelinés are important for 7achieving the goals of waste reduction through changes in
packaging, manufacturing, distribution, and disposal. Citizen drop-off and blue bag programs,
shoxnxl‘d be continued, along with concentrated collection of recyciables in office buildings and
in areas where such participation is economically fcgéiblc. Solid waste recovery and recycling

facilities, however, should do just that: recover and recycle.

e Complaint: Material is subject to contamination by being carried in packer trucks and

processed through automated equipment.
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o Response: This can be reduced to just two recoverable items: glas§ and newspﬁ'nt.‘ It is
simply nét tﬁe that glass is broken by being carried in a packer 'tmék Glass has amazing
tensile strength,‘but is very subject to sheer fractures. The ﬁajority of glass brol.cen‘ in
recovery operations is broken not from pressure but through coming in contact with other
glass. Thisisa downfall of co-mingled materials that include glass being placed in blue-bags.
Glass is best received from paqkef trucks mixed with ordinary reﬁxsé, which cushions it
during the transfer and recovery processes. With newsprint, it is true that leachate from t'h,e

.' collection vehicles can contaminate a certain percentagé_ of the paper. However, thxs
percentage is quite low, as evidenced by newsprint recovery rates at X-L Disposal and other
mixed-waste recovery plénts operating in this manner. In terms of processing, it is true that
both newsprint and glasé would be damaged if prdcessed through certain components of
automated recovery systems. However, it is customary to remo;rc these items at the front
of the process, prior to entering any dmaging equipment. Ferrous metal; aluminum, and

. plastics are not daméged or reduced in value “at all provided they are not shredded.

Shredding should be avoided whenever possible.
CONCLUSION

At the beginning of this paper, it was mentioned that centralized processing allows the
incorporation of any and all recycling programs the public desilics. But if centralized processing
"does it all", then is it‘necessary to incorpératc any other programs? Absolutel&! It would be a great
injustice not to acknowledge the hard work and effort by those who have pursued and achieved
effective recycling public awareness campaighs. Without a doubt, these programs, and public

education efforts in general, are largely responsible for the current awareness of the solid waste

15



problems facing us. Never before has society been so attuned to the émount of waste generated,
and~ how much of it is unnecessary. Source reduction should continue to bc heavily emphasized,
simply from the standpomt that it is not morally, economically, or environmentally defensible to be
wasteful of energy and resources. Drop-off centers, wherein the public is provided with facilities at
which to deposit their recyclables, are excellent ways to nurture a sense of community and individual
responsibility and mvolvcment Curbsxde programs do the samc, and if a community desires to offer
curbside collection as a public service, this is easily mcorporated into the overall concept of a
‘centralized facility. Backyard composting is an excellent way to return organic materials to the soil
without burdening the waste system, and educational efforts to furth.er this practi_ce should be
encouraged. But, although each of these can have a positive xmpact on the waste problem, it is
important to recognize their primary beneﬁt as educational, not as a means of serious reduction of .

the volume of waste in and of themselves.

Most imf)ortantly, all of these other methods of recycling can be used in conjunction with
a centralized facility with little or no financial impact on its operation (although they ‘may, in
themselves, incur a cos;t). The rate of return for a centralized recovery facilit}; ~is dictated l;y the
percentage of diversion, not by the gross revenues generated from the sale of récyclables, which
leaves the viability of the program largely unaffected by fluctuations in the waste stream and provides

insulation from radical rate escalations that have plagued stream-specific programs.

We find, then, that the advent of centralized processing as the most economical and efficient
method of resource recovery has been the result of an evolutionary process. This process has been |
driven by overlapping incentives, ranging from environmental consciousness to landfill shortages to

the hard facts of economic reality. As developing technology allows centralized processing to more
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efficiently accomplish the goals of earlier collect-and-sort systems, the centralized fécility emerges
as the core component of a balanced, effective means of solid waste reduction and rccyclabléé '
recovery. More importantly, it allows the process go function as much as possible according to tﬁc
" natural laws of a free-market economy, and not through well-intentioned but unenforceable
mandates. Recent events throughout the world have reinforced this principle, and there is no reason

to believe that it will not apply itself to the particular application of solid waste management as well.

! Office of Appropriate Technology, "Sorting it Out: Recycling Options in California” Pg. 6.

? Franklin Associates, Ltd.

National Recovery Technologies, Inc. of Nashville, Tennessee is a full-service solid waste
processing company offering design, engineering, constructic;n, and operations of turn-key sofi@waste
handling and recovery facilities using NRT's state-of-the-art, proprie‘tary technology. NRT is
privately owned and has equipment in operation in seven states in the US and in several locations
abroad. NRT was recently selected as a joint venture partner by Marubeni and Shinmeiwa of Japan ,.

as the technology of choice to provide solutions to Japan’s solid waste disposal problems.

David R. Puryear is the Regional Manager of Project Development for NRT for the Western

" United States. NRT has operated an office in the Los Angeles area since mid-1990.
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LOCAL GOVERNMENT RECYCLING PROGRAM DESIGN
. INTEGRATION OF EXISTING RECYCLERS

INTRODUCTION

Markets are essential to local government recycling programs. When assessing the
feasibility of recycling and designing recycling programs, local governments typically (and
rightly) place priority on determining what markets exist. In many instances this results in
the identification of local recyclers who have been in business for many years. It is*also
fairly common for local governments to look to these local recyclers for help in the
marketing of recyclables collected from municipally sponsored programs. Yet, too often,
the capability of local recyclers to process as well as market materials has been overlooked.
As a result, recycling programs are designed and facilities are built which may duplicate the
capabilities of the local recyclers. In some instances, unneeded materials recovery facilities
are constructed, costing local governmems both time and money, and ultimately competing
with private recyclers

While it may be that existing recycling firms are not providing the materials
collection services needed for many local government recycling programs, the use of existing
recyclers to process materials collected through other means versus government sponsored
development of a materials recovery facility may be crucial to the long term success and fast
track development of recycling programs. Local recyclers can, if considered, be valuable
partners with local governments and provide an important component of successful
municipal recycling and composting .programs while at the same time saving the local
government capital costs and implementation time.

THE PRIVATE SECTOR - THE BACKBONE OF RECY CLING EFFOR’I‘S

.. Collection, sorting and processing materials, which would otherwise be disposed of
as waste, for reuse as raw materials has been happening for decades. Thousands of
companies throughout the country and world have been the backbone of these recycling

~activities. These businesses, some of which have been passed down through several
generations of family' members, possess valuable expertise in separating, processing,
marketing and reusing metals, paper, glass and other materials.

Before addressing the services these companies may be able to offer to a local
government recycling program, it is necessary to define who "local recycling firms" are. This
can be done by characterizing the type of service these companies provide. These include:

- Brokers - are essentially commodity movers who have limited involvement in the
collection, sorting, processing or end use of recovered materials. :
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- Processors - are firms that buy, process, and sell materials for reuse. These firms
must have an understanding of what materials are recoverable and at what cost,
what market conditions are, what the values of different materials are, and what
must be done to prepare the recovered materials for market. :

+ Dealers - typically have the ability and flexibility to provide whatever service is
needed to satisfy market needs and conditions. Their services may include
collection, sorting, processing, and marketing of materials. In some instances
they may also be the actual end user of the recovered materials. Many dealers
are "full service” recyclers. .

 End users - of recovered materials may accept materials directly from the source
and typically have established relationships with brokers, processors, and/or
dealers. - Their objective is the receipt of a useable raw material meeting
specifications to allow new products to be manufactured.

. This paper focuses on the capabxhues of the local recycler who is a processor and

on those dealers that have processing capabilities and the role these firms can have in
government sponsored recycling programs. Specifically, an argument is made for utilizing
the processing capabilities of local recycling firms, where possible, versus the development
of government sponsored materials recovery facilities. To avoid any confusion, for the
purpose of this discussion a materials recovery facility is defined as a facility which
processes for marketing either commingled or source separated recyclables.

LOCAL GOVERNm - THE NEW KID ON THE BLOCK

.. In comparison to the private sector recyclers, local governments are the new kids on
the recycling block. While some local governments may have experience in collecting,
processing, and ‘marketing materials for recycling, many are just entering the field and have
- had little experience that gives them the needed skills and capabilities that can be critical
to the success of a recyclmg program. In fact, bureaucracy and institutional constraints of
local government leave it poorly equipped to deal thh the fluidity of recyclable markets.
Quick response is needed.

It is also important to keep in mind the primary reason local governments are in
_ recycling, The driving reason local governments 1mplement recycling activities is to solve
part of their solid waste dxsposal problem or crisis. The commonality with the local
recycler/processor is that it is the local government’s objective to divert material from the
waste stream, and it is the local recycler/processor’s objective to consolidate material for
sale. However, local governments are involved in recycling activities to reduce the need for
disposal capacity, where the recycler/processor is involved in recycling because the diverted
materials, or the processing services, have a value that provides a profitable business
opportunity. While this difference in reasons for recycling may result in misunderstandings
betwecn recyclers and government entities, it is not irreconcilable. In fact addressing this
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issue during program design may reduce the risk of local governments nusunderstandmg the
costs and benefits of waste reduction through recycling.

' MEETING PROCESSING REQUIREMENTS

To our knowledge there has. been no formal survey of the percentage of local
governments nationally who are utilizing existing recyclers for the marketing of recovered
materials. However, informal inquiries indicate that many local governments have
. recognized and ‘are utilizing the marketing skills of local recyclers. The broad based
knowledge of these firms about recovered materials markets and market specifications is
of value to local governments. Local recyclers have a hands-on understanding of what
materials are marketable and to whom, where markets are located, how to negotiate deals,
the value materials have in the marketplace, and the market specifications. #

~In a number of communmes, the local governments are looking to the existing
private sector to provide both processing and marketing services. We believe this is a trend
that will continue to grow and in fact will put into question the need for many local -
governments to develop materials recovery facilities except in cases where no local recyclers
exist.

A recent survey by BioCycle magazine (June 1990 issue) of materials recovery
facilities in the United States concluded that most existing MRFs have been public sector
sponsored, yet the actual owner-operators are predominately from the private sector. The
question which now needs to be asked, and should be a fundamental issue addressed during
the design of any government sponsored recycling program, is whether or not these
materials recovery facilities duplicated or will duplicate overlooked processing capacity of
local, existing. private sector recyclers?

In those communities where there are processmg aapabxlmes in the existing recycling
comrmunity, it makes economic and service provision sense to mtegrate this capability into
the government sponsored program.

- STRENGTHS AND WEAKNESSES OF LOCAL RECY CI.'.ERS/PROCESSORS

‘The greatest strength of the local recycler/processors is that they are entrepreneurs.
They have made successful businesses out of reusing materials otherwise bound for the
waste stream long before government incentives and subsidies existed. The
recycler/processor is innovative, flexible, and typically looking ahead for opportunities to ..
improve its business. The recycler/processor has a broad base of knowledge about markets,
market specifications, commodity pricing, recovery techniques and costs, processing
equipment, operations and costs, and recycling business fluctuations, pitfalls and strengths.
End users are more comfortable with the recyclers’/processors’ ability (as compared to a
new entity’s) to provide materials which meet specifications and are delivered in a timely
manner. .

By virtue of their substantial experience, commercial recyclers/processors have
expertise whxch can be drawn on to provide a semce that is potentially more efficient and
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cost cffecnve than can be provided by government or newly created recycling entities. And
finally, if given the opportumty the existing recycler is usually more than willing to work
with local government in the development and enhancement of local recycling activities -
it only makes good business sense for them to do this.

The su-engths of local recyclers/processors do not come without potential weaknesses
- at least from a local government perspective. Often the local recycler/processors have no
firm contracts for the sale of materials. Rather, deals are worked through a network of
processors, dealers and end use markets. This may seem threatening to local governments
who are more accustomed to requiring long term contractual relatjonships.” However, this
isn’t an unusual situation even for local governments developing MRFS, but these networks
can often result in better material revenues and more reliable markets for the materials
collected. In addition, as more materials come into the marketplace, the long term
relationships these firms have with markets can be beneﬁmal to the negotiation of materials
sales contracts

Another potential weakness from a local government perspective is that the
government may have little direct control over how materiais are processed. Typically, the
processors knowledge in this area will far exceed that of the local govemmem. In addition,
the processor may consider some aspects of their operation to be proprietary. As a resul,
the basis of an arrangement between the processor and local government will more than
likely be performance and incentive based rather than based on specific processmg
requxrements

The existing recycler is above all else an autonomous, independent, entrepreneur.
He/she is probably not used to reporting to anyone, let alone to a public sector entity. This
could cause concerns about program reporting requirements. Typically these concerns can
be addressed through the clear delineation by the local government of what will be required
for program reporting and open discussions with the recycler/processor about how this -
mformatlon can be gathered, complled, and reported.

Concerns about mvolvmg private, traditionally independent and proprietary firms as

. an integral partner in a government program should be discussed openly. And finally,

measures to alleviate any nervousness about a public/private partnership should be

established and should be clearly delineated in the contractual arrangement between the
local government and the recycler/processor.

Regardless of the final decision about using local recychng processing capabxhnes
a thorough identification of processor capabilities and costs, and a comparative analysis of
the capital and operating costs of development of a municipal materials recovery facility
should be undertaken early in the process of defining local government recycling programs.
This analysis should also include an evaluation of institutional issues such as the desirability
of private sector involvement, allocation of risks, and contractual requirements of each
approach. Table 1 summarizes the strengths and weaknesses of recyclers/processors



. TABLE 1
RECYCLERS/PROCESSORS STRENGTHS AND WEAKNESSES

= st ——————
—— —

Strengths Weaknesses
* Entreprencurs ¢« Often have no' firm contracts for sale of
material (however can result in better material
¢ Often innovative. and flexible revenue and more reliable markets)
* Typically forward looking in processing and * Local government may have little direct control
marketing opportunities and improvements over how matesials are processed g
+ Broad base of knowledge about: "e Often not accustomed to formal reporting
: - Markets; requircments
- Market spcaﬁcauons,
- Commodity pricing; e Often not accustomed to working with a public
- Recovery techmques and costs; sector entity
- . Processing equlpmcnt,
- Collection equipment; ' o Limited ' experience with public sector
- Operations and costs; procurement

- Recycling business ﬂuctuauons/trcnds.
* Long standing relationships with end users

* Can offer more timely implemcntatioﬂ of
programs

. Usually willing to work with local governments
in the devclopmenl and enhancement of local
recycling ac.uvmes

» May have processing equipment in place, with
excess capadaity.

IDENTIFYING PROCESSOR CAPABILITIES

There are several parameters and criteria that can be used to identify processor
capabilities. Some of the most important are as follows:

- . Financial community, surroundmg private community and market perception of the
recycler/processor
- The length of time the recycler/processor has been in busmess,

+ The types and quantities of materials handled and the ability. to expand the type
and quantity of materials;

« The willingness of the firm to work - as a team - with the local government:
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- finding solution should problems occur with the overall recycling program
marketmg requirements, or processing needs and capabilities;

- reporting the information necessary to allow the local govemment to adequately
monitor the recycling program; and .

- suggesting refinements to the program or processing arrangement.

- The cost, pricing, and ac‘counting arra.ngementS proposed for providing services.

One of the questions raised by local governments wishing to evaluate the capabilities of -
existing local recyclers is how to get the information, support and cooperation needed to
thoroughly assess capabilities. The inability to get substantive information which can be
confirmed has been an impediment to local recyclers’ involvement in government sponsored
recycling activities. As would be expected, the information requested by the local
governments should provide a detailed profile of the local recycler’s ability to perform and
be competitive and successful as a private sector business in a free and competitive market
place. As a result, there is a natural and legitimate reticence on the part of the local
recycler to share what is considered to be proprietary information with the public sector.
Particularly since, even if the local government elects not to utilize the capabllmes of the
recycler or if the capabilities do not match needs, the recycler wants to stay in business, .
domg what they have been doing well for years. g

"While there is no simple answer to this sxtuanon, the best approach is to openly
acknowledge the concerns of the local recycler and the needs of the local government.
Experience indicates several approaches or combination of approaches can be used to
effectively satisfy both parties. A commonality is the i importance of involving local recyclers
in the early planning of recycling programs. Here again, their experience and knowledge
can be very helpful to the local governments in realistically assessing what types of programs
_best fit local needs and what waste reduction expectations can realistically be achieved.

The local governments should communicate to existing local recyclers their interest in

developing recycling programs, their interest in involving the private sector, the need to

-understand the capabilities of the private sector, and their objectives and concerns. In turn
the local recyclers need to indicate their interest in workmg with local governments to
community leaders and program planners, to participate in solid waste and recycling,
planning and. study groups, and to make peOple aware of their capabilities. This
communication must be open-and honest at all times. Private recyclers are more likely to .

 participate in program planning if they know that the local government is interested and
committed to a partnership than they would be if there is a belxef that the govemmem w1ll
end up in competition with the recycler.

Communication and information gathenng can take a variety of forms including any
or all of the followmg

« Informal "round table" discussions;
« Formulation of advisory committees including recyclers;
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'« Individual visits to the local recyclers’ facilities and visual mspecnon and evaluation
of capability;

- Formalized solicitation of qualifications/capabilities, possible through a Request for
Qualification/Capabilities and Request for Proposals (RFP) process; and,

« Utilization of an independent third party to assess capabilities while still mamta.lmng
confidentiality of individual firms and their business arrangements.

One important point to keep in mind throughout this process is that just as local
governments can be characterized as the new kid on the recycling block, local recyclers
typically have limited experience with public service procurements. Asa result, the dialgue
thdt is established with the local recyclers must truly be a two way dialogue, with the
recyclers helping local governments learn about recycling and the local governments helping
the recyclers learn about provxdmg services to the public sector. _

CONTRACTING FOR SERVICES

As part of the process of defining the local government recycling program the types of
material to be collected, and collection and processing requirements must be determined.
To this point our discussion has focused on how processing requirements will be met and
what role local recyclers might have in the provision of this service. An equally important
consideration is how the recyclables will be collected. In actuality, the provxsions for
collection services must be defined before the provisions for processing services can be
* defined. .

One of the first decisions that must be made is where materijals will be collected: at the
point of use; at drop-off points; or at the point of consolidation/processing for marketing.
For those programs in which collection will be at the point of use, ie "curbside”, there are
three basic approaches that-can be taken to the collection of recyclables. These are: the
local government can collect the materials; collection services can be franchised; or

- collection of materials can be provided through a contract with a private: company. If the
local govcrnment is collecting the recyclables, the local government usually will provide for
the processing of collected recyclables. If collection is franchised or contracted, the local
government must decide whether the franchisee or private collection contractor is
responsible for processing and marketing of materials or if the local government will take
responsibility for the provision of processing and marketing services.

There are reasons for either approach, and local circumstances may dictate which
approach is used. At minimum, the local governments must assure themselves of adequate
ability to monitor performance of each element of the service provided and recognize the
interdependencies between collection and processmg and the different skills required for
each. Some of the factors which may be taken into consideration in making this decision
mclude

- administrative requirements;



+ local firm capabilities individually or in joint venture relationships;
- desired competitive environment; and
« program monitoring and evaluation objectives.

In general, separating the provision of collection and processmg services may increase
the administrative costs of the recycling program. However, in a program which utilizes the
private sector for collection and processing, the local government will have increased
oversight over program resuits and may realize cost savings if these services are contracted
for separately. In addition, competition may be increased due to the larger number of
companies that would bid on providing for either collection or processing than would bid
on providing both services. : -

If collection and processing contracts are separated, attention must be given to contract
provisions in both contracts and to acknowledging the interrelationships between the two
contracts. Recognizing this interrelationship is of particular importance to the processing
contract as the ability of the processor to perform can be directly related to how and what
materials are delivered to the processor. At minimum, the procurement of a processor and
the processor contract must address: :

1. The terms of the contract

2. The requirements of the local government, including specification to the processor
on: S '

. how the material will be.collected and delivered to the processor;

- the quantity and type of materials that the processor will process and market or
a guaranteed minimum quantity;

« the method of payment for services;—
« the treatment of materials revenues; and, S

-« the right of the local government to audit the operanon and all records related
to the program.

3. The requireménts of the local procéssor concenﬁpé:

» providing adequate services needed upon recelpt of ‘'material at the- processmg
facility may include: .

- truck turnaround time (may specify maximum);
- weighing of materials; '
- operating schedule; and,



~

- processing turnaround time (méy specify maximum);. i

« provisions for processing the recovered material to the degree necessary to be
marketable at the greatest rate of return.

+ reject specifications and residue disposal requirements;
- accurately weighing all processed material by type;
- marketing all materials delivered and processed;

» accurately accounting for all materials sold by type, quantity and pﬁce received;

1

+ provisions for the return or sharing of revenue earned from sale of material;

. reporting to the municipality the amount of recovered material delivered,
processed materials, residue produced, processed materials sold and unsold, price
received for materials, and material rejections;

- the period of service needed; and,
- contract termination conditions.
4. Future options open to the local processor including:
- other residential programs; |
- addition of materials;»
« commercial programs; and,

+ government programs.

The local government will also want to request references, a confidential listing of
markets used and, of course, a cost to process the material. Subsequent contract
negotiations will often focus on revenue sharing with the processor, indemnification from
any hazardous waste that may inadvertently be delivered to the facility and a guaranteed
minimum amount of materials delivered to the facility to protect the processor should
quantities not reach that expected. There are really no set standards for these negotiable
items. The two parties must simply negotiate until they become comfortable with the terms
and conditions of the contract that they both must live with.

After the program has had time to stabilize, it is often beneficial to have an independent
party monitor the provision of service by both the collector and hauler. Contract with
processor may even include an independent audit clause for which there could be specific
remedies if unfavorable. The goal of the collector assessment should be to assess the pick-
up and delivery of items to the processor. The assessment of the processor should assess
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the ability of the contractor to receive, process, and market the recyclables. The. approach

" taken to the review may include reviewing the proposals and contracts of the collector and

processor and developing a list of questions, conducting an onsite inspection of the
processing facility, reviewing with the processor the procedures for marketing materials,
terms and conditions and current pricing schedule. Reports submitted to the .local
government from each of the contractors should also be reviewed. This process has been
seen as providing comfort to the local government that the program is running as it should,
. and as a way to provide both the collector and processor with feedback as to their
performance and possibly suggestions for improvement.

CONCLUSIONS

Recyclers, brokers, processors and dealers have been the backbone of recycling activities
for decades. To avoid overlooking a significant amount of processing capability and
expertise, local recyclers/processors should be considered by local governments when
designing recycling programs. Processing capabilities or material recovery facilities (MRFs)
are an essential part of a recycling program. Development of MRFs by local governments
can too easily lead to putting governments: into a business that they often do not want to’
and do not have the expertise to be in; and, in competition with a critical link to essential
markets. Looking to local recyclers, where possible, for processing capabilities can avoid:.
capital investment; design, construction and procurement time; risk of development of a
new facility; and, risk associated with processing and marketing resuiting from being a
relative newcomer to the local recycling community.

Along with the benefits realized from using local recyclers/processors there may be
some potential drawbacks. However, these drawbacks can be overcome by thoroughly
identifying local processor capabilities and carefully structuring procurement and contract
documents through the methods and guidelines outlined in this paper. Being honest about
the local government’s intentions th:oughout the process and soliciting the same open
discussions from the Jocal processor is important in assessing the capabllmes of local
processors.

- Local governments and local processors_can create a partnership that can provide an

essermal component to successful municipal recycling programs while saving the local
government valuable implementation ume and large capital costs.
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by Steve Apotheker
Resource Recycling

Mixed waste processing is
the new kid on the block.

The City of Bremen, Ohio recently asked
vengdors to supply it with bids for garbage-
only collection and for garbage collec-
tion pius curbside recycling collection.
Rumpke Recycling thought it had the con-
tract tocked up when it submitted the
apparent low bids for both service
categories. :
However, it was surprised when an-
other company, which provides garbage
collection and material recovery using

‘mixed waste processing, made an alter-

nate proposal with a price tag lower than
Rumpke's bid for garbage collection and
recycling combined.

Bremen is not the only city looking at
mixed waste processing. Other com-
munities, especially those new to recy-
cling, are taking a serious look at mixed
waste processing as the way to achieve
state-mandated recycling goais at the
lowest cost.

With mixed waste processing (MWP),
garbage is taken to a faciiity where man-
ual and mechanical means are used to
recover recyclable materials. In some
cases, these systems divert a portion of
the remaining waste stream to make a fuel
product, compost, or both (see “Garbage
in, but what comes out?” in the Septem-
ber 1990 issue).

Using the MWP approach, com-
munities avoid the uncertainty about
whether citizens will participate in a
curbside recycling collection program and
maintain that involvement over time.
“Why pick corn if you have a combine to
do it,” says Rallyn Van Beek, president of
lowa-based Bio Mass Energy Recycling,
a distributor of MWP systems.

But can MWP systems really succeed
in capturing enough materials from the
waste siream to make a dent in it? One-
Caiifornia mixed waste processor that
thinks so Is willing to guarantee in writing
that it can recover 25 percent of the resi-
dential waste stream. By comparison,
only those curbside recycling collection
programs that accept mixed scrap paper

‘Mixed waste procés}sing:'
head-to-head with curbside
recycling collection

have been able to achieve similar resuits,
and then the service population does not
usually include multi-family units (see
"Mixed paper recycling practices in North
America” in the January 1991 issue). \

The MWP experience as a substitute
for curbside recycling collection is stil -
rather recent and evolving. Few: states
can boast of more than one operating
example of these systems. Most of the
MWP facililies are iess than two years oid
and usually are private sector operations.
Independent documentation of costs,
markets, recovery rates. and especially,
the salsty of working conditions, is lack-
ing or not available in many cases
Nevertheiess, the experience of some
communities that have gone down the
MWP path illustrates how this approach
might be successful and some of the pit-
talis that have been encountered.

" One high point of MWP

Carl Wills, public works director for the .
City of High Point, North Carolina, is an
outspoken advocate of MWP. His staft
now operates the first MWP system in
North Carolina for this city of 73,000 and
surrounding counties (see Table 1). In
summer 1989, the city evaluated its solid
waste recycling options for reaching the ~
state’s 25 percent recovery goal by 1993
and selected the mixed waste processing
route.

" Says Wills, *There is no cost justifica- |
tion for curbside recyciing, especiallyin3 ;
state where landfill tipping fees are only :
$15 to $20 per ton. Also, curbside recy- 1
cling diverts only 5 to 8 percent of the totd |
solid waste stream.” By going with MWF. .
Wilis calculated he could avoid adding |
monthly collection charges of $1.50 to ‘

\
1

$2.00 to the residential solid waste bills.
and the city would realize the revenué |
from the sale of the recovered materials.
Pubiic works staff looked at some othef :
MWP modeis in the U.S., then hired a corr
sulting engineering firm 16 design the
processing facility. After interviewing se¥

Resource Recyding Septembder 1991



l Table 1 ‘= Selected communmes us(ng mlxed waste processmg lnstead

Processor '
Start-up date
Typeolwaste -

- Throughput
{tons/day)
Recovered
malerials  °
Products g

Sile area

{acres) -
Building size”
{square feat)

| Capitalcast ™
(mumondouars) )

{S1on)
Landfill ip (ae
(Sron) -
Labor (FTE) -
Operating sdtadule
(days per yearl
8-hour shits)

Source separauon

inparcent(2) 3

NA = Notavanable .
ONP = Oid nawspapers. ;
CCC = Old corrugated contane
MSP = Mixed Scrap paper. _=:
G = Glass ¢ontainers.

P = Plastics, usually HDPE and PET. :
M = Metals, nan-lerrous and ferrous.

W =Wood. &
WG = White goods.

| FTE = Full- Ume equivalents. :
{1) No market for peilets. .

of curbside recycllng collection

Tipoing fee at ladllly

Buena Vista' Coumv, 1A High Point, N Nc Newport Beach, CA
Buena Vista County High Point CRTransler
Decémber 1950 ' February 1991 January 1991 -
Residential, Residential, Aesidential’
commoercial * * commarcial
40; 100 capacity = | 400; 550 capacity 150
G,M,0CC,P | OCC.GM,P ONP.QCC, MSP,

e . GPM
Compost, . : None
pellets (1) -
100 6-8 55 .
19,280 60,000 40.000. '
9w L 3.2 NA.
25 . 12 NA -
3z . 2125 35,95
32 2 2275 )
2. 4 - | 2025
2501 - 23411 26071 *
ONP atdrop-ofis: ONP atdropofs.  *None . -
commercial OCC yard wasts collsction o
(] . =

" 20-25

25-35(9) -

{2} Rate is calculated baséd on the waste stream described by the |ypo of mte and Ihrough ul

categories and does not represent the sntire waste stream of the community.

{3) Adjusted to remave scurce-separated materials delivered to tadllty
‘ Source Resource Recydiing,1991. .

eral prospective vendors, the city con-
tracted with Delta Waste Services, a one-
year-old fir, to construct and operate the

.$3.2 million plant. However, by April 1991,

less than two months after the plant’s
opening, the city had terminated Deita's -
eight-year contract, .asserting that the
company was not “managing and main-
taining the facility properly.” in protest,
Delta has filed a lawsuit against the city.

Now under city management, the facil-
ity is handling about 400 to 450 tons per
day of residential and commercial solid
wastes, lour days per week. One half-day
is reserved for a: complete cieanup of the
plant,

The incoming garbage is dumped onto
a tipping floor with different areas for
waste from commercial .and individual
generators. Workers monitor the dumping
to keep household hazardous wastes and
liquids out of the processing line. Pickers
on the lipping floor separate the bulky
items, such as white goods (relrigerators,
stoves, etc.), scrap metal, old corrugated
containers, pallets and other wood, and
store them in piles for later processing.

The remaining mixed waste is loaded

onto one of two conveyors, which are

flush with the floor. The waste is then ele-
valed 14 feet lo two horizontal picking
conveyors, each staffed by 10 pickers.
Aluminum cans, steel cans (including
aerosols), scrap melal, flint and amber
glass bottles, natural (milk jugs) and col-
ored high density polyethylene contain-
ers, ‘and all types of polyethylene
terephthalate plastic bottles are retrieved.

Owens-Brockway’s glass container
piant in Winston-Salem recently lowered
its prices for green giass bottles from $55
per ton to $15 ton. Consequently, that
scrap material Is no longer being re-
covered at the High Point facility. (For
more information on markets for green
glass bottles, see "Glass containers: how
recyciable will they be in the 1990s?” in
the June 1991 issue.)

The initial facility desugn mcorporated
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magnetlic pulleys to remove. ferrous met-
als, but these .were discontinued due to
plastic and other contaminants that got
trapped in the removai process. The
wasle material remaining after the picking
line is baled for landfilling.

The recyclable items from the previous
day’s collection are processed in the
morning before the garbage trucks start
arriving. The plastics. metals and paper
are baled. The giass bottles. pretty well
broken by the lall from the picking line to
the slorage bin, are loaded into a 40-
cubic-yard roll-off container, which when
tull. makes a 20-mile trip to the giass con-
tainer piant, :

Source-separated materials are also
handled at the facility. As the furniture
capilal of the world, High Point’s 138 furni-
ture manufacturers generate numerous
loads of clean wood that are diverted at
the tacility, without further sorting, lo a tub
grinder. Clean loads of computer printout
-and other high grade paper are aiso
diverted for immediate baling. ’

A buy-back operation for separated
recyciables is located at the processing
facility. Finally, the city's 11 fire stations
serve as drop-off recycling collection sites
for old newspapers. Aimast 50 tons of old

newspapers are being recovered each -

month from these two collection pro-
grams. :

In 1991, the state legislature increased
North Caroling's recycling goal from 25
percent to 40 percent by 2001. Wills is
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At High Point, North Carolina's mixed waste
processing facility, incoming garbage is
dumped onto a lipping floor where bulky
items are removed (1). Pickers separate
recyclables from waste along @ horizontal
conveyor and drop the retrieved materials
down the appropriate chute (2).

/

waste material delivered for processing.
Another 5 percent recovery is obtained on
the tipping floor by separaling wood,
white goods and old corrugated contain-
ers from mixed loads of garbage. These
tates do not include source-separated
materials, such as wood, yard waste and
newspapers. Kairis feels recovery can be
improved, and the system made more effi-
cient, by replacing the current manual sys-
tem of opening the garbage bags with an
automalic bag opener. )
Alter the city gains greater familiarity
with the operating ability of the piant, addi-
tional workers or a partial second shilt
may be used to increase the facility’s
throughput by another 150 lons per day in
order 1o handle all the waste normally

going to High Point’s landfill from that
community and surrounding counties.
To get a higher recovery rate for the

unsure whether the MWP plant will be director w}vho overseesihe management
able to reach the higher goal. Accordingto  of the MWP plant, the picking fine has
Perry Kairis, the assistant solid waste been averaging 20 percent recovery of
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Workers aiong this picking line average 20 percenr racovery of waste material delivered
for processing.
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Recovery rates and cost

Comparing the material recovery rates
and costs of Newport Beach's MWP
approach and Seattle’s curbside recy-
cling collection provides a good con-
trast of the two options. For old news-
papers, Newport Beach's processor,
CR Transfer, is retrieving an estimated
62 percent from the residential solid
waste (see Table 1).

By compariscn, Seattle’s curbside
recycling collection has a.recovery effi-
ciency of over 80 percent for old news-
papers from singie-family households,
or about .65 percent of the residential
waste stream when multi-family homes
are included. Seattle -has not fully
impiemented a convenient. collection
service for all multi-family dwellings; so
the newspaper recovery rate could go
up significantly when that service
oplion is available.

in 1989, Seattle’s cost for curbside
recycling. collection and -processing
was $55 per ton, about SO percent

higher than Newport Beach's payment

of $35.95 per ton to CAT. Seattie’s cost
per ton breaks down to a charge of
$1.25 per month lor each of the eligible
147,000 singie-family household units.
Newport Beach has added $1.54 1o

each rasidence's monthly bill to cover

the cost of CRT's processing fee. With
CRT's new automated processing sys-

“tem starting operation this-fall, the

company expects lo achieve some-
what better recovery rates with a

greater cost efficiency. (For a better -

understanding of the relalion between
per-tcn. and per-household program
costs, see Slephen Engel's article,
“Controfling plastics recycling collec-
tion costs,” in the May 1991 issue.)

25

communily, 8 yard wasle collection pro-
gram was started in June. The city did not
incur. any additional collection cost,,
because il shifted one of the twvo weekly
garbage pickups lo a weekly collection of -
yard wasle only. Separalion of yard waste
from garbage is mandatory for High Point
residents: The collected yard waste wull
be composted.

One criticism leveled against the MWP
approach is that it does not invoive the
public actively, as curbside recyc!mg ‘col-
lection does. Kairis points to a full-time
recycling educator through the local Keep
America Beautiful program and the avail-
ability of the buy-back and drop-off collec-
tion programs as addressing that con-
cern.

Overall, Wills and Kairis are very
pleased with the piant's fiscal and operat-
ing performance. The city is increasing its:
lipping fee at the facility from 321 per ton
to $25 per ton in order to cover the:debt
service on the MWP plant’s capital cost.
More specific operating costs and mate-
rial recovery numbers for the plant were
not available due to the pending litigation.

We guarantee 25 percent recovery

Like Wills, David Niederhaus, director of
general services for the City of Newport
Beach, California, is unequivecal in his
choice of MWP over the better publicized
curbside recycling collection option. New-
port Beach is a resort communily and
finance center whose residents average
over $80.000 in income. Half of ihe popu-
lation lives in rental units. Niederhaus
believes that the “cost savings, conven-
ience' and [material recoveryj potentiai”
are greater with an MWP approach.

. For Newport Beach's 70,000 popula-
tlon he estimated an annual savings of
$350,000 for MWP over a curbside recy-
cling collection ‘service. Included in the
cost of the curbside recycling collection is
$1 million of capital equipment. “This is a
big financial risk,” says Niederhaus,
“when thers is no guarantee of sufficient
citizen cooperation to meet California’s
new mandated recycling goals. Apart-
ment dwellers don't want to bother with

" [the] inconvenience [of curbside recycling

collection). Fewer people will remember
‘the landfill crisis in the luture and partici- -
pation [in a curbside program] will drop,”
he believes.

The city's private garbage: haulers, to
whom city officials would normally turn for
advice, have. not provided much assis-

-‘tance in making the choice belween

curbside recycling coltection and mixed
waste processing. Niederhaus contends
that MWP is not as popular with private
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arbage haulers as curbside recycling
collection because the haulers cannot
financially - benefit as much from the
former as the latter, unless the hauier can
own the processing facility.

Californias new legistated recycling
goals of 25 percent by 1995 and 50 per-
cent by 2000 have communities looking
aggressively at any program that wiil help
divert ‘materizls. The company that
Niederhaus' community selected, CR
Transfer Inc.,. guarantees in wriling to
recover at least 25 percent of the waste
sent to its facility. CRT is a subsidiary of
CR&R. one of California’s iargest collec-
tors. processors and brokers of recyclable
materials: it also provides garbage haui-
ing services. Five other California com-
munities have followed Newport Beach's
example, bypassing a curbside recycling
collection program in favor of the MWP
option provided by CRT.

Newport Beach has had some experi-
ence in operaling a curbside recycling col-
lection program. In 1974, it began monthly
collection of old newspapers. In 1989, the
city doubled the collection frequency from
monithly to bi-weekly and saw the
recovered tonnage go up from 100 lons to
over 250 tons per month. According to
Niederhaus' calculations, the program
was netting a profit of over $1,000
monthly.

However, the curbside recycling coliec-
tion program lor newspapers was discon-
linued at the end of 1290 with the startup
of the MWP contract with CRT. The com-
pany had requested that it receive the

entire residential waste stream, inciuding °
g

the old newspapers. Niederhaus also
cited a desire by the city to lessen the traf-
fic congestion and contribution to smog
from recycling collection vehicles.

CRT's payment in the 10-year contract
with the cily is tied to increases in the land-
fill tipping fee and annual changes in the
consumer price index. As of August, CRT

was being paid $35.95 per ton to process-

the waste. The company aiso bears the
risk but gets the revenue from selling the
recovered materials. To make up the dif-
ference between the processing {ee and
the landfill charge, residents are charged
$1.54 monthly, a cost.that has doubled
since the beginning of the program.

In January 1991, CRT began receiving
Newport Beach's residential waste at its
processing facility in Stanton. The com-
pany is meeting its contract obligation by
averaging 26 percent diversion from the
monthly delivery of almest 3,000 tons

(see Table 1). With residential waste com- .
" posing only 20 percent of Newport

Beach's- total solid waste, that recovery
figure is producing a 5 percent reducnon
in the total solid waste stream.

40

The company currently uses 20 to 25
workers to remove scrap paper and glass,
metal and plastic containers from residen-
tial waste. The conveyor system pur-
chased by CRT was designed for hand-
picking. The manual sorting approach
diverts 15 to 20 tons of recoverable mate-
rials per hour. Recovery rates for the vari-
ous materials generally excaed 50 per-
cent(see Table 2).
 CRT is buiiding a new $10 millicn proc-
essing plant that will be on-line this fall,
Michael J. Silva, president of CRT, esti-
mates that the new system will be abie to
achieve a throughput of 150 tons per hour
and maintain, or improve on, the current
recovery rate. If things go as planned, pro-
ductivity per worker will tripie to atout 2.5
tons per hour of recoverable matenial.

The heart of the new processing sys-
ten will be a gigantic trommei about 70

feet long with different screen sizes. The
garbage will be fed into the higher end of
the sloped trommel. The trommel is
designed to open the bags of garbage
and perform the initial size sorting of the
wasle materials. To obtain higher re-
covery, material exiting the trommei is
conveyed past magnetic separatars, pick-
ers and an air ¢lassifier.

The new system. will give CRT the abil-
ity to handle residential and commercial

‘wastes. Beach and commercial wastes

make up the bulk of the city's waste
stream. All Newport Beach haulers pro-
viding commercial collection are required
to meet annual recovery goals, starting
with 10 percentin 1991 and going up 5 per-

cent annually. “Haulers that tail to meet
these recovery goais will be in danger of -
not having their permit renewed,” says .
Niederhaus. -

CRT teels very confident that it can mar-
ket the addilional volumes of processed
materials. "Markets have not been a prob-
lem,” says Silva. He uses the same
domestic and export material markets for
Newport Beach that he does for the scrap
materials that are collected from the
source-separated curbside programs that
the.company operates. “And, we've never
had a rejection of any of Newport Beach's
material,” he emphasizes.

One mill where Silva has shipped old
newspapers separated from mixed waste
is the newsprint miil operated by Weyer-
haeuser in Washington. John Herpers,
general manager of the Qualtty Sort
Center .in Portland that purchases the

-mill's old newspapers, says. “in general

we prefer not to buy old newspapers
recovered from mixed waste. However, if
the paper meetls our qualily standard,
lhen we will probably acceptit.”

Nota smooth ride for MWP .

The experience of other communilies that
have chosen mixed waste processing
instead" of curbside recycling collection
programs has been more fitful. Some
companies have underestimated the
operating income needed to sustain a

business in the initial stages.

Muncie Paper Process, the first MWP
unit in indiana, was unable o survive on a
$20-per-ton payment for handling the

‘ Waste
Newspapers - . . 21.40
Corrugated containers 4.81
Mixed paper - 21.23
Glass containers . 4.18
PETcontainers . - 0.21
HOPE containers .. 1136
Aluminum cans ~0.24
Ferrous meta!s 1.90
Other (3)

.Togal

PET .-'Porye!hyla'r.! e'r'ephlhalale H
HDPE = High density polyethylene.

| Table2 —.Newport Beach, Calitornia residential waste stream recovery
ior June 1991, in percent (1) :

Capture Percént

T 8210 .1329 %
56.30 2.71
41.90 8.90
32:40 1.35
86.70 0.18
. 6880 - 0.93
. 89.40 - 0.21
72.40 1.38
0.00 0.00

28.95

(1) Newport Beach deiivered 2,871.16 tons in June to CRT's mrxed waste processing plant. Res:-
dential waste is 20.5 percent of Newport Beach's total solid wasta stream.

(2) Percent recovered represents the fraction of the incoming waste stream that has been cap-
tured, e.g., newspapers are 21,40 percant of the waste straam and are captured at a rate of
62.10 percent, egquailing 13.29 percent of waste stream recovered. . -

(3) Includes yard waste, 19.51 percent; food; 4.39 porcant wood waste, 4 87 percent Lo

Source Cityoi. Nowport 8each, Callfomia.1991
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city’s. incoming residential garbage and

shut down.its operation in June. The com-~

pany had spert more time and money.
than anticipated in trying to de-bug its
$2 million MWP system and was unable to
find a market for the fuel peliets it pro-
duced.

‘However, it was able to recover and
market about 35 percent of the residential
waste stream, according to Ron Friden-

Newport Beach;,
California’s manual
sorting approach diverts
15 to 20 tons of recyclable
materials per hour.

maker,-general manager for the Muncie '

Sanitary District. After the district looked
at the cost of a comprehensive curbside
recycling collection program, the com-

pany received a new contract with a pay- ~

ment of $28 per ton that enabled it to
‘restart operation in August. However, for
every ton that goes through the plant and.
back {o the'iandfill, the company must
repay 328 per icn to the Sanitary District,

The City of Omana, Nebraska initialy
contracted with Refuse Resource
Recovery Systems lo. provide ‘MWP for
145,000 tons annually of residential
waste, including yard waste. The com-
pany offered to provide the sarvice for a
payment of $8.70 per ton. In less than six
months, the company was losing ‘oo
much money to continue operating under
the current financial arrangement, an
occurrence that provides some insight
into. the magnitude of a bottom line tipping
fee needed to'sustain MWP.

RRAS subsequently submitted a pro-
posal for MWP that was in the $20-per-ion
range. Omaha went with a lower cost
option of about $15 per ton proposed by
Waste Management 1o process co-
collected bagged recyciables only (see
“Do recyclables belong in the garbage?”

in the May 1991 issue).

Wit MWP materials see

fewer markets?

There is still ‘an unanswered question
about whether recovered matenals from

- MWP systems can meet the increasing

quality fevels required by end-use mar-

44 .
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kets. in Nashville, the. then-mayor and

somae cily council members led a drive o' -
iexpand the capacity of the cily’s in-

cinerator and put an MWP system in at
the front end of the burner. No pians were:
mace 1o expand the city's pilot curbside
recycling collecuon of 20,000 house-
holds.

A group af seven Southeastern paper

and paperboard manulacturers wrole -

Nashville's Metro Recycling Olffice in
November 1990 stating that when’ old
newspapers are “commingied with gar-

" bage. [it] cannot meet the stancard levels

of quality for the . .. mills. Therelore, we
are not interested in pun:hasmg this male-
rial in the future.” These mills consume
2,000 tons per day of oid newspapers and
represent a sizable regional market.

Last summer the pro-incineration
mayor was defeated in an election that
saw both of 'his opponents come oul
against the expansion of the incinerator.
The proposal lo boost the incinerator's
capacity has now been withdrawn from
the city council, and the pilot curbside
recycling coilection service is now being
offered lo 70,000 househoids. The MWP
system is on hoid for further review.

An MWP system operated by Cherckee -

County, lowa was initially designedto pro-
‘duce a mixed scrap papsr grade. How-
ever, this approach was discontinued
when food contamination made. the scrap
paper dilficuit to market to the Waldorf
Corporation and other boxboard mills. A
spokesman for Waldorf indicated that the
mill has been abie to use old corrugated
containers recovered from the waste

.§tream in general.

Some recycling industry observers and.
environmental groups are concerned that
caontaminated mixed scrap-paper will be
dumped on the export market. Low-paid
overseas workers will be used to sort the
scrap paper, with the unusabie contami-
nated portion being fandfilled. U.S. proc-
essors will get credit for having diverted
the entire .amount of the scrap paper
shipped. even though a significant portion
may ba landfilled on a regular basis.

A similar accounting problem has
occurted in some materials recovery
tacilities that process commingled recy-
clables. Glass containers broken during
coflection may be counted as “recovered”
when delivered {0 the processing facility,
but may frequenty end up as a landfilled
residue becauss broken pieces cannot be
color-sorted lor glass container manufac-
turers.

No U.S. track record for

occupational hazards ~

In a report by the U.S. Environmental Pro-
tection Agency's Office of Air Quality Plan-

ning and Standards titted Municipal Waste
Combustion: Background Information for
Materials Separation, the agency was
unable to find any sludies documenting.
the safety and health hazards associated
with handpicking malerials from mixed
waste. However, by analogy to the work

- history of sanitation workers, the report

warns about exposure {o biological
hazards, such as the hepatitus virus or
microorganisms present due to animal or
fuman excrement {i.e., from diapers).

Physical hazards can include backstrain,
lacerations and eye injuries. Finaily, work-
ers are exposed lo chemicals from house-
hold hazardous waste.

In its 1988 Proceedings, the Interna-
tional Solid Waste Association published
the results of a 1987 Danish study on “The
Working . Conditions ‘at Danish Sorting
Plants.” The warkers interviewed at three

-mixed waste sorting piants reported an

average of two health nuisances. Dust
was generated from moving materials.
The presence of food contributed to the
proliteration of microorganisms and odor.
Sharp objects constituted an accident
risk. The monolonous work on il
designed conveyor systems produced
ergonomic strains, such as carpal lunne)
syndrome. in the plant at Késtrup,
Denmark, over half ‘of the staft had
respiratory problems with asthma or.flu-
like symptoms, -

Conciusion

A growing number of communilies are try-
ing MWE, especially in combination with
some ltype of source separation, such as
yard waste collection or drop-off collec-
tion sites. The simpler the belter seems
the rule for financiai and operational suc-

cess. MWP systems with higher capital

investments in equipment designed 1o
produce pellets or compost have had a
harder time finding marke(s to justity
those capital costs.

MWP js attractive to communities
because of its low cost and its ability
to address no! only the single-family
waste stream, but also the waste stream
generated by mulli-family households and
businesses. Tradilional source-separa-
tion approaches take longer to implement,
requiring mare interaction with the public,

Some MWP compames are finding that
siling the facilities is not as easy as put-
ling in a source-separated materials proc-
essing plant. XL Disposal in Crestwood,

Minois thought its MWP system, located

on the site of its transfer station, was a
recycling processing plant, which would
be unregulated by the state. The state
considers MWP processing to fall under
the rubric of a waste disposal site and Is
considering action against XL Disposat if
the company does not go through the-per-
mitting process.
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Companies like XL Disposal and others -

that process mixed wastes are beginning
to build a rack record that indicates a
recoveryrate of 15 to 30 percent from cen-
tralized processing .may be possible.
However, it's too soon to tell whether such.

. systems will be able to achieve the higher

recycling goals of 40 and even 50 percent

- that a growing number of states are adopt-

ing. -

In addition, MWP systems need a
longer history to compile data on oper-
ating experiences and to determine the
ability of large volume markets, such as

newspaper deinking mills, to handie mate- .

rials from MWP operations. In contrast,
thousands of curbside recycling coilection
programs (some of which have been oper-
ating for a number of years) serve as fairly
visible models of what can be done to
recaver recyclable materials and the cost
todoit.

Steve Sargent, director of recycfing for
Rumpke Recycling, Inc., says his com-
pany is going to keep an eye on MWP as
an alternative to curbside recycling. The
company does operate a 150-ton-per-day

facility that pulis scrap paper out.of = '

selected loads of dry commercial waste.

However, right now Rumpke can hardly
keep up with the demand from its custom-

ers. for source-separated curbside recy-
cling programs. RR




l TAKOMA PARK residents are ‘
required to use. their recycling

. huckets to separate bottles and
cans from other solid waste.

Mandatory Recyclmg

Works!

NATALIE ROY

and

TYRONE LASTER

Ms. Roy is Recyeling Director and Mr. Last-
er is Assistant, Director., Takoma Park.
Marytand Department of Public Works.

N April 1939, Takoma Park became
the first municipality in.Maryland to
begin a mandatory recveling curbsicde
collection program, picking up newspa-
per. aluminum cans. and all three colors

- of glass.

The Takoma Park Department of
Public Works (DPW) provides weeklyv
curbside refuse and recyeling services
for 4.190 households. nearly 10,000 of
its 16,000 residents. Participation rates
are extremely high. with the cumula-
tive participation rate in the recycling
program an astounding 88 percent—91
percent participation of the single fam-
ilv households served and 81 percent
participation of all multi-family hou~e-
holds served.

In the program’s first year, over
1.140 tons of recyvclable materials were
collected. over 16 percent of the:waste
stream. aveoiding nearly $50,000 in dis-
posal costs. The program was so enthu-
siastically received that in June 1990.
Takoma Park added tin containers, cor-
rugated cardboard. and leaf and yard

waste to its curbside recycling pro-

gram, In addition. drop-off containers
to coliect plastics. used oil, and anti-
freeze were placed at the public works
vard.

The city also sponsors special mixed-
‘paper \eculmz drives-to collect hard-
to-recy cle materials. such as telephone
books. magazines. and junk mail, from
residents. Together with the annual
public works leaf vacuuming program.
the city recycles about 36 percent of it
waste stream. far surpassing county
and state goals. .

Starting the Program

In 1987 Takoma Park began torecog-
nize. as did the vest of the countiv, that
a trash crisis was imminent. The trash

PUBLIC WORKS for April, 199]

‘10 explore revamping the:city’s

fairy, who had magically made trash
disappear. had passed away. Landfill
capacity was diminishing and disposal
costs were soaring. As a result, waste
reduction and recyeling ‘were going to
become necessarv. In January 198%
the city appointed 15 community men-
bers to a recycling task force assigned
recy-
cling efforts.

‘The task force -recommended ex-

- ‘panding the existing newspaper collec-

tion to include glass and metals. 1t also
recommended hiring a full-time: yecy-
cling coordinator and issuing.a request
for proposals (RFP) for private collec-
tion of recvelables.

The RFP received only one bid.

'which was deemed unresponsive be-

cause of the high cost. As a result the
city decided to do the collection itzelf.
To incorporate vecveling into the city's

existing:sanitation seivices without in-.

creasing costs, the city eliminated be-
hind-the-house refuse collection and re-
designed ‘the refuse routes for more
efficiency. With these changes and the
fact that less garbage was being gener-
ated because of recycling, the sanita-
tion staff’s time in the field was greatly
reduced. The department was able to
decrease the number of refuse trucks
and reassign one refuse crew (three
peopie)to recyeling withno added labor
costs. ‘

The city also issued an RFP at that
time for processing and marketing the
collected recvclables. The city hired a
private hauler tcurrently BFI) to pick
up the commingled recy clables and take
them to an intermediate processing fa-
cility that markets them toan end-user.

Stan-Up Costs
The city's biggest expenses were the

declicated recycling vehicle and buck--

ets, some site preparation work for the
recyeling container at the DPW vard.
and public education. These costs 10-
taled 332.500. -

The track. a “CurbSorter” (Kann
Manufacturing Corporation, Gutten-
berg. lowa) recveling body on a Navis.

tar 4600 chassis, cost $38,000. The city

. received a state grant, through Mary-

land Environmental Services, to pay
for the vehicle.

The yeliow 5-gal rec_\'clmg buckets
distributed to residents each cost $2.19.
Area businesses and individuals were
solicited for contributions. Contribu-
tors’ names were displayed on the side
of the buckets along with the city's re-
cveling logo.

Preparing the DPW yard cost about
35.000 and involved digging out an area
to enable the recycling truck to tip into
a.40-cu vd container. This construction
was per -formed in-house under the di-
rection of the assistant deputy'director,;
Tyrone Laster. Public education mate-
rials cost $2.200 the first year.

One of the best known features of Ta-
koma Park's recycling program is its
enforcement program. Periodically the
recyveling coordinator will travel the re-
cyeling routes and ‘inspect residents’
trash for recyclables. If recyclables are
found in the trash, a reminder notice is
given. If noncompliance persists, warn-
ing notices are given. If the resident

. continues 10 put recyclables into the

garbage, trash collection is:stopped un-
til the resident starts complying and-a

320 municipal mfractlon citation is is-
sued.

After the first well-publicized ticket-
ing effort. the city's initial 72 percent
participation rate jumped to 88 per-
cent.

Future Plans

Takoma Park is currently assessing
wptions to-expand its recycling efforts,
including: 1) adding plastics and mixed
yaper to its regular curbside program;
2 changing its procurement practices
1+ purchase recycled paper and other
recyeled materials; 3) developing a re-
c;.'cling plan for multi-family buildings.
many of which are not vet serviced by
tre municipality; and 4) focusing a
wzste reduction program on commer-
¢izl establishments and institutions
+uch as schools and community build-
irgs. Doo
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by Kevin O'Toole

Kevin OToole is the general manager of
Recycle America of Orange County. Be-
fore taking charge of the Orange County
materials recovery faciiity, O Tooie served
as a vice president of operations for
Waste Management of North America’s
Northemn Region.

Orange County, Florida
designed its residential
curbside recycling collection
program and its MRF to work
together.
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How to build a materials ,
recovery facility that works

~

It was a case of putting the horse before
the cart.

When officials of Orange County,
Florida, mapped out their pian for a resi-
dential curbside recycling collection pro-
gram, central to it was having a guaran-
teed destination for the materials that
would be collected — and an assured
price for what was delivered.

“All our research indicated that having
a materials recovery facility would keep
the cost of collection down,” says Jim
Becker, recycling coordinator tor Orange
County, The aiternative, truck-side sorting
of the newspapers and the piastics, giass
and metal containers that would be col-
lected from 130,000 homes, “bums gas
and bums time,”-he says. “We decided
that if we could contain the collection
costs, we could pass the savings on to
the customers and therefore encourage
paricipation.”

Fiorida's 1988 Sclid Waste Manage-
ment Act mandates that all 67 counties in
the state cut their waste generation 30
percent by the end of 1994, “For us to
meet this goal,” Becker says, “having a
MRF was key." :

Rather than making it an add-on at
some future date, construction of a mate-
rials recovery facility (MRF) became an
integral component of Orange Countys
recyclirig plan.

Successtul symbiosis

The county solicited proposals in the
spring of 1989 for construction and oper-
ation of the processing center. Waste
Management, Inc. of Fiorida was the suc-
cessful respondent, and the contract was
finalized that November. The resultis Re-
cycle America of Orange County. it's a
MRF that works — for everybody.

The county, which will uitimately own
the facility, is insulated from severe mar-
ket fluctuations because of the set floor
price established in the five~-year contract.
In retum, the county commits itseif to de-
liver a specified number of tons annuaily.

The minimum for Year One of aperations
is 12,000 tons. The amount increases in
annual increments to a 45.000-ton ceiling
in Year Five. For Waste Management, this
translates into a guaranteed fiow of mate-
riais to process.

“Iit's the best of bolh worlds for each
party," says Bert Luer of this public-
private symbiosis.

Luer, who coordinated Waste Manage-
ment's proposal and assisted in the -
plant's design, is market development
manager for Waste Management of North
America’s recycling programs in Florida
The company cails its' program Recycle.
America, and it includes both collection
and processing = services. Fecycle
America of Orange County is one of about
60 processing centers presently under the

Waste Management banner nationwide.

Tons: §4.5, glitches: 0

Orange County’'s processing center
opened the first day of collections, August
1, 1990. By August 13, the county had
more than met its dehvery quota for the
month.

There were cases. says Becker when
a collection-truck would be filed after six
biocks. “We were pulling in as much as
560 tons in one week,” he says. "We
couldnt have handled it without an effi-
ciently run MRF."

Testament to its efficient design was
the MRF's performance on Day One —
64.5 tons were processed without a major
glitch. :

The plant averages atout 80tons a day.
although the figure climbed as high as
223 tons during the first six months of
operation. Processed materals include
steel, bi-metal and aluminum household
cans; PET and HDPE plastic bottles; clear
and colored giass containers; and news-
papers.

‘Design capacity for the 27,000-square-
foot facility is 120 tons per day for pape,
pius 50 tons per day for commingled ma-
terial, over two 8-hour shifts. Initial results,

Resource Recyciing May 1991



steamiined and functional

«impressive” is how Becker describes the

jant. "it's a very clean-looking facility.
what strikes you is how quickly the mate-
rigls are sorted.”

“The plant serves as a template for
other processing centers the company is
designing around the country,” says Bill
Moore. formerly directer of waste reduc-
tion and recycling for Waste Management
of North America and now vice president
of Paper Recycling international, a joint
venture of Wasie Management and Slone
Container Corporation. “One of the things
that .makes the QOrange. County facility
work,” says Moore, “is a streamlined and
functional layout.”

The plant is designec around a 10-

conveyor system with separate, below-

graund infeed conveyors tor the paper
and commingled fractions. Materials ar-
rive at the facility in collection vehicles
that feature a minimum of two compart-
ments, one or newspapers and one for
the comminglecd glass, plastics and cans.
‘The trucks cepasit the two fractions onto
specified areas of the tipping floor.

The paper infeed goes directly from the
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On an average day.at Recycle America of
Orange County, workars procass 80 tons of
matanais along the pfant’s 10 conveyors.
The facility’s vitimate capacity is 300 tons,
per day.

however, indicate that the plant can al. -
ready process as much as 200 tons per
day. The facility's vitimate capacity is 30g
tons per day.

Designed primarily to process rnatena!s
. collected from Orange Caunty’s residen-
- tia) recycling program, neighboring
mumcxpalmes outside of the county pro-
gram purview are aiso eligible to use the
_ plant. One city that has opted to do so is
Winter Park. A local Waste Management
division, Central Service Carporation,
‘handles recycling coliections for Winter
Park's 6,800-pius households as well as
about 63,500 households in Orange
County. (Orange County's collection sys-
tem is described in a sidebar.)

LERENT TR kg e
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. rity. :
MRF > from?, .approximately 130,000
. single-tamily’ homes are collected in
Orange County's weekly curbside recy-":
cling coﬂecuon pmgram.The MRF.also.
services similar programs in. the ‘cities -
of Apopka.Ocoee, Winter Garden and

e

" stackable bins o store their recyclables:
uhtil colfection day.'A - green: bin: holds

s giass botdes: and\fars HDPEan

W r.’.‘.‘g‘:‘i’k" B

re: cornrm

beverage bonles‘ and metaJ caris "The
“’lafter includes food, beverage and pet;
-food cans made of steel a!ummum ol

Newspa;ﬁers goin asenarate orang
bm. w:th any ‘overflow placed in apape

tipping floor to the baler, which is
positioned in front of the storage bunkers.
The commingled fraction, meanwhile; is
litted onto an elevated sorting line. From
there, the materials move to the main pick-
ing conveyor. Ferrous metals are first,
pulled. magnetically. Any contaminants

‘are then screened onto two residue con-

veyors. (Representative of how closely
county and company work together is the
near absence of contaminants that find

their way from curbside to the MRF. The
contamination rate hovers telow 1 per—
cent.)

Half of the plant's 24 perscnnel are em-

-ployed as sorters. They manually sepa-
rate the remaining materials ~— plastics,
aluminum and gfass containers. The lat-
ter, sorted into loads of ¢lear, brown and
green giass containers, travel by three
conveyors {0 bunkers outside the building.’
Currently, the residue is turied in the

Resourcs Recyciing. May 991



_ Baled PET and HDPE bottles are shipped

fo the Plastic Recycling Alliance plant in
Philadelphia. A joint venture of Waste’
Management and Du Pont, the Plastic
Recycling Alliance refines the recycied
matenals so they can be usec ;> make high
grade consumer preducts.

Crange County Landfill. Plans are in the
works to have it approved for use as daily
ccver for the disposal site. The residual
fraction initially ran around 7 percent, but
acjusting the screen sizes has helped
drep it down to about S percent.

Built-in markets. -

The MRF has the added advantage of
guaranteed markets for much of the ma-

‘terial that's processed.

Waste Management participates in a
number of joint ventures in the recycling
arena. One is with Stone Container Cor-
poration, a leading producer of packaging
preducts. Another is with the Ou Pont

- Company, whose expertise in polymer
technology is widely reccgnized. Both

ventures provide Recycle America of

Orange County with assured outlets fc
all papers and plastics, respectively.

. Some of the newspapers baled at th
MRF are shipped to a Stone Containe
affiliate in Jacksonville, Florida. PET an:
HOPE bottles, meanwhile, go to the Plas
tic Recycling Alliance facility in Philade
phia. Pennsyfvama ("Plastic Recyctin.
Alliznce’ is the Wasie Managemen:
Du Pent jointventure.) There, the recycler
plastics are mcdified and upgraded intc
the base materiai used to make high qual
ity consumer products.

Waste Management and American Na
tional Can Company have aiso formed -
joint venture that will broker ail glass anc
metais collected under the auspices o
Recycle America.

Planning for the future
As. embiematic of Orange County-as Dis-
ney World and Universal Studios are the
area’s burgecning population and the at.
tendant traffic jams. in Fiorida, growth o:
every kind must be factored into operating
a MRF.

Aiready, Recycle Amenca of Orange
County has estabiished a transfer statior

Ffom August T 1990 throt.gh January
/| 31,1991, Hecyc‘e America of Orange
County ‘processed enough newspa-

persto save nearly 120 000 treesfmm'

"_- Clear glass
-1 Brown giass
_ ~Greenglass
- PET& HDPEboﬂles
Telephone books - _‘_]23
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for collection trucks that service the north-
west sector of the county. The transfer
station facilitates delivery of materials to

the MRF, which is located on a parcel of

land at the Orange County Landfill in the
southeastem quadrant. :

The future has aiso.been factored into
the plant itself. A more mechanized sep-
aration system for plastics and aluminum
cans will be installed when commingled
throughput exceeds the original system'’s
cacabilities.

Built-in flexibllity
Having the. MRF also allows for flexibility
in‘the county's program. As Becker says,
“We can add materials beyond those orig-
inally designated for callection.” A case
in point was the temporary addition of tele-
phone bdoks to the collection routes. Be-
tween last December and this February,
participants could set out their old phone
books atong with their newspapers. Recy-
cle America of Orange County shipped
the. books to a U.S. Gypsum plant in
Jacksonville, to be recycled into wall-
board.

Recentty the facility began phasing in
commercial recyciables. A small amount

of old corrugated containers (OCC) is cur-
rendy being processed. (OCC is. sorteq
on the floor rather than on the conveyor.) -
Long-term plans for processing other
grades of commercial paper will take hoid
sometime after 1991. In the meantime,
the-MRF nas been known to salvage loads
of outside haulers’ commercial recy.
ciaoles. On occasion, a hauler whose load
has been rejected by vendors because of
imgroper sorting has brought the mate.
rials to the processing center so they
could be separated for recycling.

No surprises -

- Just six months after Recycle America of '

Orange County cpened its doors, 10,544
tons of processed recyc'ables had gone
out them (see sidebar). In addition to the
facility's design, Moore cites another
reason for the facility’s success. -
“In terms of both material composition
and flow, there are no real surprises,” he
says. This same strategy of, as Maore.
puts it “knowing exactly what you're
working wilth,” will form the basis of all
future plans at the MRF.
*That's why this plam works,” he says
“and works so well." RR
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~ SEATTLE'S ROAD

70 RECOVERY

Designed to change Seattle’s lifestyle through
waste reduction and accomplishment of a
60% recycling and composting goal, the
City’s new integrated solid waste
management plan focuses on future, and

HE SCENE is Seattle in the
yeer 2010. In many ways
the City is much the same as
20 years ago: diverse neigh<
borhoods, a prosperous
downtown, a vigorous port
and industrial area, a land-
scape green and beautiful all year
round. Looking closer, however, one
finds people living and working in a dif-

‘ferent way. They don't talk about it

" 28

much. geec:'use m‘x: seemm;amml
way to be, but they are thinking differ-
ently t0o. As a result of thousands of
unconscious choices, people in Seattle
are throwing away much less than they
did in 1989.

Source separating recyclables and

-compostables has become a way of life.

In most homes, every room has a recy-
cle can. A small waste can is tucked

away in a corner of the ldtchen for ocea-

sionel use. Many homes have a com-
post or worm bin. either in the back-
yard or on the patio or deck. Every
home has a special container for food
waste. At work, in school. in shopping
malls and on street corners. people ca-
sually toss their pop canms, bottles,
newspapers and paper into recveling
cans and scraps of food into ‘compost
buckets. Employees are rewarded for
discovering ingenious new ways to re-
duce waste or recycle office materials.

To make waste reduction and recy-
cling easier, dozens of products, in-
vented by enterprising small busi-
nesses, are now manufactured and
distributed widely. In-home recycling

BroCyere

‘present, realities.

Lorz'g Parker

containers and compost bins of all
shapes-and sizes are available at. most
hardware stores. Other commonly sold
products are reusabie canvas bags and
bulk food containers for groceries and
carry out foods, plastic bag drying

racks and stylish mess kits for esting

out at fast-food restaurants.

Recycling is a flourishing business,
with many firms competing to collect a
wide variety of recyciable materials.
Recyclables and compostables are col-
lected once a week from nearly every
home, office and industry in the City
Waste collection is necessary less often.

Processing of recyclables has become
a major industry in Seattle;, employing
hundreds of people. The brightest,
most creative young men and women
often choose careers in developing new
recycling technology and designing

new products made from recycled ma- .
terials and with minimal, easily recycla-

ble packaging. Recycled products and
secondary matericls are among the

port's fastest growing exports.

These days, so much material is recy-
cled or never thrown away in the first
place, that relatively little is left' over
that can be called “waste.” That re
maining nonrecycled waste is shipped
by train to a landfll in eastern Wash-
ington or Oregon where it is buried
safely:

GETTING THERE
That long term vision of the future

will become reality with the successful
implementation of Seattle’s receatly

- gp 52-;. o Lo K
Pre Integrated Solid Waste Man-
agement Plag. The City of Seattle hasa
popuiation of half a million and in 1987
generated an estimated 686.695 tons of
waste. Of ‘this, about 25 percent
{170,283 tons} was recycled by private
recycling companies, leaving 516,412
to be disposed of The City has just
spent 8 very intense year—both politi-
cally apd technically—~reslly looking at
itself, its waste and what it should be
doing. As a result, the City Council has
made some momentous decisions, four
of the most important béing:

* A goal of recycling and composting

60 percent of the City’s waste by

1998 was established. and programs

designed to accomplish that goal

wers approved: )

Development of a waste-to-energy

-plant was set aside to give citizens a

chance to show how much recycling

can be done, and because of uncer-
tainties about future regulation of:

-ash disposal;

* A collection system and rate struc.
ture were adopted to give Seattle
consumers choice and control over
the rates they pay for garbage collec-
tion: and .

* A choice was made to gain control of
waste disposal by leaving the coun-
ty’s disposal system and procuring &

. new landfiil through a-competitive
request for proposals.
These decisions were made after a

L ]

great deal of study and forethought

The Solid Waste Utility last year com-
pleted a 10 volume Envirunmental Irm-
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pact Statement on Waste Reduction,
Recycling and Disposal Alternatives
which used a computer model to closely
examine the costs and effects of six re-
~vcling scenarios involving 21 different

yciing programs and matching them

.h 13 disposal options, including
pear and distant landfilling, mixed
solid waste processing and waste-to-
energy plants of various sizes and

tvpes.

The City has also conducted a com-
plete waste stream analysis. probably
the most thorough yet undertaken in
the country. Samples were collected
monthly for 2 year from both commer-
cial and regidential waste to ensure an
accurate record of seasonal trends in
the disposal of solid wastes as well as
differences from various sectors.

To achieve the 60 percent reduction
and recycling goal. the City is imple
menting a wide range of programs in-
cluding public education. curbside col-
Jection of recyciables and yard waste,
commercial and apartment recycling
and mixed waste processing of select
loads of waste. The City will also con-
sider developing a food waste compost-
ing facility.

WASTE REDUCTION AND RESIDENTIAL
RATE DESIGH

Although waste reduction is the
City's highest priority for solid waste
wagement, efforts so far have been
aited. The Utiiity has piloted a few
community educational projects and
has inserted seleczZive shopping tips in

. BioCycre
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garbage bills. Setting an example for
others, the City bas ‘adopted a policy
prohibiting City purchase of plastic
beverage cans and polystyrene foam
food and beverage containers. Also, the
City has lo{:biec} for Federal and State
ackaging legislation.
P The most effective waste reduction
strategy has been the variaole can rate
sgucture which gives customers a £
nancial incentive to reduce the amount
of garbage they throw away. Residents
must pay for the amount of garbage
they produce. As they reduce the

amount they set out. they are rewarded

by -a cheaper garbage bill Since 1981
when the variable can rate structure

Controcted curbside collection of
recyciables is handied by two
companies: Recycie America (a.
Waste Managemasnt Inc.) on the
north end of the city, and Recycle
Seattie {(Rabanco Co.) in the south.

was estabiished. the average subscsip-

tion for residential ratepayers has

dropped from 3.5 to 1.4 cans.

The City's pew rate structure is sum-
marized below:

o Multi-family Variable Rates. Multi-
family building owners can choose:
any level of service, whereas previ-
ously they were limited to subscrip-
tion levels equal to multiples of the
number of units. Allowing these cus-
tomers maore service level flexibility .
will provide increased incentive to re-
duce the volume of waste disposed.

. » Compacted Waste. A new rate for

compacted waste in detachable con-
tainers is charged to reilect the in-
creased cost of disposal from the in-
creased weight. Weight limits
control the amount of compacted
waste that can be put in a can.

* LIEH Subsidy. Qualified low in-
come. elderly and handicapped cus-
tomers: are eligible for a subsidized
rate for one and two cans.

¢ Backyard vs Curbside Pickup. Cus-
tomers_are offered a choice between
curb/alley and backyvard service.
Rates for bacikcyard pickup are 40
percent more than bringing the can
to the curb. This 40 percent premium
represents about double the .cost of
service, but provides a strong incen-
tive to bring waste to the curb and
eventually lower collection costs.

.o Basic Rate Structure. The one-can

rate is $13.75 per month There is no
charge for curbside recycling service;
this cost is included in the garbage
rates. The second and third can esch
cost an additionai $9 rather than the
1988 $5 differential This was done
to provide an increased incentive for
waste reduction and recycling. In
the long run, customers shouid be
charged based on the actual weight
of the garbage they produce .each
week. The current variable can rate
is as close as the City can currently
get to an infinitely variable rate. °

o Extra Waste. A pre-paid trash
for extra wagte is available for $5.

¢ Yard Waste, Curb/alley collection of
yard waste is available weekly or bi-

"1 Recycte Seattle”
684-7600
Recover<Reccie - Reuse

JUNE 1989 29



30

weekly for $2 per month, with a re-
quired annual subscription. As many
as 20 cans. bags or bundles of yard
waste will be collected each month
“The fee is low to encourage subscrip-
tion. but not so low as to discourage
backyard composting.

s Minicap. A new 19 gallon mini-can
service is available to those who pro-
duce little waste and/or recycle and
compost most of their waste. This
rate provides a significant incentive
for waste reduction and recycling for
customers who were not filling ane
garbage can.

s Bulky Item Pickup. For a 315 fee,

- bulky items such as refrigerators,
stoves. mattresses and sofas will be
collected. The service is on-call.

CURBSIDE RECYCLING

Begun in February 1988, the curb/
alley recycling program serves all sin-
gle family houses and multi-family
units up to four-plexes. The City is di-
vided into two sectors. north and south
of the Ship Canal, for contracted curb-
side collection of recyclabies. Materials
collected include newspaper, mixed pa-
per. cardboard, glass, tin cans and alu-
minum. The north end contractor, Re-
cycle America {8 Waste Management,
Inc. company), picks up these materi-

als weekly in three stacking bins. The

south end contractar, Recycie Seattle (a.

Rabanco Company), collects the same
materials monthly from 60 or 90-gallon
wheeled toters. _

The 1988 collection and processing
costs for the curbside program were
§1,070.000. Recycle Seattle received
$47.75 per ton, has no guaranteed mini-
mum annusl payment and shares the
risk with the City for recycling market
prices. Recycle America received
$48.15 per ton of recyclables, has a
minimum payment based upon. 40 per-
cent sign-ups in the first year and bears
all the risk for recycling market prices.,
Each year the price paid per ton will be
adjusted at 80 percent of the change in
the Consumer Price Index. .

In its first year the program has ex-
ceeded the original projections for par-
ticipation and for tonnage. At the end
of the first year, over 63 percent of the
eligible housing units in the City had
signed up to receive bins or toters, and
the City had collected and ‘marketed
30.000 tons of recyclables through the
curbside program. The program’s suc-
cess can be attributed to several fac-
tors; including the solid promotion
done by the City and the contractors,
the program’s convenience and the fact
that many people in Seattle already
were recycling to some extent. The
1988 recycling tonnage from the curb/

alley recycling program represents .

about ten percent of the residential

BioCycrLe

Flgb’m 1. .Seattle Solid Waste Management Plan
{60% Recycling and 40% Distant Landflll In- 1896} -
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waste stream and about 3.3 percent of
the total waste stream.

APARTMENT RECYCLING

On January 30, 1989, the Seattle
City Council approved an Aparzment
Recvcling Diversion Credit Program.
According to the diversion credit pro-
gram, the City would pay, private recy-
clers'for each ton of recvciable material
that they diverted from the apartment
building waste stream. The diversion
credit was to be paid to any recycler
who could meet the terms of a form
contract approved by the City Council
The program was seen as a way to pro-
vide a variety of recyveling services to
multi-family buildings (five or more
units) and to mitigate the effects of the
curbside program on private recvclers.

_As of May 1, 1989, only one private
recycler (Nuts 'n’ Bolts Recycling) had
signed the Apartment Recvcling Con-
‘tract. Upon further questioning of
other private recyclers, the Solid Waste
Utility determined that no other recy-
clers were interested in signing the ex-
isting apartment . recycling contract.
Since Nuts ‘n’ Bolts Recycling is a very
small company that is not able to ade-
quately serve the entire city, the City
decided that it needed to take a differ-
ent approach.

‘The Solid Waste Utility has, there-.
“fore. begun developing a Request for

Proposal for a contractor{s) to serve
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multi-unit buildings. The City will be
divided into: sectors, allowing propos-
ers to submit proposals to serve
smaller parts, or all of the Citx.

Meapwiile. as the Request for Pro-
posal is being developed. the Solid
Waste Utility will also negotiate with
the current curbside contractors to add
apartment recycling to their routes. If
a reasonable price and service can be
negotiated during this process, the
Solid Waste Utility will suggest to the
City Council that the City take this
quickeér, simpler route towards adding
comprenensive multi-family recycling
to the City's recycling programs.

If contracts can be negotiatad with
the Curbside Contractors, an apart-
ment recycling program will be in place
by Fall, 1989. If the City issues an .
RFP. it will be early 1990 before 2 pro- -
gram is in place. In either case, the
Solid Waste Utility plans to allow Nuts.
‘s’ Bolts Recycling to continue collect-
.ing recvclables (for $35/ton) under their
present diversion credit contract.

- In 1988, a full-time apartment recy-

" cling coordinator was hired to develop
and implement the apartment recy-
cling program. The coordinator is re-
sponsible for informing apartment
owners, managers and dwellers how to
recycle, promoting the asvailability of
the program throughout the City, and
coordinating information between the
City. recyclers and apartment building
owners, managers and tenants. -

‘CURB WASITE...

RECYCLE

Call 684-7600
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City of Seattie Manthiy Residential Rates

Container Size 1988 Rates 1989 Curb/Alley Backyard Service
“an
Jallon) NIA $10.70 NA
One-Can
(30 Galion) $13.55 $13.75 $19.25
Two-Can : :
(60 Gailon) $18.55 2278 , $31.85
Thres-Lan :
(30 Gatlen) $23.55 $31.75 $44.45
Each Adgitional Can
(30 Gaton) $ 5.00 $ 9.00 $12.60

YARD WASTE COMPOSTING PROGRAMS

In October 1988 the City Counci
mandated that yard waste be sepe-
rated from garbage. To handle this
yard waste, the City has begun a three-
pronged yard waste management
strategy of backyard composting,
curbside yard waste coliection and ex-
pansion of the transfer station ciean
green collection program.

The Utility has budgeted $530.000
for the first year of the backyard com-
posting program, with 75 percent of
the cost to be covered by a Washington
Department of Ecology grant. The
City will hire a consultant to coordinate
" . vorogram which will employ the

valent of six full-time trainers to
reach 6,000 residents. Each participant

will receive in-home instruction on com-

posting techniques and a free compost-
ing bin or $25 equivalent.

On January 1, 1989, as part of new
garbage collection contracts. the City
began curbside collection of yard waste
from all City residences. For a fee of $2
per month. as many as 20 cans, bags or
bundles of yard waste will be collected.
Yard waste is collected on the same day
as garbage using a one-person reardoad

truck. General Disposal collects weekly .

in the porthern two-thirds of the City.
U.S. Disposal collects monthly Novem-
ber through February and biweekly
during the remainder of the year in the
southern third of the City. .

Yard waste is hauled to the Cedar
Grove Compost Facility, s new com-
posting facility located on 25 acres ad-
jacent to the Cedar Hills Landfill and
owned and managed by the Rabanco
Company. Cedar Grove has been per-
mitted for operation and is beginning
to receive material The facility is des-

ignated to process 30,000 tons annu-.

ally, but with additiopal equipment
‘4 accommodate more. The yard
.e is shredded by a tub grinder,
screened and piled in windrows to com-
post- The finished compost will be sold
as a soil amendment or landfill cover.

BioCrcrLe

EDUCATION AND COMMUNITY RELATIONS
Market research indicates that the
ublic cannot and will not adopt a new
gehavior or participate in a new pro-
gram uniess they imow about it, are
persuaded of its benefits, find it easy to

.do, and are frequently reminded to do

it. These concepts have been the basis
of the Utility's community relations ef-
forts for the past two years.

To ensure an integrated, consistent
approach to gaining public support for
the City’'s waste reduction and recy-
cling goals, the Utility has assigned
four staff to be responsible for pianning
and managing the information, educa-

tion and invoivement activities. A pro-.

motional consultant and staff from the
City's recycling and waste collection
contractors join the Utility staff in
both the planning and implementation
phases of promotion and education ac-
tivities. The cost of these activities is
about $375.000 per year, not including
staff salaries. but inciuding consultant
services, costs of slide shows, bill in-
serts and other audiofvisual and print
materials, .

This year the Utility will establish a
Block Leader Program to organize vol
unteer citizens to distribute Utility lit-
erature doaor-to~door on their block, en-
courage participation in Utility
programs and educate their neighbors
about waste reduction, recycling and
composting behaviors which will be

necessary for the City to meet its 60-

percent recovery goal
Hiscoricaﬂy.e?ew recycling and com-
posting programs bave included a bud-
get for publicity and information. As
programs are designed. the Utility will
continue to inciude sufficient emphasis
on getting the word out. This includes
written and audio-visual media In ad-
dition to using public service announce-
ments and press releases, the Utility is
going to develop a newsletter for distri-
bution by block leaders. Neighbor-
hoods with low sign-up rates for curb-
side recycling will be targeted for

special attention. .
Although the Utility does not con-
tract for collection in the commercial
and industrial sectors, it has a role to
play in promoting waste reduction and
ing in these sectors and provid-

ing information about private recycling.

services. Commercial garbage cus-
tomers need information on how to re-
duce waste and where to find i

+service providers. The Greater Seattls

Chamber of Commerce has offered to

: be a partoer in such an effort. The City

is working with the Chamber to estab-
lish a Recycling Counci to serve as the
point of information for all commercial
waste reduction and recycling services,

COMMUNITY ENGINEERING

The aim of the Utility’s public educa-
tion activities is that school children,
dtizens and rate payers understand the
need for waste reduction and recycling
so they will produce less waste and re
cycle more, both at home and at work.
Through its public education program,
the Utility advocates change in the
way people treat solid waste, from a
throw-away mentality to a conserva-

tion ethic. Educational themes includes -

selective shopping, reusing products,
buying durable products and aveiding
excessive packaging.

Through school programs, ratepay-
ers of tomorrow can be i
change waste reduction and recycling
behavior. Waste. management educa-
tion and waste reduction and recyeling
practices are being incorporated in
school classrooms from K-12. A 1988

infiuenced to

study, Recommendations for an Ele- -

mentary School Curriculum and Edu-
¢ation Program. on Recycling, which -
cluded focus groups of Seattle
teachers, recornmended that the Utility
develop a comprehensive solid waste
education program for the Seattle Pub-
lic Schools. The schools’ programs
should aim to establish a waste reduc-

tion and recyeling ethic in primary -

grade children, to demonstrate that
ethic by establishing reuse and recy-

cling programs in the schools, and to-

promote participation at home in recy-
cling and composting programa.

With this comprehensive approach
to management of its waste, the City is
well on the road to reaching its ambi-
tious 60 percent recycling goal. Though
a challengpe. it is not an impossible task.
With careful implementation. and with
mid-course corrections when and if
needed, the goal can be accom-
plisbed. [ ]

Lorie Parker is the Recycling Coordina-
tor for the (3ty of Seattle. Part of this re-
port is based on her presentation at the
BioCycle West Coast Conference in San
Francisco, California, March 1889.
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What is a MRF?

K Material Recovery Facility, or MRF, is an intermed;a:e processing
céncef which transforms recyclable solid waste materials into m#tketable g
industrial feeds:ocks for subsequent manufac:uringjprocesses. The MRF, ‘
as designed and operated by New England CRInc¢., Ilncorporates two separate
procéssing lines - one for paper recyclables and ome for mixed recyclables,
e.g., glass and mixed metal beverage and food containers and selected
plasﬁics. While most MRF's currently in operation employ labor-intensive
sorting and processing techniques, New England CRInc.'s MRF capitalizes

on near-~total automated technology.

' How does a MRF work?

Fiéure 1 shows the layout of a typical New England CRInc. MRF.
Recyclables are delivered to the MRF separated into two streams or fractions:
paper and mixed recyclables. The method of collection and delivery of
recyclables to the MRF is independent of the effective operation of the MRF.
However, the most effective method is source separation into the two
separate fractions ﬁy the waste generator and curb-side collection by

compar;men:a;ized coliec:ion vehicles on a regularly scheduled basis.

For optimum MRF operational efficiency certain standards must be met
at the time source separation-and curb-side col}ection and delivery tS the
MRF take place. For example, all newspapers should be dry and either tied
in bundles with string or placed in brown (kraft) paper bags. All glossy-
£inish phoéogréphs or brochures should be. removed. All beverage and food
confaineré (metal, glass or plastic) should be empty, rinsed, dry-and un~
broken, not crushed, with all tops/caps/lids and labels removed. Adherence
to such standards should cause minimal inconvenience to the waste generator.
Additionally, most source separation/curb-side collection programs provide
a plastic box (made of recycled plastic), free of charge, to each household

for the source separation and curb-side set-out of wmixed recyclables.



Upon arrival at the MRF, eéch recyclable delivery vehicle is first
weighed and then proceeds to an inspection station for load acceptance and
moveﬁent to the drive-thru at the tipping floor end of the facility. The
'.tzpping floor derives its name from, the fact that this is where the vehicles .
"dump or "tip" their loads of recyclables. Since each load is divided into
two fractions (paper and mixed recyclables), the vehicle can easily dump
its load of paper in the'vicinity of the papgr”processing line pit and its
load of mixed recyclables in the vicinity of the mixed‘recyclables processing
line pit. Once dumped on the fl;or, the load is further fn%pected‘for delivery
standards compliance and is accepted or rejected accordingly.  The delivery
vehicle exits the facility and returns to the scale where it is weighed again.
Thus, acéurate recordé-of total tongagevof recyclables delivered can be
maintained. Frpn:—en& loaders'arégused to pgéh the paper and mixed recyclables

into the respective processing line pits.

The paper processing line is rather simple. involving only sorting
to marketing standards and baling. The resulting bales are taken directly
from the baler by forklift and loaded omto trailers for sthment. This is

‘Nev England CRInc.'s handle-once-baler-to-trailer concepc.

The mixed fecydlables processing line is the heart of New England
CRInc.'s MRF. The system employs near-total automated Sorting and pro-
-cessing techniques. The sorting technology itself is of European origin
and design. Basically, the syétem breaks the mixed,recyclaﬁles-was:e
fraction down further into ferrous metal, aluminum, amber glass, green
glass, flint (clear) glass, PET (polyethylene). plastic and HDPE (high
density polyethylene) plastic fraccions. Each of these resulting fractions

are then processed to meet marketing standards specific to each fractiom.

Fig&re 2 depicts the layout of the mixed recyclables processing line.
From the mixed~fecyclables pit, material is fed by the stoqk conveyor (#1)
to a chain conveyor (#2) to a belt convejor (#3) to a magneﬁic separator (#4)
which separates or sorts out all ferrous metal. The latter is then directed
via another conveyor (#11) to a shredder where ic is shredded‘according to

marketing specifications. The remaining fraction, consisting of aluminum,



glass and plastics, is then directed through a screening machine (#5) which
.-dividgs the material stream into two streams and screens out vaéte (non-
recyélables) and brokeh glass (both being dirécted by‘conveysr (#20) to a
Tesidue container). Each material:flow is directed to inclined»scrting
machines (#6, 6.1) where heavy materials (glass) are separated from light
ones (alﬁminum. PET and HDPE). The glass is directed by conveyors (#7, 7.1)
through another screening machine (#10) and then onto a sorting conveyor (#12)
vhere it is sorted by color. Since flint glass comprises 55 percent .

of the glass fraction, green and amber glasé are "negatively pulled" manually
and directed by separate conveyors (#17, 18) to crushers which crush each
color glass separately. Since the flint glass was not pulled, it proceeds-
along conveyors (#12, 19) to its own crusher, where it too is crushed accord-
ing to marketing specificatioms. Going back to the incliﬂed sorting machine,
thé_ligh: materials are directed through scfeening machines (#8, 8.1) and
aluminum separators (#9, 9.1) which sort out the aluminum. The latter is
directed via conveyor (#16) to a flattener or baler where it is processed according
to marketing specifications. The remaining plastics fraction is sorted into
HDPE and PET fractions and directed via comveyors (#13, 13.1, 14) for
subsequent processing. 'The HDPE is granulated and the PET is perforated

and baled aécording éo marketing specifications. The system is designed

to accept additiomal recyclable fractions upon market development, i.e.
comingled plastic.

The Recyeling-MRF Rationale

Study after study, conducted-across the United Séﬁtes. has shown that
returning discarded materials to industry for re—use as manufacturing feed-
stocks makes good sense. Recycling also contributes to the following major
national priorities:

° Energy Conservation - The use of recycled materials as
manufacturing feedstocks conserves large quantities of essential enefgy
resources.

‘ ° Effective Raw Material Utilization - The use of recycled
materials conserves critical non-rengwable natural resources for generations

of Americans to come,



° Sound Environmental Management - Recycling not only ‘reduces
the volume of the waste stream which must ultimately be landfilled, but
-{t removes potential contaﬁlnancs, such as heav§ metals, from the waste
Sstrean. ’ ‘ :

kS
Recycling has also been demonstrated to be the most cost effective

solid waste management option available. New England CRInc.'s near-total
automated MRF offers significant advantages over o:ﬁer labar-intensive
systems: ° .

® Facility Capacity - While facility capacity can be scaled to meet
specific daily tonnagevrequirements, 80 tons of mixed recyclables and 60 tons _
of paper per day can typically be processed for a community of 250-300,00. population.

® Marketing Specification - Materials are processed automatically
to meet specific marketing standards. h ‘

® Marketing Advantage - Due to the high volume and -good quality
of marketable materials processed by tﬁe MRF and New England CRInc.,

premium market prices are obtained for all materials sold.
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DESIGN OF MATERIALS RECOVERY FACILITIES (MRFs)

George M. Savage
CalRecovery, Inc.



Abstract

The design of MRFs is discussed, including the design criteria for the facilities, the
available eQUiprﬁent. and system pérforrnance. The topic is approached in a broad context, -
addressing the processing of feedstocks in the form of singular recyclable components, of

commingled recyclables, and of mixed municipal solid wastes.

Examples of des}gns of processing lines and facilities are presented along with

descriptions of design rationale and consequences.



Introduction

The désign of a materials recovery facility (MRF) follows a series of basic considera- .

tions, which generally include the following:

1. ldentifying the chargcteristics’ of the wastes to be processed.

2 ‘Maximizing recovered product quality.

3. Maximizing diversion of wastes from landfil.

4, Utilizing. proven syﬁtem concepts.

S.A Provision for receipt of munic}pal soiid waste (MSW), based on the types and fre-

quency of vehicles delivering the material.

6. Utilizing manual labor for those operations where current automation technology is

lacking, unproven, or but marginally effective.

7. Establishing the throughput capacity, required availability, and desired redundancy

for the system.

Materials recovery facilities can be classified into two general types based on the
characteristics of the inpu% municipal solid waste; namely source-separated or mixed.
Taken here, source—'separaied wastes refer to those that are collected in singular (i.e., seg-
regated) components or in commingléd form (a mixture of several components, e.g., metal
and glass containers). Mixed wastes are not separated prior to' collection and obviously

such a mixture contains numerous components.

Sourcé-separated recyclables do not suffer from the higher degree of contamination

from food wastes and other contaminants exhibited by recyclables in mixed MSW. Thus,



the percentage reéovery of recyclables from source-separated wastes is ‘substantially

greater than that from mixed wastes.

The following discussion considers first the design of a MRF for processing source-
separated materials. Subsequently, the design of a MRF for processing mixed MSW is

considered.

Source-Segarated MSW

Process flow diagrams for a 120 TPD materials recovery facility project are shown in .
Figures 1 and 2, respectively, for a paper processing line and a container processing line.
Each of these flow diagrams is also a mass balance showing the tonnages of the various

recyb!ables as they enter and exit the system.

The process design in this example assumes that 25% of the available recyclables
arrive at the faciiity in pre-segregated, singular form (e.g., tin cans) and that the remaining
75% is commingled. Each of the flow diagrams shows provision for redundancy in receiv-

ing, sorting, and processing.

Breakage and contamination génerélly amount to approximately 7 to 10% of the in-
feed total. Glass breakage during collection and material handling at the facility results in
the loss of small partic!eé of gl‘as’s as residue, if markeis for mixed colored cullet are not
available. Contamination must be removed within the ranges dictated by the market speci-

fications. Commeon contaminants include corrugated and magazines included with resi-
dential newspaper collections, and low-grade paper (such as envelopes with windows) in

commercial high-grade paper.collectidns.
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# .
Figure 3 is an example plan view of a facility matching the flow diagrams described
above. The facility is designed to provide a high level of redundancy, both in paper pro-

cessing and in container processing.

For the paper line, two receiving pits are shown and each line is capable of handling
either the maximum anticipated mixed paper waste or the maximum anticipated segregated

paper waste.

Similarly, for the container line, three receiving pits are shown. Two of the lines are
totéuy redundant, with each capable of handling either the max'imum anticipated mixed -
container waste or the maximum anticipated segregated container waste. The third line is

provided to handle segregated plastic and aluminum containers exclusively.

The tipping floor and product storage areas are sized for a minimum of one day’'s

storage of all materials.

This particular design provides for a facility with a minimum risk of downtime resuilt-
ing from equipment féilure. However, the prévision of extensive redundancy is expensive.
Substantial economies may be realized by eliminating redundant processiﬁg éégabilify and
operating on at least a two-shift basis. However, in any plant, hachinew can and will break
dowﬁ. -In the case of a plant with little or no redundancy.; plans must be in place regarding

how to meet anticipated breakdowns to minimize the effect of an outage.

Mixed MSW

Recyclable materials can be recovered in a2 mixed MSW processing facility. :Su‘ch
materials recovery facilities segregate and recover the recyclable components from the het-

erogeneous-mixture MSW. As opposed to MRFs processing commingled-and segregated .
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components wherein 80% or more of the input fna.teriaIS are recdvered in the form of mar-
ketable end;products. MRFs processing mixed MSW can recover approiimately 10 to 20%
of the input in the form of marketable grades of metals, glass, plastics, and paper.
Additional resource recovery can be achieved by integrating into the facility ciiesign.a.ddi-
tional processing operations to recover refuse-derived fuel (RDF) or a compostable feed-
stock. These options for integration can increase the total diversion to within the range of

75 to 85% if markets for the other materials exist.

An example of a materials recovery: facility design configured for the primary pur-
pose.of processing and recovering recyc!gble materials from mixed municipal solid waste,
including ferro’us, HDPE, PET, aluminum, and éeveral grades of paper, is presented in -
Figure 4. The p.r.ocessing capacity is assumed to be 50 TPH. The processing sy;stem in-
corporétes both mechanical and manuai separation processes in order to optimize the re-
covery of marketable secondary materials. The design recovers approximately 15% of the

input mixed waste in the form of marketable grades of recyclables.

Wastes are assumed delivered to the facility via transfer trailers or refuse collection

vehicles. A description of the facility design follows.

Wheel loaders and a picking crane are employed to remove large, heavy objects
and other nonprocessibles from the waste stream prior to the waste entering the process-

ing equipment.'

Provision is made in the facility to segregate corrugated.and other marketable waste
paper grades by wheel loader that arrive in loads of waste composed predominantly of pa-

per materials. When sufficient corrugated or other paper grades are removed on the tip
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- ping floor by wheel loader and accumulated, the materials are transported directly to a

baler, bypassing the mixed waste processing equipment.

Mixed MSW is introduced to a two-stage primary trommel, with the first stage under-
size material passing by a magnetic separator for ferrous extraction. The resuiting brocess

residue is routed to the output residue stream.

The primary .trommel second-stage unders pass 'through a magnetic separator,
where the ferrous is removed and conveyed to a sorting station. At the sorting station.’fei'-
rous from the trommel oversize material extracted by a magnetic separator joins the ferrous
extracted from the second-stage trommel unders. Ferrous cans are sorted from other fer-
rous and sent to a can processing subsystem to provide a product with minimal contami-

nation. {

After passing through a magnetic separator, the -primary trommel overs are con-
veyed to a second sorting station where HDPE, PET, afluminum, cardboa;d. and various
paper grades are manually separated. \}Vhen sufficient quantities of these matgrials are ac-
cumuiated, they are processed by one of two bél‘ers. The second baler serves as a compo-

nent of processing redundancy for the facility.

A third sorting station receives undersize from the second stage of the primary
trommel after ferrous removal. HDPE and PET containers are manually sorted at this sta-
tion, as well as aluminum and some high-grade paper. The remaining waste joins the

waste from the sorting station processing the trommel oversize stream.

Substantial manual sorting is utilized for segregation of plastics and aluminum be-
cause manual sorting is efficient for recovering the various plastic polymers and aluminum

beverage containers and because of the opportunity for employment development.

10



Additicnally, mechanical and electro-mechanical -separation systems for plastic p"olymers

and aluminum materials are developmental for waste processing applications.

Process residues account for about 85% of the incoming solid waste. Much of the
process residues are combustible and biodegradable ofganic materials. These materiais
require landfill dgsposal unless proceésed for energy fecovery or converted to a com-
;aostable fé'edstéck for subsequent composting. For example, if refuse-derived fuel recov-
ery is integrated with ﬁxatedals recovery, the residue stream could be reduced to 15 to ~25%

of the input MSW.

Conclusions

The design of ,ma't‘erials‘recovery facilities is dependent upon a number of consider-
ations. One key consideratibn in tﬁe selection of appropriate facility designs is the form of
;‘t'he:delive,red feéd'stock. i.e., source-separated recyclables or mixed municipal solid waste.
A second key consideration is the level of recycling or'waste diversion that is required.
'~ Source separation programs (i.e., collection and processing) may achieve 20 to 30% diver-
sion, while mixed waste proceséing may be required if diversion goalé‘ are 30% or greater.

Of course, markets must be available for the recovered products in either case.

The impetus toward greater rates of waste diversion from landfills places a greater
burden on'the designer to efﬁci'enily and cost-effectively process and recover additional -
components of the waste stream. This paper has presented the rationale of progess de-
sién and exampl:es of facility designs to illustrate the variety of processing means available

to achieve waste diversion.
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by Steve Apotheker
Resource Recycling

Market quality issues loom

_for MRFs

“As more Ssecondary materials become
available lo industry for recycling, con-
tamination leveis will be cause for greater
concem,” wamns Chaz Miller. director
of recycling for the Washington, D.C.-
based Glass Packaging Insitute. The
ability of traditional markets to handle off-
specification recycied material by biend-
ing it with qualiity recycled, or virgin,
material will be less successful. The re-
cent convention of the. Institute of Scrap
Recycling Industries featured a forceful
panel presentation by aluminum and can
company representatives about contam-
ination problems seen in used aluminum
beverage can (UBC) recycling. In both the
glass and aluminum can industries, the
message has come down hard and clear
that more attention to higher quality stan-

dards is needed. by processors, particu--

lariy by maienals recovery facilities
(MRFs) that accept commingied recycla-
bles for soning at a central location.
There are three arguments for using a
commingled approach, say MRF vendors.
First, MAFs contribute to higher citizen
participation rates by aflowing the con-

. venience of setting out commingled recy-

ciables. Second, collection can be done
qQuicker and more efficiently in a truck with
one or two compartments: the driver
spends less time sorting and the storage
capacity ' of the collection vehicle is
maximized before unioading must occur.
Finally, a centralized processing opera-
tion combines technology and people to
upgrade a mixed recyclabie stream to the
high quality materials acceptabie to
buyers.

On the other hand, a number of repre-
sentatives from the glass and aluminum
can industry are emphasizing the need
for greater efforts to be mace by MRF
cperators to provide a quality product.

While these representatives have seen

the MRF concept evoive, with reasonabiy
successful efforts on the parts of some
companies, there is still a need for greater

improvements in technology and better

training of workers so that quality stan-
dards can be met consistently.

Aluminum can companies feel impact
of curbside material )
With an increase in the aluminum can re-
cycling rate from 54.6 percent in 1988 to
60.8 percent last year, aluminum com-
panies have seen more UBC coming in
from curbside collection programs. A
number of the programs -collect giass,
plastic, steel and aluminum containers to-
gether for processing at a MRF. This has
led to contamination from these other ma-
terials in loads of aluminum UBC shipped
to the smelters.

The aluminum companies acknowl-
edge that the cleanest used aluminum
beverage containers come from deposit
and redemption states because of the
closed loop system back through the re-
tailer that eliminates exposure to adverse
weather or to other recyclable matenals.
Next in line in terms of clean UBC are
buy-back programs that produce high
quality scrap cans separate from other
materiais, although dirt and sand can be
a factor in materials from -roadside and
beach collectors.

Interviews with material buyers indicate
curbside programs generate a much
broader range of quaiity, from very good
to very poor. When cans are mixed with
other containers, the potential for con-
tamination increases. Broken glass chips
often stick to cans or end up inside them.
Light plastic containers may remain with
the cans during an air separation process.
Finaily, the look-alike bi-metal beverage
cans that sneak through magnetic separa-

- ‘tion aiso cause problems in those regions

where they are prevalent.

" Contamination causes serious safety.
production and quality problems. Dave
Smith, vice president with Continental Re-
source Recovery in Qak Brook, llinois,
points out that plastics in a UBC delac-
quering furnace upset the delicate thermal
balance needed to remove the paint from




. the cans. Plastics can cause hot spots,
or fires, that oxidize the aluminum metal
instead .of just buming off the paint. Not
only are fires dangerous to personnet, but
the furnace may get too coid and incom-
plete delacquering may occur.

Lee Benbenek, vice president with
Kaiser Aluminum in Qakland, Califomia,
recalls one. MRF that shipped UBC with
some lead downriggers, weights ‘used
with nets in the fishing industry, with. its
cans. Lead is poisonous and the can com-
panies must meet.a U.S. Food and Drug
Administration upper contamination level:

of 0.01 percent for lead in cans — ar, put’

another way, six pounds of fead in a
60.000-pound rail car. The fead also

causes problems with forming the can |

sheet into cans.

A .problem that many MRFs encounter
at one time or another is giass or dirt
mixed in with the cans. These matenals
don't meit, so they are incorporated into
the final product, often raising the silicon
content above specification. If the addition
of expensive primary aluminum cannot
bring the batch of metal into specification
for use in cans, then the recycled alu-
minum is sold for anotner use.

Many UBC buyers ara quick to point
out that while the quality of the materials
from MRFs is not top of the line, it does
range from very good to very poor. Most
of the older MRFs have paid their dues,
working with the markets to soive quaiity
problems. Sometimes the solution is as
easy as not storing matenal outside be-
fore processing so that used aluminum
beverage containers do not pick up mois-
‘ture and dirt. According to the recently
pubiished Materials Recovery and Recy-
cling Yearbook, this is one lesson new
MRFs are leaming. Oniy 47.5 pércent of
existing facilities now use indoor storage,
but 90 percent of ptanned ocerations will
be staging their materials inside before
processing.

Ron Kotmehl, the UBC buyer for the
Ravenswood Aluminum plant in Bedford,

Indiana, believes that “Capital investment
in available technology'is impontant to
achieve a good product. MRFs need to
be committed to making this investment,
which does not often have to be much.
Sometimes the addition of a screen or a
trommel will provide that extra bit of help
to produce a consistent product.”™ Some
MRFs have been unwilling to make these
processing equipment additions, relying
solely on handpicking of UBC after
magnetic separation:

Most buyers feel that it is important to
provide clear training to workers about the

quality of product needed. MRFs need to:
‘make sure their workers know they are
. providing an important raw material for

Contamination causes
serious safety, production
and quality problems.

the beginning of a manufacturing process,
rather than merely separating out gar-
bage. This is a distinction sometimes easy
to miss by low-paid employees operating
in conditions that are often-not optimally
designed for the high production demands
made on them. It does not take much loss
of attention to allow a few inappropriate
containers to slide by with the UBC.

Glass markets ask collectors to adapt

The glass container companies are con-
cemed with two major problems. With the
higher quantities of glass containers being
recovered, it is necessary for collectors to

provide color-separated glass so that fur-
naces can maximize their consumgtion of
the scrap glass, known as cullet in the
industry. Untii early in 1980, mixed-color
glass had been accepted as part of a nor-
mal sorting process for many recycling
programs in the Midwest and Califomia.

“Mixed-color glass is' also generated from

MRFs due to the breakage that occurs
from muitiple handling of the gfass con-
tainers from curbside collection until the
containers reachthe sorting conveyor at
the MRFs. Some emerald green furnaces
in the country are already operating con-
sistently with an 85 percent level of culiet

. from source-separated green glass in

their batch. In the past. mixed-coior glass
has been used in green fumaces, but
these high operating rates now leave little -
furnace capacity to absorb mixed-color
glass.

A second, and perhacs more serious.
problem is the increasing level oi
ceramics in giass loads. Austin Fiora,
eastem regional manager for Owens-
Iitingis, notes, “Ceramics, such as cups
and plates, can not be removed mechan-

- ically by our beneficiation systems at the
-glass plants that routinely handle the

metal, plastic and paper.” Oltén the
ceramics are broken in the glass,. making
detection impossible at the glass plant
until the contaminated material has gone
into the furnace. Ceramics cause blisters

.in the new glass bottles, making them un-

suitable for use. Correction of the problem
may entail draining a furnace of several
hundred tons of material and shutting
down a production process that normally
goes 24 hours a day.

MRFs are experiencing a problem
where 106 to 25 percent of the collected
glass containers encs up as amixed-color
traction, basically’ due lo breakage, and
is either disposed of as residue or soid to
the asphalt industry for a price less than
$10 per ton. Color-sorted giass sold to
container plants usually brings 340 per

Continued on page 81.
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{continued from page 29)

ton or more, .except for regions where
some color might be in oversupply.

Some MRFs, realizing that seliing
mixed-color glass to the glass container
industry is a diminishing prospect due
to the abundance of source-separated
green glass. are actively pursuing public
and private asphalt producers that will use
this material to produce glasphalt. Mixed-
color glass can serve as a replacement
for 10 to 40 percent of these companies’
raw material needs.

For companies in the East, especially
where landfill tipping fees average 350 to
$100 per ton, the economics seem to sup-
port a strategy of glasphait markets.
Ceramic-contaminated material does not
pose a problem for glasphalt marksts.

Rethinking the need for MRFs
While some MRFs do a good job, there

is definitely a range of quality levels. Many.
market representatives acknowiedge that’

MRFs are an evoiving technology and
saveral MRF vendors have shown the
ability to move forward with very accept-

able quality material. However, the
number of new MRFs is expected to dou-
ble in the next two years with the average
size getting 82 percent larger. Secondary
material consumers are concemed about
absorbing ever-ingreasing quantities. of

recycled glass and cans from companies
“that might not understand the need for
‘quality materials.

George Cobb, president of Alcoa Re-
cycling Company, observes, “There may

‘be the need for some research and de-

velopment so that a better sorting technol-
ogy can take some of the burden off the
human element.”

Many executives at the glass and can
companies question some of the funda-
mental premises of the MRF, as well as
its capital cost. More sophisticated
technology will drive the capital cost,
which averages $33,000 per ton of daily
capacity, even higher. Why not lock, they
say, at moving some of the two dozen
sorters in a MRF out onto the collecticn
vehicles? Delivering color-sorted glass,

cans and plastics to MRFs in separated
‘compartments would drasticaily reduce

the complicated technoleogical require-
ments and the capital costs of separating

and processing mixed recyclables. The’

savings in capital costs for processing
equipment might even buy a few curbside
coilection vehicles.

Some glass and can company execu-
tives feet that with a truckside sorting ap-
proach there is no loss of convenience to
the citizens who may still set out their
recyclables in one or two containers, an
important factor as many communities
ask for increasingly greater numbers of
materiais to be recovered. One important
benefit of a truckside sort is that it allows
the collection crew to provide immediate
feedback to citizens who set out contam-
inated material, such as troublesome
ceramics with the glass containers.

With the need for industry to receive
better quality material as recovered quan-
tities increase, some consumers may use
differential pricing levels to emphasize
quality. To date, pricing has not provided
a:bonus for low-moisture or dint-free UBC,
but that may change. While MRFs ailow
a collection systemn to continue to perform
as it aiways has, thatis, putting everything
in one truck (aibeit oniy recyciables), there
is a lack of data on the performance of
coliection systems that pay attention to
quality and sorting at the front end, and
that educate citizens in a timely fashion
at the point of collection. Perhaps chang- .’
ing economics and the need for quality in
the marketplace will cause communities
to re-evaluate the direction they are going
in designing collection programs and
processing Systems. RR
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Wha‘t Is A
MRE?

LIKE MANY OTHER PROFESSIONALS, SOLID WASTE
managers coin. technical jargon to describe industry
developments. However, confusion. not clarity. results
when muitiple terms are created to describe the same
concept. Within the last severai years, readers of solid
waste publications have come across references to a class
of facilities called MRFs (material recovery facilities),

MRCs (material recovery centers), and IPCs (intermedi- -
ate processing centers)—as well as other less familiar
terms. It is commonly understood that all of these facilities
have the same purpose: recycling more waste materials.

There is far less consensus, however, over the facilities’

function and design.

For simplicity, this article will
refer to MRFs as all facilities that
receive, process, and market mixed
recyclable materjals that are source-

aterigls  separated from municipal waste

. streams. Some of the critical issues
recovery facilities? regarding the MRF's role. devel-

. opment, and design are drawn
These authors help - from experiences with existing or

T WP Ay sy X 7Y By BT -

exdlain just what . planned MRF projects; in particular,
4 . / ’ the development of a 200-tpd MRF
one 1s. . for New York's Oneida and Her-

kimer coundes. which have a com-
bined population of approximately
325,000.

Why have MRFs suddenly be- .
come important? For a variety of
reasons, mcludmg new legislation, public pressure, and

5 disposal capacity shortages, localities are turning to re-
a cycling to reduce their waste disposal burdens. Many
3 states, including New York. have legisiated solid waste

q B .

E| ' : :

] Springfield's MAF, which will open‘in August, will service. BY RO G ER G Uutrt E NTAG

3 more than 690,000 residents and handle 95 TPD of glass: AND HANS G. A RNOLD

3 and cans and 145 TPD:of mixed paper. The 25,000 sq. ft: N I ST
¥ facility is owned by the state of Massachusetts: Resourcs: A
3 : ) . equ L. . Gumntag is the technical director of m-ydmg at Cosuiich Associates.
= R.T?.v-e.r:/"Ser\.mf:i?vtr.\.s?f\.d:““f?.t.r:ie?:lp T.e:;....."'f “Amold is commissioner of the Department of Solid Wastes in' Oneida
5 o & waorle anouDan cesgrers depgn e teclyy - | County.
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management hierarchies that require maximum materi-
als recycling before disposal. To meet these legislated
goals and to avoid a disposal capacity crisis, these states
must recoverand market large quantties of a broad range
of materials. Municipalities need to develop large-scale
material recovery systems for the residential and small
commercial sectors.

Two problems must be addressed. however, before a
MRF can be developed. First, waste generators and col-
lectors tend to regard any request to segregate their
wastes into a large number of categories as an inconven-
ience, despite economic incentives or legal requirements.

A public attitude survey conducted in Oneida and”

. Herkimer counties found that most residents are unwill-
ing to make more than'two additional separations from
their mixed wastes. Second. the quality ‘standards of re-
cycling industries tighten as their consumpton of secon-
dary materials increases. Glass cullet consumers, for
example, must reduce the percentage of non-cullet mate-
rials that can be tolerated as the percentage of cullet rises
.in their new material mixes.

MRF's can be 2 technical response to these problems
and the keystone of an infrastructure supporting high
recycling levels. By accepting and ‘processing miixed
streams of recyclable materials, the MRF enables locali-
ties to develop collection:systems that can recover mul-
tiple materials without making excessive preparation
demands on waste generators. The MRF also provides
the means by which localities ¢an respond effectively to
their markets’ material quality concerns. THe MRF is not
just a building with machinery: it is a necessary market-
ing tool for encouraging consistent source separation
practices by waste generators and increasing the accep-
tance of these recovered matenals by commercial or
industrial consumers.

. 'The role of the MRF
" Design of a MRF depends on its expected funcuons
within an integrated solid waste management system.
These functions should be consistent with the MRF's role
in increasing participation and material recovery rates.
There are several important functions for a MRF:
Reducing marketing risk to the project sponsor. Market-
ing risk is defined here as the chance of being unable to
nmarket recovered waste materials. That risk couid resuit
from soft local demand. inferior product quality, or eco-
nomic inaccessibility to the existing market. A proper-
ly designed and operated MRF should be capable of
minimizing these risks. First, the design of the process-
ng system should be matched to the specifications of
dominant material consumers. Second, the fact that the
MRF processes large quantities of waste product just-
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Recycling truck delivers
separated recyclables to a
MRF tor turther processing.
Thes fioor pisn 13 of Empwe Retum s
Syracuse. N.Y.. tacihty.

fies the investment in efficient volume-reduction equip-
ment, making significant transportation savings feasible.
In turn, the project sponsor should be able to reach more
distant users (e.g.. overseas markets) economicaily.
Finally, the availability of a high-tonnage source of
quality material will attract buvers interested in reliable
product sources.

Increasing compliance with regional recycling goals.
A region can adopt ambitious material recovery goals,
but it must then be prepared to develop a practical
system for achieving them. This requires. above all,
cultivating large-scale participation by the public and pri-
vate sectors.

Municipalities” and haulers’ reluctance to participate

in a regional recycling system may be a-result of the -

economic risks they believe are associated with recycling.

] The fear of being unable to ﬁrid an economical disposal
alternative for recovered materials is usually the prédomi-

nant concern. This concern can be reduced significantly

‘by transferring the marketing risk from local communi-

ties and businesses to a regional agency, as Oneida and
Herkimer counties have done. The two counties are

.sponsoring 32 MRF to reduce their exposure to market-
ing risks. The availability of a MRF also simplifies the

municipalities’ material delivery responsibilities by pro-
viding one site for accepting a wide range of recyclabie
materials.

Creatinga mechanism forstanaardxzmg collection meth-
ods. Market specifications will ultimately define how
colléction systems should be operated. Changes in speci-
fications could adversely effect participation rates,
since “people resent having to modifv the habits they
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'ere w.xed to learn when collections were started. The
1RF. however, acts as the buffer between collection
vstems and markets.

For example. residents in Oneida and Herkimeér coun-
es will be required to separate paper and containers
glass. metal. and plastic) from their mixed waste and do
ome other minor material preparation. The MRF op-
rator, in conjunction with the two counties, will be
esponsible for ensuring that the set-out and delivery

equirements remain stable over the long term. These

equirements will, however, be reviewed periodically and
‘evised when necessary to ensure that they are compat-
ble.with the MRF's task of marketing materials while
teeping operating costs as low as possible.

Increasing participation rates. Recycling programs
hroughout North America have found that one of the
ey methods for increasing participation is to limit set-
sut requirements. The survey in Oneida and Herkimer
counties confirmed that residents’ percepdon of the
nconvenience of participating in a recycling program
ncreases with the number of separations and pre-
paration steps requested. Survey results showed that

the majority of residents were willing to make up to

two separations from their mixed wastes. The percent-
age esidents willing to participate dropped signifi-
canly when three or more separations were required.
The Oneida-Herkimer County MRF, therefore, will not
require residents or businesses to make more than two
separations. -

Reducing total costs for regional recycling. MRFs may

" not be the cheapest method for recovering materials, but

they can be the cheapest way to increase recycling over

an en;ire region. This result can be accomplished by -

increasing recovery rates (.e., avoiding costs), obtaining
the best value for recovered materials. and adopting the
most efficient operating 'practices. Efficient operating
practces are achieved through economies of scale that
can be reached at higher tonnage levels. First. the fixed
capital cost per processed ton is.diminished. Second, the

most efficient combinations of equipment and labor. are’
_used to keep down variable processing costs per ton.
Finally, cost control measures are easier to implement

through the MRF's central management structure.

MRF development

Four critical issues must be examined sequentially
during the implementation of a MRF project to ensure a
successful facility: marketng, operating, project, and
sup~"-managemernt

' .eting management concerns matching materials
that are recoverable from the municipal waste stream with
available markets, then using this information to guide

the processing systems’ design. The project developer
must. at this point, know the size of the municipal waste
stream and the percentage 6f recvclables such as news-
paper, corrugated, glass. metal. and plastic. This infor-
mation is necessary for determining the MRF's required
capacity, especially total daily and per 'shift tonnage
throughput. To develop the mass balance of the MRF's
process ilow, a further breakdown by type or grade. such
as knowing how much of the glass is flint, green. or
amber, is essential. Recent and accurate solid waste
quantity composition data are invaluable.

Oneida and Herkimer counties, before initiating de-
sign work on their MRF, developed a solid waste quan-
tity and composition data base derived from a 1988
four-season field study. Furthermore, the protocol under-
lving the solid waste characterization work was guided
by a regional market assessment for recyclable materi-
als. These data also provide the market quality and
delivery specifications needed for designing the process-
ing system.

Operating management includes how materials will be
received, what types of collection or delivery vehicles
must be accommodated, what the operating schedule will
be, what the material inventory policies will be, how la-
bor safety will be guaranteed, how the processing sys-
tems will be configured, and how. inccming material
quality will be monitored. Answers to all these issues
determine what processing and marketing services will
be made available to public and private collectors.

Decisions made about the processing and marketing
services will affect the building's size and function.
Dimensions will be determined by the number and
height of vehicles permitted to unioad simuitaneously
in the MRF tipping area. Dimensions will aiso depend
on how much finished product will be stored indoors, in
what form. and for how long. The types of outgoing
containers 0 be loaded also affects buildings dimen-
sions. Labor safety will also affect building and pro-
cess system design by determining, for example. which
areas must be envirorimentally protected and climate
controlled for MRF personnel. Oneida-Herkimer de-
velopers decided the building needed an enclosed tipping
hall separate from the processing/storage areas, as
well as limited storage of the processed material in-
ventory. This design also provides an environment
conducive to worker health and safety, going beyond -
Occupational Safety and Health Administration standards
in some instances. )

Material quality upgrading is what dictates the incom-
ing material specifications. This, in turn, affects the level
of marketing risks to which the MRF will be exposed, as
well as the processing costs incurred in order to reduce
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them. The delivery speciﬁcation§ for the Oneida-
Herkimer MRF will be-consistent with the goal of limit-
. ing process residues. In particular. a major effort will be

made to preventng nonrecyclable wastes from being '

accepted.

MRFs process recyclabies to
enhance their market vaiue.

Project management, or who will own and who will
operate the MRF, includes three basic configurations: The
public can own and operate it: the private sector can own
and operate it; or the public can own it and the private
sector can operate it. :

Other owner-operator configurations are possible if the

MRF project is further segmented into such areas as

" construction. operation. and marketing. Project manage-
ment will depend on how much control the spoasoring
region will have over the MRF, the recycling system
implementation schedule adopted by the region, and the
estimated ‘costs of each configuraton. The Oneida-
Herkimer MRF. like many similar facilities, will be pub-
licly owned. Economic analyses are now being made to
determine the appropriate agency to operate, maintain,
and oversee markets for the facility. .

Supply management takes measures to ensure that the
MREF will get material, using either an economic or regu-
latory approach. Economic incentives include offering a
per-ton value for materials received at the MRF, using
differential tpping fees that favor source-separated wastes
or providing funding to municipalities and haulers in
support of collection programs. Regulatory measures
include requiring municipalities or haulers to establish

collection systems themselves or through third parties,
banning large amounts of recyclable materials at regional
disposal facilities. and mandating the source separation
for specific-classes of waste generators. The region can,
under formal or informal agreements, specify that mu-
nicipalities or haulers delivering materials to the MRF
comply with these regulatory measures. Oneida and
Herkimer counties, for example, have adopted manda-
tory source separation and require that all municipalities
report to the county on how they will establish recycling
programs.

The use of economic incentives and regulatory meas-

‘ures are not mutually exclusive: in fact, they can be com-

plementary. Besides regulations, Oneida and Herkimer®
counties are planning to establish ‘a zero tipping fee at
their MRF. Economic and regulatory relationships can
be mediated through informal arrangement or by
conwacts. ‘

Overview of MRF design

The design of a MRF should conform to the following
criteria; meet market quality and delivery spetifications;
reduce all materials handling procedures; integrate all
materials receiving, processing, storage, and shipping
functions; procure high-quality equipment that can be
easily maintained, repaired, or replaced; increase proc-
essing efficiency; provide sufficient space for all op-
erations: use flexible layouts that can respond to changes
in incoming material quality or market specifications;
and provide a safe and aesthetically pleasing work
environment )

One critical issue early in the design process is the

‘number and composition of the incoming material
_streams. The minimum number would be a single sream

consisting of a broad mixture of recyclabies materials
(e.g.. paper, glass. metal, and plastic). Some localities have
adopted this approach using solid waste compacting
trucks to avoid the expense of specialized collection .
vehicles. Problems result from cross contaminations,
however, especially due to glass fragments in the paper .
or aluminum, which the processing system cannot elimi-
nate completely. This approach may severely compromise
the MRF's mission of producing high quality raw materi-
als for consuming industries. :

An alternative approach to simplify processing de-
mands -and eliminate cross contamination problems is
requiring delivery of highly segregated streams of mate-
rials (i.e. only newspaper, glass, or metals).-Maintaining
these separations. however, places a greater responsibil-
ity on the waste generator or the collection agent.

An . effective compromise between these two ap-
proaches is splitting all collected recyclables into two
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LELLAJY Where The MAFs Are — A List Of Sama Of The MRFs And Thelr Locatlons Stotus
) lze Slte size sty
. : acity Buitding § -
Facflity focatlon Ownership (public or priv.) Service ares Cantractor popuation Qoshgne® 200 ton per day 25.000 54 Ft 7 acres’ January. 1350
- g shift: pe g
Browning-Femis Industries Eden Browning-Fems industrdes  Hennepin County 35,000 1aanesr ) September, 1389
Prairie, Minn,, Facility . - 150 tons per shifv;300 tpd max 2800054 FL 7 acees
Browning-Fenis Industies Invergrove,  Browning-Fers Indusides  Hennepln County, Dakota County 95000
Minn., Facillty 100 1pd 25,500 53. FI. 4 acias
Brawning-Fers Industies Knoxvilte, Browning-Fenta Industdes  Knoxville October, 1988
Tenn., Facility 00 tons per mOAth 8,600 5q. FL 1.5 acres
Browning-Fants Industies Mansfleld,  Browning-Ferrty induatrl fanafiald, Rk County Commercla} b v ' o June, 1990
Ohlo, Facility ) 150 tpd 77,000 8. FL fosats . ’
Brawning-Fantis Industries Nawby Growning-Fers industfes  Sanie Clara County 322000 : . Lais 1989
Istand {San Joas) Catd, Faclley ' 150 ton per day 30,00059. AL 24 Aci
Browning:Ferrs Industries St Louls, Browning-Fenis Industrles.  SL- Louls Gounty 15, 1988
Ma., Facifity Jalbusinosses  Paper, 600 1on par month 9,000 Sq. Ft. 5.5 acras July
Browning- Ferrls tndusties Alson, Ohlo  Browning-Farra industdes  Akson, Ohlo Commarclal ' November 1, 1987
Facility . . ctal businesses 1,500 ton per month 13350 8q. FL. 2.5 acres v
Brawning-Forrla Industies Claveland,  Browning-Ferts industres  Claveland, Cuyshoga County Comme: . ’ : y
Ohlo Facily . ' 2204 4400083, FL. February 20, 1889
Browning-Fems Industrias San Mateo,  Browning-Fents Indusides  San Mateo County 76.000 20 acies August, 1989
Cant; Facility . cubskde 9,000 ton per manth 16.000Sq. FL.
Bmm\lnq -Fermis Wndustries Tampa, Fla,, Browning-Fenis Industries  Hilsborough Caunty; no ’ January ), 1983
auring ‘ - Hinsbore 2215 17,500 )
Bucks County Satefiite Faciiity, Bucks Bucks County Empise Raturns
County, Pa. Corporation f bottles and cans Leasod lnside epace  Leased ouu:g‘o wace
Camden Racyciing Fadmly Camden County County curhside colsction program and Approximately 640,000 60 tpd o 8.6005q. FL 18,000 5q.
Camden, N.J.* ’  soma sslacted ouiskds communities . 258 33,750 Sq. . - . :
Cape May Counly Intarmodiate Cape May Municipal Empire Ratums , 1988
g g Facilty, Woodtine, N .J.  Ulilulas Authority Corporation 120 180 1p0 MRF = 30,000 212 acs08 February, "
Distributors Recycling, Inc., Nawark, N.J. REI Dlstribn Canta) & Nothem N.J. REI Distibutors Approrimately 2 40 pd fboles & cans. 20pd;  5.00089: Fi. Appronimaily dune 10,13
East Hartem Recycling ‘Tha City of New York Cliy's curbside collection and apat-  Resource 450,000 nawspapers, 20 tpd) shed 30 1 40 Sq. FL. au
Facility, Naw York, N.V. ) ment house recycting programs. Recovery 300 tpd: 2 shills each day 58.000Sq. .FL
Empire Aatums of Syracuse, lno. Empire Ratumy . €mpire Aaturna ) ’ . Lo~ 1582
Syracuso, N.Y. Corparation Corposation . 85 we: eonm 40 gd; 7.2008q. FL Appeoximataty duly §, 1382
Grotan Racycling Facility, Mystic, CL The S c A reglonal g comer Rasource . u4.160 newspapﬁl, 21pd) tace
. tlwl." glonal R bonh:wmhomll Racavery T
m‘ Authority leases mn: wnd paper from Groton
bulld!nq and oQqumanl
from the town of Groton Commingled materisl, 23 tpd; 15,000 Sg. F\. 2aces Fall, 1988
Modem Landfi¥, York Couny, Pa. Waste Management York Co. paper, 35tpd - 18.0005q. FL 2.8 scres éoplemev. 1987
Monmouth Roqdlng Comp., tong Monmouth Recyclng Corp.  Manmouth County, N.J., and ' Monmouth approx. 500,000 Design: 10 Ph: s0ted ' ) ' .
Branch, N. communities om Oceain, Middlesex,  Recyciing . lswlemhe' 1988
Union, and Essex Counlles, N.J. 6-10 tons par hour 900 Sq. Fu. B
Omi Asicycling, Wastbury, N.Y, Omal Recycling of 1,000,000
Wasthury, lnc. 140 tons per shih 37.6005q. Ft. 4 acres Apr, |939~
Rhods island MAF, Johnston, R.1. Publla, operated by New  Slale of Rhods Istand Now Enghng 330,000 - $00.000 Navember, 1989
Englang CRInc. - CRinc. 95 1pd of battles and cans 26,000 Sq. FL 2.75 acres .
SpringNeld Recycling Facily, facility by the State of 87 towns In wastem Massachusetty Appeoximataty 831185 9% OOK B mixed paper,
Springfield. Mass. Massachusens; equipment . nawaprint and cortugated paper .
by Resource ﬂocnv-ry ’ obar. 1988
Systems 100 42,000 Sq. F Jacres Octobar.
Waste Management Seats, Wash., Wasie Manasgament cuy 63.000 \a ’
Facilty . 100 tpd: actua) 70-90 tpd 48,000 Sq. FL. 2acres October. 1990
Waste ;’rm-q-m-nt. Sandose,Ca,  Waste Managemens Santa Clara, San Jose 150,000  Design. 100 tpd: X
[ B
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MRF Conic.
|

streams~—mixed containers and mixed paper (primarily
newspaper). This approach is consistent with the need
to keep set-out requirements simple while reducing the
risks to product quality’ through ‘material mixing.The
Oneida-Herkimer MRF have adopted this approach.
The technical designs for MRF processing systems are
volume sensitive. At low volumes (two to three tons per
hour) a simple, labor-intensive layout is appropriate. This
would consist primarily of conveyor systems moving past
picking stations, where materials would be manually

-separated. Processing would usually be restricted to

magnetic separation and-small-scale volume reducuon
equipment.

Athigher recovery levels a'more capitak-intensive semi-
automated processing svstem 'is-appropriate. This in-
cludes. in the case of the Oneida-Herkimer MRF, using
sophisticated machinery such as light/heavy material
separation equipment and high-density automatic baling
systems. During the design process, special attention was
paid to the material sorting order. the number of times
the material should go through the processing system,
incoming material specifications, and load-oit proce-
dures. The primary design objectives .are to use labor
productively, limit down time, reduce process residues,

‘and conserve capital costs by using equipment that can
. handle multiple types of materials.

In general, all processing designs must be respon-
sive to the needs of the consuming markets. Such
needs include the specifications shown in Table One.
Once a design has been selected to satisfy these con-
cerns. it can be refined to provide extra benefits, such as

. higher material prices (by marketing sorted instead of

mixed high-grade papers) and transportation savings
(e.g.. by adding a process to granuiate mstead of baling
plastics).

MRF development in the United States is. still in its
beginning stages, so there are no systems with long track
records that can be regarded as industry standards.
Understandably, the earlv facilities and systems have
encountered problems. that shouid be avoided by facili-
ties now being developed. There are several problems

" for new MRF developers to keep in mind.

Insufficient space, especially for tipping and product
storage areas, can result in a lack of weather protection
for received or processed materials and can also cause
the operating environment to degrade due to uncontrolled
litter, dust. and noise sources. By not allowing for future
process changes or expansions. MRF developers may not
be able to respond to market demands for higher quality
leveis or to take advantage of stil-developing markets for
such materials as plastics. Inadequate provisions for
worker safety or comfort can cause. high liability insur-

N
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ance and worker's compensation costs. as well as in-

creased employee turnover and poor productivity.

Without an-overall design approach. processing rate
constraints and quality control problems can arise when
the volume and composition of delivered materials ex-
ceeds. the design limits of the installed equipment and
facilities. Siting difficulties shouldn’t bé underestimated,

- either. While MRFs perform a desirable task in 2 solid

waste management system, they are subject to the same
type of siting problems as other solid waste facilities.
Opposition to the siting of proposed MRF's has occurred,
for example, in New Jersey and North Carolina. The MRF
siting process must be guided by a well-defined set of
sité requirements and screening procedures.

The false assumption that improvements in material
recovery rates.are due solely to the MRF's operation
can cause friction with the collection agent. Close atten-
tion must be paid to creating an effective partnership be-
tween the MRF and recyclable collection systems,
through the incoming material quality and delivery spe-
cifications. Otherwise, the MRF is exposed to the risk
of receiving unacceptable levels of contaminants or
generating higher amount .of process residues due to
improperly prepared recyclables. This also increases the
operations budget. : |

Material Recovery Facilities
Contractors and Operators

Here is a list of some of the companies involved in the con-
struction and operation of materials recovery facilities.

Browning-Ferris Industries  Omni Technical Services,

757 N. Eldridge Inc.

P.0. Box 3151 S0 Charles Lmdbergh
Houston, TX 77253 Boulévard

(713) 870-8111 (regxonal Uniondale, NY 11553
office) (516) 2220708

(713) 870-1888 (corporate  RE.1. Diswributors, Inc.
office) P.0. Box 5250

Empire Returns Somerset. NJ 08875-5250
Corporation (201) 271-1355 -
tljsé);.“l,\lh";l?;gg? Street Resource Recovery

Systems, Inc.
(315) 724-0878 7 Duck River Lane
Monmouth Recycling Cor'p Old Lyme, CT 06371
492 Joline Avenue (203) 434-2633 :

Long Branch. NJj 07740
(201) 870-0093 - Waste Management Of

A North America
New England CRlnc. 3003 Buttertield Road
74 Salem Road + Oak Brook.IL 60521
North Billerica, MA 01862

(312) 572-8823
(508) 667-0096 .
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How TO SELEC

A SHREDDER
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A supplier of low-speed rotary shear sbredders covers the advantages
they offer to recyclers.

hen it comes to selecting volume reduction
equipment for material recycling, most
material processors would agree that the
low-speed. high-torque rotary shear shredder
is a good choice. Low energy usage, reduced
noise, and low dust generation are some of its advantages.

In addition, the low capital and operating costs of this
:quipment allow even the smalil operator to enjoy the bene-
fits of shredding.

All low-speed rotary shear shredders operate on the same
basic principle: Materials.are dfawn past two or more
counter rotating cufter shafts. The shafts, outfitted with cut-
ting blades and spacers, rotate from approximately 10 to 50
rotations per minute. The cutting blades. available in vari-
> ous thicknesses and diameters, typically have one or more
hooks for size control. These hooks intermesh with the cut-
ter blades on the adjacent or opposing shafts to grab, then
shear, fracture, or tear the in-feed materials.

When properly designed, operated, and maintained, low-
speed shredders help to automate the voiume reduction
process, increase product value, and maximize transporta-
tion capacity. - :

The relative newness of the low-speed rotary shear
shredder in the commercial processing market is evident in
the limited- data base of available purchasing information.
Unfortunately, when processors improperly select shred-
ding equipment, they can limit the effectiveness of the
iprocessing system. They can also expose downsteam
equipment to potential daxqage. resulting in lost revenues.

By THOMAS GARNIER and MARGARET CAMERON
wrnier is cofounder and presigent of Shreading Systems, inc.

_Vilsonville. Ore.): Cameron is the company's director of public

~ relatons. The company makes low-speeqg rotary shear shreaders.

How can processors avoid these problems? They must
take the time to completely understand and review the
entire processing system, including auxiliary equipment.
Processors who understand their needs will be better pre-
pared 1o evaluate the numerous types of low-speed shred-
ders available. :

Material evaluation

Before selecting a shredder, one must analyze the size, den-
sity, and volume of the materials to be processed.

Of course, other considerations include the different
types of materials and combinations to be processed and
the rate at which they are to be shredded. Are ferrous, non-
ferrous, wood, plastic, or'paper materials being shredded?
What are the dimensions (length, width. height) of the
materials? How many tons per hour shouid be reduced?

There is one way to process.ail materials 10 a desired size
and at a specified rate. If a variety of materials will be proc-
essed, prioritize the final characteristics desired — to arrive
at a balance that will best meet all needs,

Ultimately, the shredding system selected must provide a
useful service, produce material at the correct production .
rate and particle size, and maintain maximum system effi-

ciency and on-line reliability.

Shredder selection considerations'
The best way 1o start this process is 10 consider the desired

‘end’result: the successful shredding of the intended materi-

als. To accomplish this. first properly size the shredder to
the job.

The basic rotary shear shredding principle is: The shred-
der should be designed 1o grab-only as much of the
intended materials as it has power 10 shred, while provid-
ing prglecn'on against nonprocessable items.

v oca%e wasSTE Gz (171



' Shredder Selection Contd.

: Figure One
This translates to a shredder that has:

required. Multi-stage shredders

* an adequate in-feed opening to

Low-Speed Rotary Shredder

provide processing of materials

accept materials: .

» an adequate curter diameter and
correct cutter configuration to grab
materials:

= adequate power to shred the materi-
als — with a self-meétering design:

* a cutter configured to produce the
desired particle size: and

* built-in protection against overioad
and nonshreddable materials.

Processors also need to ensure that

prior 1o subsequent reduction. They
also reduce potential overload con.
ditions, lessen power requirements
for secondary equipment, and
achieve smaller particle size.

In-feed & discharge method:

There are two methods to consider
when feeding a shredder: meter and
batch feeding. Meter feeding is
achieved with a conveyor belt. -

the cutter hook configuration — that is,
cutter thickness, hook profile, and num-
ber of hooks — and its corresponding
power suit their needs. A common rufe
of thumb is that the smalier the cut and
the more hooks per cutter, the smaller
the end particle size. :

Another important element in shred-
der selection is power. Once the shred-

der has grabbed the intended materials, it must have enough

torque or power to complete the shearing process without
overloading the drive system. The power requirement must
be matched to the desired feed rate without compromising
the service factor of the equipment.

All equipment has:design limitations.

Overload & shock-absorbing protection

“The same equipment must also be able to detect when
something is nonprocessable or when overloading has
occurred. A shredder should be designed to automatically
shift into a reversing or injamming mode to clear the over-
load condition. This will minimize machine damage and
wear and reduce potential downtime and cost. This is char-
acteristic of the slow-speed rotary shredder.

Shock protection is necessary to cushion against exces-
sive shock loads. Otherwise, instantaneous stops damage
the shredder’s drive components such as shafts, gears, and
couplings. Berween the two types of shredder drive arrange-
ments — hydraulic and eleczic — the hydraulic drive gen-
erally offers bener shock load protection. The electric drive
is more energy efficient and mechanically less complicated,
but is limited in the amount of uncontrolled feed stock that
it can process. .

Multi-stage shredders

Single-pass reduction may not be appropriate for high-
capacity processing when a small shredded end product is
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Batch feeding uses a forklift or
grapple loader.

Meter feeding is the most.com-
mon choice, as the shredder can
control the rate at which it receives
materials. This helps minimize
overload conditions. However, in
some cases, meter feeding is -
inappropriate. .

Discharge of materials is also a factor to consider in the
system design. Materials need to be removed at an appro-
pnate rate in order to avoid interference or accumulation.

Accessory considerations

While sizing, power requirements, production rate, and par-
ticle size are the primary criteria in shredder selection,
processors should look at other accessory features, such as
the following: '

Explosion-proof components: Hazardous. material proc-
essing may require the use of explosion detection and sup- -
pression systems, explosion proof panels and controls, and
shredding chamber ventilation systems. )

Ram feed: In-feed hopper rams provide positive posi-
tioning of bulky in-feed materials and use the shredder and
the system's horsepower beter. )

Enclosed hopper: Enclosabie hoppers contain materials '

* within the shredding chamber that are prone to shatter

when shredded.
Summary

The success of any processing system depends on how well
matched the components are to the materials to be proc-
essed. The planning and selection criteria for the system are
extensive: material analysis; system sizing, power, and pro-
duction rate: particle size; and in-feed and discharge meth-
ods. With the proper planning and correct system selection,
processing systems can be greaty improved. §
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. - KEY RECYCLING CONCEPT

QUALITY CONTROL AND

'WASTE MANAGEMENT

\HE CASE 'for quality control is
quite straightforward because
quality control has a direct, bear-
ing on recycling—and recyciing.
in turn. is a distinguishing feature
of modern waste management.

. Quality control applies to t1) the
mﬂuence on characteristics of materials be-

fore and atter they are discharged into the
waste stream: and (2) the effect on the qual-
ity of resources reciaimed from t.he materi-
als

‘ Because its aim is to upgrade the quality
of the resource reclaimed for recvcling. qual-
ity control has a decisive bearing on'the out-
come of a recvcling effort. That effort is
based ‘on the direct relation between recy-
cling and waste reduction which requires
that a fundamental condition be met:
namelyv. a market must be found for the recy-

cled resources. In the absence of a market.,

the apparent lightening resulting from the
short-lived recvcling episode becomes illu-
sorv. Unless an outlet. i.e.. market. can be
found for the reclaimed material. it will accu-
mulate until the resulting accumulation be-
comes unmanageable. At that point. it will
again be-discharged into the waste stream.

_thereby aggravating rather than nuugar.mg

the disposal problem.

The necessary market cannot be provided

simply by legislative fiat. On the contrary.
marketabilitv is a function of the attractive-
ness of a product in terms of one or more of
its properties. Quality control is an essential

‘means of ensuring that attractiveness. Al

though legislation might generate 2 small
market by compelling public agencies to use
recvcled materials, such a market would be
excessivelv minute for practical purposes.
Moreover. chances are that even the minute
compulsory market would be boxed in with

SloCyCu:.

Marketability is a

- function of the

attractiveness-of a
product in terms
of one or more of
its properties.
Quality control 1s
an essential means

. of ensuring that

attractiveness.

Clarence G Golueke
‘and Luis F. Dia:

'suffxment exceptions to enabie an agency to

Slde-step the requirement.

QUALITATIVE CRITERIA

~ A measure of the quality of a.reclaimed re:
source is in large part not only that of its
homogeneity. but also of its freedom from
contaminants. The contaminants mayv be in
the form of remnants of iarmer contents. of
labeling material. and of miscellancous ““tor-
eign’’ materials acquired during storage and
collection. The greater the degree-of freedom
trom contaminants. the better the quality:
Quality control can begin in the manufac:
turing stage. In this stage. the product is de-
signed. raw material is selected and suitabiyv
modified and then converted tmanufactured!
into a product that is ready to be placed on .
the market. Design is a kev point because-it
determines the composition and form ii.2..

"physical and chemical characteristics) of the

finished product, Therefore, logically. qualicy

control for eventual recy chnv should begin

when the product is being desxgned Accord:

ingly. a raw material should be selected that

is readily amenable to reclamation arter the

~ product eventually has been discarded. The

design should call for constituent materials
iresources) that will be readily amenable to
reclamatcion. Moreover. the de:wn should be
such that the product lends itself to easy re-

‘moval from the waste stream—shether the
Temoval be done manually-or mechanically:

SELECTION OF RAW MATERIAL.

If more than one type of material is in-
volved in the design of a product. the choice
should be either of compatible blends or of
blends of materials-that can be readily sepa-
rated from each other. The importance of tnis
requirement stems from the fact that nomo-

geneity often is a sine qua non 1or most re-

gy el A%



16adr.1. Vith respect to the compost product.
siz. ‘reduction and ‘'screening are kev quality
~~ntrol measures, inasmuch as particie size
castribution is one of the more important of
qualitv-related criteria.
Municipal Solid Waste

1f municipal solid waste is involved. segre-
gation constitutes the “preprocessing™ or
“front-end processing” prescribed for com-
posting. refuse derived fuel (RDF) produc-
tion. biogasification of refuse. and other
forms of recycling. {"Back-end processing”

or “post-processing’’ refers to the steps.

taken to upgrade the reclaimed product. e.g..
compost. biogas, RDF))

Segregation may be done manually, me
chanically. or by combinations of the two.
Excepting very small operations or situa-
tions in which labor is both abundant and in-
expensive, completely manual segregaticn is
impractical and hence is rarelv enccuntered.
On the other hand. combinations involving a
small amount of manual removal are quite
common. One would intuitively assume that
quality control could be better maintained
with manual segregation than with com-
pletely mechanical segregation. The reality is
that any potential for better quality control
through manual segregation is soon over-
whelmed in a practical operation by the sheer
volume of the waste stream in relation to the
finite physical capacity of even.the most fit
and highly motivated worker. i

Depending upon the number and types of
resources to be recycled. segregation can
range from the relatively simple to the fairly
complex. Thus, segregation is a relatively
simple operation when only the ferrous frac:
tion is to be recovered. whereas it becomes
far more complex when all potentially useful
resources are to be recovered. With ferrdus
removal. segregation simplyv consists in ex-
posing the wastes to magnetic force. The ex-.
posure is done by depositing the wastes as a
shallow laver on a moving convevor belt.
such that all ferrous materials in the laver
pass in close proximity to a magnet or mag-
nets. Because the act of removal does not af-
fect characteristics related to qualicy: control
is perforce directed towards maintenance of
peak removal efficiency and magnitude
rather than to improvement in quality. Of
course. removal and segregation do facilitate
furcher processing to improve the quality of
the recovered ferrous material.

Multiple resource segregation also consti-
tutes the “pre-processing” (“‘back-end pro-
cessing) that must be applied to municipal
solid wastes destined to be composted. to be
anaerobicallv digested biogasification). or to
be converted into RDE Multiple resource
segregation is done by passing the waste
stream through a series of unit processes
that usually includes size reduction tgrind-
ing, shredding). particie size classification

. Iscreening). magnetic removal (ferrous metal
removal). and air classification. Some opera-
tions additionally include flotation and cen-
trifugation.

In air classification. the light and heavy
fractions of MSW are separated from each

BioCvcLe

other through the interaction that takes
place between a moving air stream in an "air
classifier” and shredded refuse introduced
into the unit. The light fraction consists
mostly of paper and plastics ‘and other less
dense combustible materials. The heavy frac-
tion contains the metallic and other inor-
gaic items, heavy organics. and inorganic
fines. )

The equipment should be arranged in a se-

quence such that each piece functions at its |

maximum _efficiency without over or unde-
rloading the succeeding piece of equipment.
For example, passing raw refuse through a
trommel- before introducing it into the
grinder. increases the effectiveness of the
grinder and lowers its power consumption:

Logically, quality control for eventual recycling
should begin when the product is being designed.

CONCLUSIONS

The following observations and conclu-
sions regarding quality control in recvcling
are a sampling of the manv we have made as
a result of our direct experience as well as of
our continuing comprehensive perusal of the
literature.

1. A prerequisite for quality control is the
establishment of an acceptable level of qual-
ity for particular uses and materials. Despite
the urgent need by the industr. procedures
and standards have been neither sufficiently
nor widelv established in the U.S. *

2. Quality can be controlled by having a
sound understanding of performance of
equipment.- With a sound understanding. it
is possible to develop appropriate designs on
which to base predictions of output specifica-
tions. Contrary to popular belief. sufficient
knowledge is available for predicting the
quality of recovered products. - i

3. Each increment of qualitv improve-
ment is attended by a corresponding in-

:crease in amount of residue to be disposed,

whether the disposition be by way of com-
bustion or by landfilling. , :

4. In addition to the production of a par-
ticular material. quality control has a poten-
tial application in a wide varietv of areas of
waste management. This varietv includes
such diverse areas as the selection of quali-
fied professionals. the choice of equipment
and materials, and data collection. u

This paper was presented at the 19th Annual
BioCvcle National Conferencé on Composting
and Recycling. May 8-10, 1989 in Washington.
DC. Dr. Golueke is senior editor of BioCyvcle
and research director of Cal Recovery Svstems.
Dr. Diaz is consulting editor of BioCycle and
president of Cal Recouéry. Systems.
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-~ LANDFILL REPLACEMENT

TRANSFER STATION RECYCLES

HEN it comes to solid
waste, the goal of most
public sector solid waste
managers is to reduce the
quantities of waste-be:

. County. California, a pri-
vate sector organization has the same goal,
for reasons of pure economics. )

The San Quentin Disposal Site, a landfill
used by "several waste haulers in Marin
County, California, was slated for closure in
the early 1980s. The Marin County Solid
Waste Management Plan called for construc-
tion of a transfer station to divert solid waste
from the San Quentin facility to the Red-

vod Sanitary Landf{ill located some 15

les north of the San Quentin facility. Un-’

tortunately, the expected life span of the Red-
wood landfill was kmown to be severely lim-
ited. In order to extend the life of the
Redwood landfill. the waste management
plan also called for resource recovery to take
place at the transfer station. Waste process-
- ing equipment was to be added to the trans.
fer station at a later date. -
. A transfer station was built in San Rafael
in 1981 near the San Quentin Disposal site.

34 BinCvyeuz

ing landfilled. In Marin .

California’s Marin
Resource Recovery
Center receives
over 350 tons per
day of mixed
waste, diverting
30 percent for
beneficial use.

Macthew J. Southworth
and Luis E Diaz

100 TONS PER DAY

However. not until 1986 did Joseph J. Gar-
barino and partners of Marin Sanitary Ser-
vice, a central Marin County refuse collector,
decide to proceed with the construction of a
resource recovery facility. That facility is
known as the Marin Resource Recovery Cen-
ter and is located adjacent to the San Rafael
transfer station. ‘

- FACILITY DESCRIPTION

The $9 million resource recovery facility is

- enclosed within a 130,000 square-foot-

building, which combines both receiving and
processing of waste from the public, and
from roll-off debris box trucks. The facility
has been designed to rely on sorters to re-
cover several recyclable materials. In addi-
tion, the facility is capabie of mechanically
processing large loads of wood and yard
waste, Disposal fees are set at $6.00 per cu-
bic yard (with higher fees for hard-to-handle
debrisl. The fee assessed at the Redwood
Landfill for wood and yard debris has been
set at 35.50 per cubic yard.

During receiving hours, public vehicles
and small commercial ‘vehicles unload from
stalls on an elevated floor, dumping onto the
main tipping surface located three feet be-




Sorting area at Marin .
Resource Racovery Canter is
shown abova.

Public vehicies and small
commerciai trucks unload
onto main tipping floor,
where wastes are pushed
onto one of three conveyor

low. Roll-off trucks and other large vehicles
gischarge directly onto the main tipping
oor. :

On the main tipping floor, rubber-tire load-
ers are used to sort and push wastes onto one
of three conveyor systems: one for wood and
yard waste; one for other sortable wastes:
and a third for non-sortable or heavily con-
taminated wastes.

Wood and yard waste is pushed onto a con-
veyor and processed first through a mag-
netic separator, {then through a 400-
horsepower horizontal hammermill] and
finally through a flat, vibrating screen to re-
move fines. The shredded material is col-
lected in an overhead hopper and sold to a
nearby papermill where it is burned to pro-
duce steam and welectricity. The recovered
fines are sold as a soil amendment.

Waste loads of mixed material that appear
to be sortable are conveyed to an elevated
sorting platform where the material is split
onto two parallel sorting belts. Laborers
hand-sort the material by selectively remov-
ihg mixed paper. newspaper. corrugated,
wood, ferrous metal, aluminum. ‘ard glass.
dropping all materials through chutes to

belts or bins below the platform. Bins.collect-
ing paper are regularly emptied into a baler,
Glass and metal are transierred to |
containers, and wood is conveyed back to the -
main tipping floor for transfer to the wood .
and yard waste processing line. Residise not
collected during the sorting operation is con-
vey:f! to the adjacent transier station for dis-
posal. .

Material judged by the loader operator to
be uneconomical to sort is pushed onto a con-
veyor for transfer to the adjacent transfer

station and subsequent removal to th -
o and su eq val to the Red

COLLECTION EFFICIERCY

Since operation began in March 1987, col-
lection efficiency has gradually improved.
During the month of August. the resource re-
covery center received over 350 tons per day
of mixed waste. from which approximately
75 tons of wood fuel and soil amendment and
a total of 25 tons of paper. glass and metals
were recovered. Thus, the total amount re-
covered is on the order of 100 tons per day, or
approximately a 30 percent recovery rate,

Marin Resource Recoverv's efforts are in-
creasing the life span of the Redwood Sani-
tary Landfill Diverting 100 tons per day
from the waste stream currently amounts to
approximately 10-15 percent of the landfill’s
waste load. ) ’

Airborne dust has proven to be a bigger
probiem than was-expected when the re-
source recovery facility was designed. To re-
duce dust concentrations within the build-
ing. a $180,000 dust collection system is
being installed and a street sweeper is being
added to the inventory of rolling stock.

In order to improve the efficiency of sort-
ing and to collect items not currently being
recovered. an increase in sorting line staff is
being considered The sorting line currently
employs six laborers to separate recoverable
materials, However. considerable extra space
was built into the line to allow for additional
sorters. Plans also are being made to add tex-
tiles and polyethylepe. terephthalate (PET)
bottles to the list of recovered materials. .

Supplemental .operations. such as com-
posting organic wastes and producing densi-_
fied refuse-derived fuel (d-RDF), are being se-
riously considered by Garbarino as a means
of further increasing the recovery rate. In
fact, Marin Resource Recovery purchased
land adjacent to the existing site for an even-
tual compost operation.

Marin Resource Recovery has plenty of in-
centive to increase the recovery rate of the
facility. Garbarino expects disposal fees at
the Redwood Landfill to increase to $12ton
and figures his transport cost to the landfill
at about $12/ton. Therefore, for each extra
ton of material recovered, the total avoided
cost of transport and disposal will be about
$24/ton. n

Marthew Southworth and Luis Diaz are offili-
ated with Cal Recovery Svstems. .
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MATERIALS RECOVERY FACILITIES (MRFS) HAVE
been running for vears in some East Coast locations.

Looking at some established MRF operations provides 4
‘primer for anyone looking for the technical concepts

needed to spec similar facilities. ,

The MRF concept has been around long enough that
solid waste management professionals are familiar with
it. While many people recognize the term. how-
ever, many don't really understand what makes a
MRF a MRF. A look at three sizes of MRFs. all
operated by private contractors on the East Coast.
points out some technical and functional similan-
ties to consider in planning one.

fine themis size—they come in all sizes. Economy

of scale is definitely a factor, but as long as a facil-  Mmaterials recovery
factlities operate,
can serve one community or several, hundredsof  the East Coast is the

ity accepts, separates, and processes recyclables
to-ship to users, it fits the basic definition. A MRF

thousands of households, even population areas
counted in the millions.

Because of the quantities of material to.be sepa-
rated. successful MRFs have become highly auto-
mated operations. using proprietary systems or
integrated systems marketed by companies such
as Lundell or Bezner. In integrated systems, a series of
screens, conveyors, magnets. and.other devices separate
each type of material from the main stream.

Rhode Island’s MRF

Contractor New England CRInc.. designed the MRF
consgucted by Rhode Island around a system for the Ger-
man manufacturer, Bezner. The installation. the first for
Bezner in the United States, will handle all the metal,
glass. and plastic recyclables from a population base of
about 400,000. (Paper is tipped separately and baled with
a Bollegraaf baler.) Spring 1989 marked the beginning

of the MRF's full-scale operation. with the system capable

of processing 80 tons per day (tpd) of mixed recyclabies
in one shift.

The only places where humans are involved with the
system are at initial inspections before the material en-
ters the sort mechanism and at glass and plastics sorung
stations. After pre-inspection on an early convevor sec-
tion. the recyclable ‘burden is screened and leveled,

removing small tramp elements and flattening the con-
vevor burden to one-item depth. The material first passes

BY DAN GOLDBERG
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Goldberg is a. freelance writer based in Shaker Heights. Ohio.

f you want to
One trait of MRFs that doesa't really help de-  Jegrn about how

place to learn.

under an overhead belt magnet, which removes ferrous
items. After a second pass through a screen to remove
broken glass, bottle caps. and other smaller fragments,

. the conveyor stream splits in two and material heads up

inclined. vibrating sorting conveyors to a series of chain
curtains that separate light elements from heavv—mean
ing glass goes one way and aluminum and plastics go
the other.

On the glass line, several work-
ers sort the material by color. At
the same time, an eddy-current
generator attracts the aluminum,
pulling it from the plastics. The
aluminum heads for a can flat-
tener, while ‘valuable -high-
density polyethylene (HDPE)
and unsalable tramp plastics are
handpicked from the main
stream of polyethylene tereph- .
thalate (PET).

Once the materials have been
separated, each is processed de-
pending on the user's needs.
HDPE is granulated and the PET -
is baled. Tinplate cans are shred-
ded. Separated glass is crushed into cullet for sale to glass
container manufacturers.

Other MRF aperators have developed their own pro-
prietary separation equipment. They protect their designs

- zealously as the demand for MRFs—and the MRF con-

tractors—grows. However, the Bezner example shows
how separation techniques are based on the particular
characteristics of the material loaded onto the conveyor:
magnets capture ferrous; eddy current units attract non-
ferrous aluminum; blowers remove lightweight plastics
and aluminum from heavier materials; and screens and
curtains separate materials by size and weight.

Distributors Recycling of Newark

After years of research and development, the oldest :
separation equipment,.human hands and eyes, remains
in the system. No machine has replaced a worker's abil-
ity to identify glass by color or plastic by resin and sepa-
rate them at conveyor speeds. According to Simon
Sinpreich, presidgent of Distributors Recyeling (Newark.,
N.J.) nothing he has seen can match a Jow-skill manual
laborer puiling three to four units per second. Some work-
ers can separate up to 10 units, he adds. «

Distributors Recycling is. clearly the largest MRF op-
erator in the East, processing 160 tpd of recyclables in
one shift in its Newark, N.J., facility. it's proprietary sepa-
ration equipment currently processes common re-
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cyclables, such as glass and metals, and in May will add
plastics. Distributors serves communities of all sizes. from
its home of Newark to New Jersey villages “so smali their
mailing address is in another town.” says Sinnreich.

Despite the impressive capacity the Distributors line
handles, Sinnreich savs the MRFs labor force still plays
an important role in maintaining the quality of the proc-
essed materials. “We've already got every quality control
mechanism that can be bought—multi-hyndred-thous
sand-dollar machines—but there's nothmg berter than an
extra set of eyes,” he savs.

There is an upper limit to-what automated systems can
achieve in terms of output quality. “You've got to have

the human element for quality control.” he says. “Out of

eight people on our {nonplastic) line, five of them are in
quality control functions.

“With the machinery we've seen, everyone starts talk
ing in the 90% range for quality,” he savs, “but our cus-
tomers want better than 90% quality. We're looking to
supply them with 99.9% quality. You can’t do that with
machinery right now.”

There is a cost in adding employees, though. and the
‘number of emplovees operating a typical MRF is not

. large. Usually 20 or fewer people will comprise a MRF's

staff. with no more than 10 in sorting, picking, or quality
control jobs. “When vou put a person on line, you need
to rely on that person as part of your process,” says Hal
McGaughey, director of operations for New England
CRlinc. “Your're wedded to-a person there for the life of
the contract, which couid be 15 or 20 years. That requires

15 or 20 years of vacations, sick time, benefits.” he says, .

adding this factor becomes ‘more important in areas
where labor is at-a premium, as in some of the New
England states.

Fortunately, low-skilled Bborers can be trained to per-
form most of the critical line positions. Distributors trains
and emplovs developmentally handicsigped people from
a local sheltered workshop to work lire positions. The
low-tech nature of the line jobs alsc m:eans MRF opera-

tors can draw from a larger labor pool.

Resource Recovery System of Manhattan
A side benefit of drawing from a large workforce is
being able to target a certain group or area for the few

low-skill jobs a MRF offers. Such has been the case for »
Resource Recovery Systems (RRS), operators of a pilot-
.sized MRF in Manhattan. A number of the 14-person staff

members were drawn from the economically depressed
East Harlem neighborhood where the center is located.
RRS began operating its facility for the New York City

Department of Sanitation in an existing building. The firm

installed its proprietary separation equipment and made
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some other improvements. At 5.000 square feet, the
working space is too small for anything more than a pilot
plant. The location is good. though: Close to the Tri-Bor-
ough Bridge and the Major Deegan Expressway, key
outlers 1o the city's.other boroughs, the worst thing about
the location is how much it would cost to buiid a reasona-
bly sized plant there—if a big enough parce| of fand could
be found. The East Harlem MRF site occupies about an
acre of land. the price of which could swallow the entire
solid waste management budget of a small city.

Workers at Distributors Recycllng’s Newark MRF can color-
sort batween four and 10 bottles per second by hand.

--------------------------------------- “essecsssssccnnersrescne s

Plants and Equipment :

Where recyclables are going. and where they're com-
ing from is likely to influence the location of a planned
MRF: In New York. with its high population density, it
may make sense to site the MRF closer to the collection
routes to save truck operating costs. The Rhode Island
MREF operated by CRlnc.. will serve rural, urban. and
suburban communities from about 20 miles north oi
Providence. the service area’s largest city. Rhode Island
constructed a building to house the MRF at the state-run
landfill. integrating its solid waste operations at one site.
Distributors. with its roots in servicing the container -
industry, developed its main MRF in Newark, N.J., down
the road from customers who. regularly deliver botties
and cardboard beer cases for recycling.

How much space is enough? Again, it depends on how
big a population base a’MRF is going to serve. The popu-
fation size will influence the two functions that must be
accommodated within. the plant: separation/processing
and tipping space. One half to one third of the facility wil.
be requiredfor the tp floor. In most MRFs. paperis tippec
and processed separately from other recvclables. In the
Rhode Island MRF. for example. 18,000 square feet of
the 40.000-square-foot building is earmarked for separate
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tipping areas for paper and mixed recvclables.

MREF designers and operators also factor expansion
into the overall space coafiguration. to handle additional
material as the incoming recvclable stream grows. That
growth results from more communities coming on-line
with collection programs or communities wanting to add
new materials, such as plastics, to the mix of recyclables
they sendtoa MRF. -

MREF separation technology is designed in modular
systems. which make it easy to add capacity. Distribu-
tors, for example, added a line to its system that will
handle plastics beginning in May, 1989 and bring its to-
tal capacity up to somewhere around 400 or 500 tpd. -

“Every piant we operate has the capacity for additional
equipment to be added to it.” says Matthew McCauley,
RRS vice president of operations, noting that ajuminum
handling equipment could be added to the East Harlem
facilities if the collections tonnage grows to the point
where it’s necessary. “The real emphasis is on removing
additional materials from the processing line,” he adds,
mentioning iron and other metal scrap as an example.

Both Sinnreich and McCauley note that modular de-
sign and second lines give MRF operators flexibility in
dealing with downtime and maintenance. Typically, a
MRF suaff will include a full-time, dedicated service tech-
nician and an assistant. They correct unexpected equip-
ment breakdowns and do daily maintenance. including
inspectdng belts, electrical components, and impact ar-
eas. Glass and metal pieces subject equipment to a lot of
wear and tear. notes McCauley. Most operations shut
down at weekly or 10-day intervals to do major preven-
tive maintenance.

Future MRF Designs

As cities specify a wider range of recyclables they want
to pull from their wastestream. future MRF designs may
include separating more types of material. One of the
technical changes that may come on-line in the Nineties
is automatic color identification of glass, which would.
eliminate more sorting workers., While the technology
has been developed. improving the speed is the next task
for engineers. As more plastics are pulled from the resi-
dendal wastestream, automatic separation by resin type
may become the next target for equipment designers.

MRFs will be the piace where quality control is likely
to be handled for much of the recyclable stream: In the
case of Distributors Recycling, ail principals had experi-
ence in the markets they suppiy. so they have a keen
awareness of how that material would be delivered best.
*If you can't deliver quality,” says Sinnreich, “all you're
doing is creating separate mountains of garbage.”

“The money were spending is all in quality control

Distributors Recycling's
Newark MRF processes 160 tpd
of recyclables per shift,

.................................

We're establishing a quality
controi lab to increase our
standards. Qur internal stan- i
dards are already higherthan
any industry requirements.”

At the pointin the recycling - .
process wiere materials are
prepared for use. MRFs' abil-
ity to attract users with:con-
sistent and improved quality, as well as quantity, will be
a key to the increased use of recovered materials and to
the success of recycling in general,

New York City Gets Its MRF Background

New York City solid waste management planners are
using their pilot materials recovery facility MRF (in East
Harlem) to develop a base of collection and recycling data
that they will use in planning fuil-scale MRFs. Proposals
call for the city to be served eventually by as many as six
MRF's, according to Alison Blackmon. contract manager

for the East Harlem MRF.

Resource Recovery Systems (RRS), which operates
MRFs in Groton, Conn., Camden. N.].. and other cities
won a bid to rehabilitate a city-owned building and oper-
ate 2 MRF there. A nonprofit group had used the space
where it tried unsuccessfully to recycie “bottle bill” glass
from returnable beverage containers covered by New -
York’s container deposit law.

With a city as densely populated and diverse as New
York. collection problems will undoubtedly influence firial
plans for the city’s MRFs. The sanitation department
began collecting recyclables in June, 1988. By the begin-
ning of 1¢89. more than 360.000 households in various
neighborhesds in the five boroughs were on routes where
recyclables could be collected. The routes sampled ar-
eas that included multi-family units and single-family -
homes. By June, 1982, the department expects to increase
the sample group to 500,000. o

“The question as to whether people will participate has
been answered,” McCauley says. noting a steady stream
of recyclables coming to the MRF. In January, the facility
received about 573 tons of material. Most of the recy-
clables soid have been bottles, cans. and newspaper. Even
though the city hadn't asked for piastcs, a fair amount

" has been found in the pickups. indicating a good

awareness of its recyclability. “New Yorkers proved to
be much more avid recyclers than we expected.” agreed

Blackmon. 4
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San Francisco Recycling
- Proves Less Is More

San Francisco's first major recycling program is on nts way to becoming @
smashing success, since the city made it so ecsy for everyone to participate.

v %

ore than half the homes
Mwithin a’'seczion of San

Francisco are participating
in the city’s first major curbside re-
‘cycling program — a succass by any
standards. A key reason for this
success may be the program’s
avoidance of most sourc" separa-
tion.

Other than devemumng what is

recvciable and what must go into

the garbage, the only separation of
materials required is that residents
bag or bundle paper produc:s sepa-
ratelv. All other recyclable items are
placed into a singie plasiic bin:

TmmmGcimeam s mma i imm i e

By Bruce Johnson

‘*We wanted to-make this as con-
venient as possible for residents,””
said Tom Padia, curbside recycling
manager for Sunset Scavenger Co.,
concerning the decision not to re-
quire residents to sort aluminum,
tin, glass and plastics into separate
containers. ‘

Othner factors favoring a mini-
mum amount of source separation,
he said, are a lack of space for stor-
ing curbside collection bins inside
many of San Francisto’s homes and
apartments and a desire to discour-
age curbside theft of recyclables.

““The more mixed up the mate-

The areg recycling center re-
ceives about 100 tens of recycla-
bles yveeidy from the program.

rials are, the less valuable they are

to thieves,”” Padia observed. Sepa-

rating aluminum, tin, glass and
plastic at Sunset’s recycling center,
rather than before these materials
are placed on the curb for collec-
tion, ‘“doesn’t stop théft but it .

" dampens it,”" he said.

A curbside recvcling program,
covering the south central portion
of San Francisco, was inaugurated
last April. The area ¢ontains about

aw



29,000 residential units ranging
from single-family units to six resi-
dential units per building (a full-
fledged recyclables collection pro-
gram for apartment buildings is
scheduled to commence next, year).

Within two years, the curbside
collection program will be extended
to residential areas throughout the
city consisting of approximately
180,000 residences (not including
about 130,000 apartment units,

about two-thirds of which will be

covered by the program).

Although the recycling program
had a good initial acceptance, the
pilot area had advantages and dis-
advantages. Although the program
had a logistical advantage in being
located close to Sunset’s recycling
center, south of San Francisco, the
area population is probably less
prone to recycling than the city’s
populacse at large.

Padia said thar the area contains
mainly middle-income residents.
The area also included pocke:s of
high-income and poverry-level
dwellers, has a wide variety of eth-
nic representation and consists of
both flat and hilly terrain and both
wide and narrow stree:s. ’

‘“‘About 30 percent of the homes

on any given day have marerials set
out,”” Padia said concarning initial
results of the collection program,
which is offered weekly on the same

42

Each household participating In
the program receives one free 14~
gallon bin for holding mixed recy-
clables.

day as the regular garbage pickup
servics.

‘“Well over 50 percent’” of the
homes in this 29,000-residential-unit
section of the city are participating
at least once a month in the pro-
gram, he reported. Most of the par-
ticipating residents are setting out
their recyclables every other week
when the plastic bin is full of mate-
rials.

whers curbside recycling has been
under way for some time, is achiev-
ing about 50 percent househoid re-
cycling participation on the weekly
recvclable pickup day, Padia re-
ported. But the phase-one program
in San Francisco, he reported, al-
readyv is generating the same
amount of material as the San
Bruno program.

“We’'ve besn getting lower per-
centage per household (on a weskly
basis) but the same volume as the
San Bruno program,”’ he said. This,
he noted, is enhancing the effi-
ciency of the recyclable collection
operation because the collection
bins at participating San Francisco
homes tend to be placed on the curb
only when they are filled to capac-

The nearby City of Saz Bruno,.

ity — meaning fewer stops for the
truck.
The citywide curbside collection

program is based at the Sunset-op-

erated facility adjacent to the huge -
Sanitary Fill-Co. transfer station at
Brisbane, on the south side of San

- Franciséo (see pages 24-26 in the

September 1988 issue of World
Wastes). ,

Sunset Scavenger, a subsidiary of
Norcal Solid Waste Systems Inc. is
conducting the program for the
city. Golden Gate Disposal, also a
Norcal subsidiary and one other
company franchised for refuse col-
lecting within the city also will be
involved in the program when it
goes citywide.

Currently, the Sunset-operated
recycling center is receiving about
100 tons of recyclables per week
from the phase-one curbside collec-
tion area, according to Padia. -

About 70 percent of the materials

' is newspapers and other paper

products, which residents bag or
bundle together. The other 30 per-
cent is comprised of other recycla-
bles which are placed in a 14-gallon
Rehrig Pacific high-density, poly-
ethylene bin made of 10 percent re-
cycled plastic resin. One bin is pro-
vided free of charge to each house-
hoid. Of the paper products
collected, about 70 percent are
newspapers and the other 30 per-
cent mixed paper.

When the curbside collection
program is extended cirywide, it is
anticipated that the recycling center
will receive about 150 tons of curb-
side collected recyclables per day,
Padia reported.

‘‘But- this is just an incremental
increase for us,” he said. ““This is
not a whole new ballgame.” .

- Padia said the Sunset facility —
before the phase-one curbside pro-
gram got under way — was recy-
cling more than 500 tons per day of
‘materials collected from commer-
cial and industrial sources mainly.
Some of those recyciables come
from buyback centers, including
one at Sunset’s facility.

A key factor motivating both the
curbside recycling program and
commercial, industrial and buyback
recycling is the city’s high cost of
waste disposal.

San Francisco has a tipping fee of
$45.20 per ton, making it one of
California’s highest such fess, Pa-
dia noted. The transfer trailer baul
from the transfer station of Sani-
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tary Fill, is 56 miles one way to a
regional landfill at Altamont, in
eastern Alameda County. .-
So far, there is no extra charg
for residents participating in the
curbside collection of recyciables —
even though Padia estimates that
the net cost of the curbside pro-

gram will run about a dollar per .

household per month when the pro-
gram is extended cirywide.

Padia noted thar the city’s last
rate increase was granmted about 18
months before the first-phase curb-
side collection program- was imple-
mented and that after the rate in-
crease, the parent companies of
Golden Gate and Sunset were
merged through Norcal’s restruc-
turing as a 100 percent employee-
owned company.

Even though the newsprint mar-
ket is depressed and most of the
aluminum is sold by non-profit or-
ganizations or residents themseives,
the efficiencies obtained from the
merger have enabied the companies
to absorb the cost of the phase-one
curbside collection, Padia said.
(Markets for glass and plastic items
are relatively strong.)

The immediate lack of 3 rate in-
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crease or surcharge to cover the
costs of the curbside recycling pro-
gram has not discouraged Sunset
from using first-ciass equipment for
the program.

‘‘We believe in using good equip-
ment,”’ Padia said. This, he noted,
makes things run smoother and
provides a better image for the pro-
gram.

In operation are new, low-profile
Lodal Bi-Loader trucks custom de-
signed for the San Francisco pro-
gram. Each one-driver, dual-drive

truck is equipped for manual load-

ing into two bins — one for paper
products and one for other recycla-
bles — from the containers placed
at curbside and for mechanized
loading of contents from apartment

“'building-placed 60-gallon Waste-

Wheelets (90-gallon carts also can
be handied in the future with these

loading devices).

The trucks have a 20-cubic-yard
bin for paper and an 11-cubic-yard
bin for glass, tin, aluminum and
plastics. Both sides of each bin have
cut-out panels so that the bins can
be manually loaded up to two-thirds

. capacity. The driver then secures the

hinged side panels to complete

loading with a 60-gallon carts.
There is a cart-tilting device at the
front of each bin.

Once the side panels of the bins
are secured, the driver dumps the
contents of the curb-placed con-
tainers into the 60-gallon cart uncil .
it is full (after five or six stops). At
that point, the mechanical loader is
activated to dump the cart’s con-
tents into the top of the truck-
mounted bin. _

The same bin-loading devices can
be used for loading carts up to 90
gallons in capacity. This size of
carts will be used for many of the
larger apartment buildings once the
recyclable collection program is ex-
tended citywide. The trucks were
designed to serve both the apart-
ments and the more traditional
curbside dwellings, according to
Padia.

San Francisco’s. curbside recy-
cling program has been successful
so far, for a variety of reasons. But
one reason is obvious — making it
easier for residents to participate

yields better results.

Bruce Johnson is a freelance
writer who lives in Tacoma, Wash.




MRF FLEXIBILITY

 PARKING LOT
TO PROCESSING FACILITY

ITH WISE PLANNING, -
material recovery facili-
ties can incorporate pro-
cessing capabilities for
additional recyclable
wastes at little additional
cost. Qur processing
plant in Seattle is an example of a low tech-
nology. high voiume MRF built around a
curbside coilection program but designed
with flexibility to process. a variety of waste
streams. From humble beginnings. process-
ing 20 tons per day on a temporary parking
lot site. the Seattle plant has grown to a 100
tpd commercial and residential MRF in less
. than a vear. It is projected to become a 400
tpd regional processing center serving the
entire metropolitan area in 1990.

T  ecycle America MRF is part of
Wa. Management's Seattle Division,
which includes a waste collection service. a
transfer station and long haul operation. as
well as the North Seattle curb collection pro-

BIoCYCLE

|
Seattle project
moves from
humble beginnings
at temporary site

to projected 400
ton per day
regional center
serving entire
Metro area.

Don Kneass

stations for brown glass, clear
glass and aluminum cons. An
operator controls the time and
rate of dumping onto the
processing conveyor.

gram. The waste collection company, Bay- ~
side Disposal, is one of only two companies
licensed by the state to serve commercial
custorners in the City. The transfer station
receives all the company's collected commer-
cial waste and loads it into long haul trailers
for transport to the King County landfill east
of Seattle.

In late 1987, Recycle America contracted
with Seattle’s Solia Waste Utility to offer
weekly curb/alley recycling service to some
65,000 households. Public education was be-
gun. bins were delivered and collection began
within the six-month timetabie established
in the contract. The Solid Waste ‘Utility cur-

rently pays Recycle America $49.43 for ev-

ery ton of recyclables the service removes
from the waste stream.

In the first year of the program, over 80
percent of all eligible households signed up
for service, doubling the city’s initial projec-
tions of 40 percent. By year end 1988, mate-
rial recycled through the curb collection pro-
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Trucks delivering poper tip
material onto the sort floor
adjacent to the baler
conveyor.

gram totalled 14,700 ego&s—t&e largest
weight per eligible household in the country.

The material recovery facility designed to
process the collected recyclables- opened in -
October, 1988, after being temporarily
housed on Bayside Disposal’s parking lot.
Located on a three acre industrial site in
south Seattle zoned for manufacturing, the
leased building has a 37,000 square foot re-
ceiving, processing, and bale storage area.
The building also contains 6,000 square feet
of office space for management and opers-
tions staff,

Although the building was selected be-
cause of its suitability for recycling process-
ing, significant leasehold improvements were

required to achieve efficiency objectives.
Modifications included adding entrance and
exit ramps. removing support posts to create
a large clear span tipping flocr, creation of
processing equipment wash down areas, and
installation of an HRB 8 baler and below
grade baler conveyor.

Currently the piant is processing approxi-
mately 100 tons per day. The majority of the
recyciable material is delivered from the
65.000 household Seattle curb collection pro-
gram. Additional material comes from nearly
9.000 bouseholds receiving curb collection in
the suburban metropolitan area. five commu-
pity recycling stations. source separated
commercial cardboard accounts, and select
loads of mixed commercial waste containing
high percentages of recoverable material. To-
tal plant:capacity is 400 tons per day.
OPERATIONAL SCHEME

Material collected at the curb is delivered
to the plant source separated by:residents
into three categories: newspaper, mixed
waste paper (junk mail, cereal boxes, cata-
logs, magazines, cardboard, etc.); mixed

-giass bottles and cans. There are two mate-

rial processing stations within the facility:
one for sorting, quality grading, and baling
paper; and the other far sorting the bottle
nng mx f .. . .t.l bein,
our es of paper are currently g
processed in the plant—mixed residential
waste paper, newspaper, cardboard, and com-



A small loader spreads
paper so employees
can remove
contaminants and sort
the remainder into the
most valuable market
grades.

mercial waste.paper. Trucks delivering paper
tip the material onto the sort floor adjacent
to the baler conveyor according to the mate-
rial contained in thewr load. A small loader
spresds the paper so that employvees can re-
move contaminants and sort the paper into
the most valuable market grades. Twine,
kraft and plastic bags, and non-newsprint
paper are removed from the newspaper in or-
der to sell it as a de‘ink quality secondary
fiber. Cardboard. a high value paper grade, is
sorted from the low value mixed paper prior
to baling. Paper grades are brokered to a ve-
riety of foreign and domestic mills.

The glass and can sort system was de-
signed to minimize giass breakage to facili-
tate the color separation required by the local
plant, Ball-Incon Packaging. Commingied
botties and cans are emptied from the collec-
tion vehicles into two receiving hoppers at
the head of a sort conveyor. As one hopper is
emptied, the other hopper is available to re-
ceive the next truck load of material An op-
erator on the processing line controls the
time and rate of hopper dumping.

The sort line includes manual sort stations
for brown. clear giass, and aluminum cans.
Tin-lined food cans are magnetically sepa-
rated and only green giass is left on the belt
to be conveyed into a storage and shipping
container. Paper, plastic, and foil are also
sorted from the mix for recycling. Sorted alu-
minum and tin cans are conveyed into large
wheeled cages which, when full. are pushed
to the baler conveyor and dumped for baling:

Less than three-tenths of one percent of all
collected material is contaminated beyond
recovery and must be landfilled
Design considerations for adding material
processing flexibility included provisions for
a large flat tipping floor with a centrally lo-
cated baling operation. Significant clesr span
area allows for obstruction-free materials
handling on the floor. A variety of mixed and
source gseparated paper grades can be
quickly tipped onto the floor. visually in-
spected, and when necessary; spread by the
small Joader for easy sorting and upgrading.
Graded paper can be pushed onto the baler
conveyor from two sides, maximizing baling
capacity while minimizing handling.
Other considerations m the building de-
sign inciude: adequate storage space for in-

‘put surge capacity and bale storage; multiple

entrance and exit doors for ready access to
the tipping floor and quick turnmaround for
collection vehicles; and a large outdoor yard
for overnight collection truck parking, mate-
rial storage, and plant expansion.

We anticipate a bright future for the facil-
ity due to rising disposal costs, a Seattle goal
to recycle 60 percent of its waste by 1992,
‘and the sarrounding King County goal to re-
cycle 65 percent. |

Don Kneass is the Mountain Region Recycling
Manager for Waste Management of North
America and formeriy served as recyciing coor
dinator for Seattle.



by Mary Kohrell -
and Gary J. Olson

Mary Kohrell is a consuftant with Re-

source Integration Systems, Ltd., and is
the former market development manager
for the New Hampshire Resource Recov-
ery Association. Gary J. Olson has been
NHRRA's executive director since 1982.

Cooperative marketing, as NHRRA's
experience shows, helps even out the
ups and downs in the recycllng mar-
ketpiace.

What's the future of
cooperative marketing?

Anyone who's been involved with plan-
ning-or operating a recycling program-can

appreciate the value of reliable markets.

for recyclables. Recent growth in public
‘and private sector recycling programs
acrass North America has produced an
overabundance of certain recyclable ma-
terials, particularly .newspaper, and has
many recycling program operators.con-.
cemed. To overcome market uncertain-
ties, many recycling program managers
are: looking to the concept of cooperative
marketing to solve their recycling woes.
The concept of cooperative marketing,
is not new, Take farmers, for instance =

they've long sold 'goods cooperatively to.

achieve efficiency. Applying the concept
to recyclables instead of food or agricul-
tural equipment, is what is new.

- Traditionally, cooperative marketing
programs for recyclable materials have
been used in rural areas, where low ton-
nages and long distances to market have
hampered recycling efforts. Various forms
of cooperative recycling efforts have long
been practiced in New Hampshire, cen-
tral Nebraska, and Montgomery County,
Pennsyivania. Recent 'trends show a
marked increase in consideration of
cooperative recycling techniques by other

© rural areas. For instance, the New York '

Department of Economic Deveicpment,
Office of Recycling Market Development,
has recently embarked on a grant pro-

gram offering funds to regional municipal.

entities throughout New York to develop
and impiement anywhere from two to six
regional cooperatives. In addition, New
Hampshire's cooperative program- has
just joined forces with the State of Ver-
mont, launching the first bi-state coopera-
tive marketing effort. .

Ancther deveiopment on the coopera-
tive marketing front is a focus by more
densely populated urban centers. The
Metropolitan Washington Council of Gov-
emments, representing such major popu-
lation centers as Fairtax County, Virginia,
Montgomery County, Maryland and the

Dustnct of Columbla recently commis-
sioned a study to evaiuate the feasibility
of cooperative ‘marketing efforts among
its membership. Suffolk and Nassau
counties, which together make up Long -
Island in New York, have likewise con-
sidered cooperative marketing efforts:

Where are al! of these cooperative mar-
keting efforts heading? Is cooperative
marketing the solution to the country's
market giut probiems?

it started in New Hampshire

Cooperative marketing of recyciable
materials was essentially bomn in New
Hampshire in 1981, when the New Hamp-
shire Resource Recovery Association
{NHRRA) was incorporated as a nonprofit
organization by four rural New Hampshire
municipalities with a desire to pool their
recycling knowledge and resources.
NHRRA's efforts got off the ground thanks
to a $20.000 grant from the state’s energy
office; NHRRA hired a single employee
to identify potential recycling markets
while providing recycling know-how to its
members. According to. Bud Moynihan,
public works director in Rye, New Hamp-
shire, who represented one of the four

_ initial municipalities, those efforts were

good, but not good enough. “We needed
more than market information,” Moynihan.
says. “We needed a way to make recy-
cling work in small towns by combining

. our marketing efforts."

“Today, with an operating budget of
nearly 3500,000, NHRRA employs seven
people and counts 200 of New Hamp-
shire’s 234 municipalities among its mem-
bers,” says NHRRA president, Michael
Simpson. “As a nonprofit group, we've
come a long way in a few years.” Operat-
ing funds come from a variety of sources,
such ds the. annual New England Re-

- source Recovery Conference and Expos-

iion that the association hosts, .federal .
and state government contracts, private
foundation grants, membership dues, and
cooperative marketing fees.
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Working together has paid off

The bulk of New Hampshire's one million
residents live in small towns with popula-
tions fess than 5.000. Through its
cooperative marketing program, NHRRA
acts as a brokering organization for recy-
cling programs in these smaller towns, as
well as for larger programs. and sells re-
cycled materiais to specific buyers. (See
sidebar for guideiines on planning a
cooperative marketing program.)

“By acting as a broker representing a
number of municipal programs,” says
NHRRA marketing program manager,
Russell Allen, "we can guarantee larger
amounts of quality materials to buyers
than individual recycling programs here
could generate alone. This factor often
allows us to secure higher contragt prices
for recyciables on benaif of our member
municipalities.”

However, it's the security of long-term
contracts and dealing with reputabie
tuvers who will provide service whether
the market outicok is good or bad that

Glass is stockpiled in concreta bins, then
marketed through NHRRA's cooperative
glass marketing program (1). A scrap metal
baler processes metal in New Boston, New
Harmpshire through NHRRA's cooperative’
scrap metal marketing program (2).

a5
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rovides the biggest incentive for mu-
:cipalities o participate. Simply put,

{HRRA finds there's strength in numbers. .

According to NHRRA's Allen, participat-
.Ng communities are responsibie for col-
lecting and processing their recyclables
to designated market specifications and
storing them at their facilities; NHRRA is
responsible for marketing the matenais to
selected buyers.” With few exceptions,
buyers provide transportation of mate-
rials, picking them up from each seller's
location in full- or partial-load gquantities.
{In the case of partial loads. the buyer
stops at two or more places to collect a
full load in one trip.) NHRRA currently op-
erates programs to cooperatively market
its members' newspaper, old corrugated
containers, mixed waste paper, glass con-
tainers, scrap metal, and HOPE and PET
plastics.

Peg Boyles, NHRRA cooperative mar-

ket development manager, says, “In most -

cases, New Hampshire's programs are a

s ", wn"'ﬁ’»t“ an, A kR Né‘x&fﬂl ml’, )

win-win situation.” According to Boyles,

.municipal officials like the prcgram be-

cause they don't have to worry about find-
ing markets. and they are assured that
NHRRA does everything it can to work
with reputable markets. They just pay their
membership dues and piace a phone call
to NHRRA wnen they have materials
ready to sell.

Buyers like the program because they
don’t have to deal with overworked mu-
nicipal officials or volunteers. They wait
for a phone call from NHRRA teliing them
when and where to have a truck, and they
are guaranteed a relatively smooth pick-
up. Of course, there are occasional
glitches in the program. Allen recalls ‘a
few incidents, such as the ‘buvers truck
showing up on the wrong day, and the
time a snowstorm required that the town's
recycling loading equipment be used to
plow snow. But overalfl, things generaily
run smoothly.

Adds Boyles, another premium for

There are five basic steps involved in
evaluating the feasibility of a coopera-
tive marketing program and then plan-
ning and implementing a successful
effort.

Inventory needs and plans
Potential participants shouid be con-
tacted to determine their intsrest in
participating and their level of commit-
ment to the program, which recyciables
to inélude in the program, tonnages
available (current and anticipated), and
‘the existing or planned capabilities to
process those materials. Legal restric-
tions to participation, such as procure-
ment procedures and flow control legis-
lation, should aiso be acknowledged.
Determine who will coordinate

Of all the tasks involved in planning a
cooperative marketing effor:, this one
is the most essential, and probably the
one that is most often overtooked. If a
cooperative marketing effort is to suc-
ceed, an organization that will provide

_gram must be determined at the outset.
Plan and design the cooperative

marketing program
It's time to make decisions. Key plan-

Gu1dehnes to planmnd
a cooperative marketing program

‘rials to be marketed and the schedule

leadership and coordination for the pro- -

ning determinations to be approved by,f_'
participants include the specific mate-

for including them; the process for:
choosing markets; staffing needs; and
budgetary needs and appropnate fund-
ing mechamsms

Implement the program el
The coordinating organization shouch
undertake specuﬁc tasks to assure the -
program is properly implemented, "
which can inciude some or alil of the
{ollowing, depending on the plan. Hire '.
or appoint staff with a clear understand-:
ing of marketing recyclables who wdl--
serve as a'good liaison between local .
recycling personnei and markets. :
Select buyers for matarials and, if a
propriate, sign contracts. Inform. par-
ticipants about market specifications
so they can process recyclables ac-
cordingly. Make arrangements to have -
recyciables transported to market.

Monitor the program and make
necessary changes "
Make sure the cooperative marke!mg
program is meeting participants’ .
needs, and make apgropriate changes
if necessary. But if it's not broke, dont
fix it.

s

buyers is that through the use of signed
contracts, they are guaranteed a relatively
stable quantity of materiais, which gener-
ally doesn't happen with individuai fecy-
cling pregrams. .

Moving to the big league
Cooperative marketing has been a suc-
cessful strategy for maintaining stable re-
cycling markets in ryral areas such as
New Hampshire. But can it work outside
of a rural environment? The Recycling
Committee of the Metropolitan Washing-
ton Council of Governments (COG) re-
cently hired a recycling consulting firm to
analyze that issue. The 'answer? Yes, a
cooperative marketing brokerage for
COG members’ recyclables is feasible.
So, will cooperative marketing become a
reality in the Metropoman Washington
area? .

“Probably not, at least for the time
being,” says Joan Rohlfs, COG recycling
coordinator. “Even though the Council of
Govemments’ board of directors, has en-
dorsed the concept of regional marketing,
and has expressed interest in implement-
ing such programs when the opportunity
anses, the reality of the situation is, the

* opportunity may simply not arise.” Rohlfs

offers two reasons why ccoperative mar-
keting may never take place among
COG'’s members. )

First, the impetus for the study came
from problems asscciated with the re-
gional newspaper market. But when the
singie largest local buyer, Southeast Re-
cycling, was approached about becoming
the sole buyer for the area. it declined to
work with a contract of that size since it
wauld be placing too many eggs in one
basket. “Thus,” says Rohifs, “local gov-
ernments felt forced to compete to satisty
immediate newspaper marketing needs.”
In the process, they refined their market-
ing skills, and found themseives guarding
market information rather than sharing it.
This sense of competition has done noth-
ing to foster the spirit of cooperation
needed to implement a cooperative mar- .
keting effort.

‘Second, large county recyciing pro-
grams, such as in Montgomery and Prince
George's counties in Maryland, are in the
process of securing their own processing
facilities. Private operators of those
facilities will likely. market the materials
directly, eliminating the need for participa-
tionin a cooperative marketing program.

While cooperative marketing might not
be in COG's future, the Maryiand Gover-
nor's Advisory Council on Recycling has
expressed an interest in obtaining the
COG study. However, it is too early to say
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what, if anything, will develop from that
expression of interest.

Where from here?

Interest in cooperatlve marketing pro-
grams is high these days, since it appears
to be a successful marketing mechanism.
However, as recycling moves to the front
bumer and private sector interests vie for
a share of the marketpiace, efforts like
New Hampshire's can be viewed as “com-

“petition” by private firms. In addition, mar-

ket competition between urban recycling
programs may supersede cooperative ef-
forts.

According to  Michael Simpson,
NHRRA's president, NHRRA's board of
directors and staff recently grappled with
the apprapriate continued role for
NHRRA. The focus of discussion —
should NHRRA maintain the role it has
heid for almost 10 years as a cooperative

- marketing organization, or step aside and

let private interests take over marketing?
For supporters of cooperative market-
ing, the verdict was positive. NHRRA de-
cided to forge ahead in the reaim of
cooperative marketing, and expand pro-

grams to meet members’ needs. For each

marketing program offered — be it glass,

paper, plastic or metal — there will be .

multiple options to service the full range
of members' collection and processing
capabilities. This expansion of options

It's the security of long-
term contracts and dealing
with reputabie buyers
that lure municipalities to
participate in cooperative
marketing.

means that NHRRA staff will locate
buyers that offer muitiple marketing op-
tions, or that NHRRA will contract with
several buyers for a single matenal. Em-
phasis in the expanded programs wiil be
placed on filling the raw material needs

of New Hampshire end-use markets. In
addition, NHRRA will diversity its sources
of materials to include commercial and
industrial recyclables.

"It larger quantities of high quality ma-
terial improve marketability, then working
with private sector generators of recy-
clables will improve NHRRA's market
clout for our municipal programs,” says
Peg Boyles. “There are significant
generators of plastic, scrap metal, glass
and paper that never reach municipal re-
cychng programs. We need to invoive
them in our cooperative marketing ef-
forts.”

NHRRA believes recycling cooperation
must be elevated to a higher level, both
geographically and philosophically. Says
NHRRA's Slmpson “What we are truly
competing against is the ease with which
raw materials are mined and harvested,
and the throwaway society of which we
are a part. Cooperation across politicat
and geographic boundaries must occur,
so that the recycling society we enws:on
becomes a reality.”

It NHRRA is right, the possibilities of
cooperative marketing have only begun
to be realized. RR
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MRF Automatlon Ma.kmo

Strides Into chh Tech

Afcw vears ago. mu-
nicipal solid waste
officials started talking _
about siting MRFs — Mat-

~ eria] Recovery Facilities —
as a means of pulling recy-
clables out of the solid
waste stream.

A relarively unknown conceprat the time,
the highly-automated sorting sysiems are
beginning 1o serve. a pivotal role in efforts
tosolve the nation's solid-waste crisis. Dur-
ing the next 20 vears, ‘it is likely that the

“term “MRF"" — pronounced “murf{” — will
be as common o0 Americans as “dump” is
now. While MRFs all 'serve basically the
same purpose. each one can be quite dif-
ferent from others. Their definitions vary.
reflecting the emerging separation techno-
logy and methods. In broad 1erms. MRF
has been defined as a faciliry that trans-
forms recyclable solid-waste materials in-
10 markewble fesdstocks.

‘'In its most advanced form. 2 MRF ef-
ficienty sorts hundreds oftons of commin-
gied recyclables a dav, with a minimum of
manual laborand yielding high-grade mar-
ketabie commodities such as paper. glass
and mixed-metal beverage and food con-
tainers and selected plastics. The emer-
gence of highly automated MRFs paralleis

the growth of large-scale curbside pickup

of ref'\clables in communities across the

* country. .
Toda_v there are no more than 10-15 rela-

‘tively advanced MRFs in the U.S. Stephen
A.Kaz. managerof recycling and business
development ior the New England CRlnc.
division of CRlnc.. sees
the numbper of advanced,
high-volume MRFs sort-
ing recyclables climbing
dramaticallv toat least four
times that number in just

- five vears.

In 20 vears. Katz said.
he seas “a full-scale recy-
ciing program in every
large-sized community in
the country. and'a coast-
to-coast nerwork of MRFs
processing the materials
generated by those prog-
rams.”

Minimal manual labor
A CRlInc. MRF. which
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began commercial operation May | in
Johnston. R.I.. is processing 240 tons of
materials a day in two shifts with eight
sorters per shift. The soners perform the
only manual tasks — separating glass by
rcolor and plastic by resin rype. The Rhode
Istand CRInc. faciliry is the first MRF using
state-of-the-art Bezner sorting technology.

CRlnc. isthe exclusive North American
licensee for the technology of Maschinen-

fabrik Bezner of West Germany. Thecom- .

pany began ‘making material-handling
systems primarily for the timber industry
-in' 1889. In the 1970s. when the solid-waste
crisis surfaced in Europe. “thev applied
their expertise to develop sorting system
for recvcled materials.” Kawz explained.

Twenty MRFs usir.g Beznertechnology are’

today operating ocross Europe.

CRlnc.. acompany spawned by the pas-
sage of state bottle-deposit laws in the 1970s,
is operating or constructing nine recvcling

_ material procsssing facilities. including

seven separating commingled recyclabies.

CRlInc. is applying the Bezner technology .
in an even more advancsd @&cility scheduled

10 begin operation in Brookhaven. Long
Island, N.Y.. nextsummer. This MRF will
process 400 tons of mezal. paper glassand
plastic per day. .

Mixea recwclapies process flow. Rhode Island MRF (Courtesy N.E. CRinc.)

As ‘first-generation material recycling facilities begin

to close and the need grows for separating high-
‘quality recyclables and keeping them out of the waste
stream, demands on MRFs will increase. Techno/ogy
is answering the call.

The Counci) For Solid Waste Solurions.
a program of the Sociery of the Plastics
Industry. estimates as of early 1988, 10 U.S.
MRFs were operational. with another 35
under construction or in the late planning
stages. The council. and other arms of the
piastic industry. are rapidly developing an
automated system of sorting plastics by
resin, opening the way for recvclinga wide
range of plastics.

In the next thres to five vears. Katz pre-
dicted. the recycling industry will achieve
full automation in the sorting of recyclable
materials. CRInc. and Bezner have devel-
oped a2 technology to automatically sort
glass by color. A prototype of the automated
glass-sorung svstem. using optic scanning,
is operating in a MRF in Denmark.

" Application of this glass-sorting
technology must wait for the U.S. recycling
industry o mature and evoive a final design.

The Rhode Island CRInc. MRF is signifi-
cant. Kaz maintained. becauss it moves
the processing of recyelable materials “from
crude sorting methods to an automated

_factory:type sorting system.’

Thoughcrude. labor-intensive MRFs can
be traced 1othe very beginning of collection

- and processing of scrap materials. advancad

MRFs firstemerged hers in the mid-1980s.
Acrually. a research plant
to procsss .commingled
glass and metwal containers
was established in 1975 in
Branford. Conn.. by Re-
source Recovery System
Inc.. one of onlv a handful
of companies now supply-
ing an entirs system.

A central element
“MRFs are reailv, really
cental to the whoie (solid-
waste) situation. You can't
have a2 MRF without col-
lection. and vou can't have
collection withouta MRF.”
explained Pete Dinger. di-
tconnnued on page 40)



MRFs
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rector of technoiogy for the Council For
Solid Waste Solutions in Washingion D.C.
*Studies have shown household collection
(of recyclabies? is more effective if a MRF
is used to sor: the marerials.”

Besideslaborand costsavings. the more
advanced MRFs make it more convenient
and sasier for consumers (0 panicipate in
curbside coilection programs. Usually. con-
sumers nesd only separate their paper from
other recvclabies. increasing the recycling
rate. In addition. advanced MRFs produce
ahigner-quality commodiry involume. en-
hancing marketability.

According to Adam Marks. operations
engineer for Rhode Isiand Solid Waste
Management Corp.. the Rhode Island
MRFs perform two functions: “sort in a

enrralized way and assemble a high quan-
tiry of material for the marker.”

Solid-waste-management decisions in
Rhode Island. first to mandate recycling
state-wide. are based on economics. “We
recycle here decause it is the least-costly

way 10 manage those matenals.” said-

Marks.

As a general rule. Marks explained. using
‘@ MRF is more cost-effective than separat-
ing materiais at the curbside when a re-
cycling program serves more than 50,000
households. **If youdon'thave alocal mar-
ket to truck glassto.” Marks added, forex-
ample, “you will have to accumulate to ship
to a cenwrai market.”

Both Marks and Katz ses a variety of
problems associated with more labor-in-
tensive material-sorting facilities and cor-
responding benefits with more automated
MRFs.

First, the task of sorting is tedious and
the ‘pay is low. And. if the residue isn’t
automatcally sereened before the workers
handle materials. the job is environmentally
unpleasant.

“It'satough job.” said Marks. “I'veseen .

workers essentially pick through garbage.
That's not the way the industry is going to
go.
For example. CRInc.'s MRFs emphasize
improved environmental conditions and
methods to promote 2fficiency and reduce
worker fatigue. Sorting swations for paper
and commingled recyciables are enclosed
and snvironmentally controlled. Material
approaches the sorter head-on - not side-
long: material is guided — notlifted — into
a hopper: and negatvely-sorted material
automarically falls to the next conveyor.
*We don't have guys who get tired after
three hours.” asserted Kaez. *“*Machinery

doesn’tcome to workondrugs.” be added.

noting. “*We're getting bonom-of-the-line
labor in these plants. There’s no absentee
problem..

*Because we rely on an automated sepa-
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ration. we end up with a cleaner. more con-
taminant-free product more marketabie 1o
industry.” Katz added.

Adams agreeed automated processing
facilities have environmental advantages.
*More automated plants tend to be cleaner,
and the working standards are going to be
raised. You might find areas that want to
create jobs with recycling. but down the

road it will be whatis the cheapest to oper-

*»

ate.

Savings in the millions

An example of cost savings possible by
using a more automated system is cited by
the final evaluation report to the Brookha-
ven. N.Y.. Town Council. The analysis

reveals that in evaluating the CRInc. MRF ..

‘compared with less-automated svstems. the
CRlinc. system produces at S1.6 million to

$5.2 million savings over a five-vear term.

dependingona range of tonnage processed
from 24.000-72.000 tons per vear.

The mostimporantquestion wheneval-

‘uating qualiry in 2 MRF, according t0
Marks. is “to look how solid and reliable
it is.”" Noting that equipment successfully

used in industry enhances those factors. °

Marks added. *You want equipment you
can send a rock through.”

More crucial equipment in 2 MRF are
magnetic separators — which separate tin
from ferrous memal — and eddy current
separators. which separate aluminum.
Marks explained. While separation equip-
ment may be unique. processing equipment
such as balers. glass crushers and aluminum
flatteners are more standardized compo-
nents.

Oneadvantage of the CRInc. systern, said
Marks. is that residue is screened early in

. The Rhode island Materials Recovery Facility a1 work. (Counesy of the Rhode Isiand Soiid Waste Man-

the process so thers is less debris for
workers 10 sort through. “It’s nothigh-tech
equipment: it's how it’s arranged.”

Marks estimates that by using sophisti-
cated MRFs to enhance both the collection
and marketing of recvclables. communities
are ableto recycle 15-20 percentof the waste
stream. A practicai limit of 30-35 percent
can be reached with addition of composting.

Thislevelis approaching goals setby the
Environmental Protection Agency and by
individual states. Ten states have mandatory
recycling laws. and more than 500 com-
munities collect recvclable materials at the
curb. about twice the number five vears
ago. according to a recent New York Times
fearure focusing. inparn. onthe emergence -
of advancé MRFs. -
“"MRFsalsoaid the nation’s efforts todivert
more solid waste from costly and environ-
meneally risky landfilling bv promoting a
centralized and integraled approach. An
integrated approach locates a MRF, waste-
to-energy plant. composting facility and
landfills in a central area.

MRFs. according to Dave Newton. recy-
cling coordinator for Suffolk Counry. NY..
“are primarily a municipally operated
sorng faciliry.” .

Suffotk Counry and neighboring Nassau
Counry. with awotai of 2.6 million residents.
make up two-thirds of Long Island. This
area is recognized as one of the most ad-
vanced in solid-waste management and
recvcling because New York state has or-
dered all landfiils ciosed by the end of next
year 10 protect the fragiie groundwater on
Long Island.

About nine vears 2go. Newton explained.
the Town ofIslipon Long Island “builtone

tconnnued on page 421
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of the first MRFs in the nation within an

existing incinerator buiiding.” The town is

now building a state-of-the-art facility with
* the ability to sort out plastics.

Newton pomted out that processing re-
cvclables often is-a two-stage operation in
which atown collects the recvclables. sep-
arates the materiais and sends them on to0
intermediate proc-s'sors and thenontoend
users. He notes. in some instances. that “the
quality (of recyclable material processed)
isn'ttop-grade. Plants are oid and thetowns
were forced into recycling because landfills
filled up. and thev worked within the ex-
isting collection systems.

Forexample. the Town of Babylon, N.Y..
collects newspaper one week and mixed
cans and bonies the nextand stockpilesthem
in an old airport hangar before they are
shipped for procsssing.

Newton estimated at least 75 compames
are involved in intermediate processing of
recvcled materials in the two-county area.
“Evervbody who bales paper or crushes

glass is operating a MRF!" he pointed out. -

An example of a labor-intensive MRF,
said Newton. isa large. privately operated
system that handles construction and de-
molition material for eastern towns. Here.

. materials are pulled off the trucks by hand.

‘Wood is chopped up and sold as fuel while
meuals are sorted. Everr dirt is stockpiled

" and sold as fill.

“Thé pressure (of laws) is there. They
(towns) are responding. and tremendous
amounts of monev are being spent. Recy-
cling is moving aiong. There ars plans for
expansion. extended educauon and at-
tempts to stabiljze the markets.” said New-
ton.

“There's.besn a lot of effort in the front
end — source separation and processing
- and now the effort is on economic and
market development,” added Newion. who

said towns are researching cooperative -

markets.

**We are working with towns and the state
toexpand industries that can use these re-
cvclables. improve the qualiry of materials
and stabilize the market so recycling can
be sustained.” he explained.

Recycling experts fear market backups.
Recently, for instance. waste paper has
flooded the northeast markets. and com-
‘munities which previously earned money
for their paper are paving $20 to 325 per
ton 10 have it hauled away. However. this
cost still is small compared with tipping
fess of SI00 per ton or more in the area.

*They re (recycling programs) all unique

. in their own way. They are all geared to

'veloped its MRF since

address their specific siruation and all doing
a pretty good job.” Newton added.

Danger in going overboard

But at least one veteran of the recycling
field expresses caution about going over-
board for automation.

**We look upon recycling notas afacility

? that provides towl automation. but as a
. waste-disposal facility thar separates mat-

enals.” said Peter Karter. president of Re-
source Recovery Systems Inc.. a pionesr

in developing and operating MRFs using

its own technology.

“Oneof the problems is the new emerging
technology. Every paper dealer and scrap
dealer is operaring 2 MRF. There's a lotr -
of snake oil being sold in this busmess .
Karter wamned.

Karter's company has painstakingly de-
initial research
nearly 25 years ago.

“After many vears of suffering and learn-
ing. we finally solved the probiem and in-
vented new equipment and put the first
commercial plant into operation in Groten.
Conn.. in 1982 he said.

Oid Lyme. Conn.-based Resource Re-
covery Systems now guarantess its facilities
for seven years. The company opened a
second plant in Camden. N.J.. in March
1986, processing more than 80 tons of

Lotules and cans a day. Its second plant

_opened in June 1988 on L27th Street in

Manharan. and is sorting more than SOtons
of boutles, cans and paper a day.

Kaner said the company’s largest and
mostadvanced MRF willl'begin operating
in Springfield. Mass. It will process 240
tons of mixed recvclables aday: Inacautious
approach. the company is sorting plastics

on only a limited basis. Though the plants -

- are capable of processing plastics. Karter
explained. he is waiting for the market to
be more cerain.

Resource Recovery Systems developed
machines which separate most lavels. food
and caps from conrainers without damaging
rings. metal and caps. Karer pointed out
the New York Cin MRF “ran‘into trouble
with badly broken glass. ceramics and
crockerv and.clay flower pots. We receive
source-conwarninated materials. but they are
still contaminated.”

**We tested and produced a finely graded '

aggregate made from the residue that we
give to the city aspnalt piant.” explained
Kaner.

“It's tmateriai separation) deveiopment-
al. and the thrust is 10 remove as much from
the wasie siream as possible and re-use it.
We are continually perfecting machinery,
markets and processing.” conunued Karter.

“The key is to produce quality products
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" with reliability so buvers have faith in vou

and vour operation.” added Karter. The
companv's MRFs are automated except for
separating glass by color and ror quality

’ mspccnon
More labor-intensive facilities where the -

intent'is to produce jobs. Karter believes.
wil! be limited to smaller-volume process-
ing of five to 10 tons a day.

In the next three
years, the recycling in-
dustry will achieve
full automation in the
sorting of recyclable’
materxals Katz sa1d

To make the point, K.'mer explained. in
one day. the Camden. N J., MRF processes
enough recyclables to fill a room eight feet
high by 20 feet wide and 72 festlong. “How
are vou going to deal with that (manually)
day-in and day-out?”

The Resource Recovery Svstems MRF
can produce as many as 14 different com-
modities.

“Inalmost all cases. recycling is cheaper

Circle 12 on reader service card

than other options (burning and landfill)."
said ‘Karer.

As pan of the continuing refinement of -
MRF operation. CRlInc. is developing a
method of separating residue into glassphait
(now used for road bed material ) and fiber
to market the glass residue to low-quality
cullet or glassphalt and send the fiber to
waste-to-energy. facilities. .

Pete Dinger of the Council For Solid
Waste Solutions sees the development of
MRFs driven by nesd and economics due
10 the diminishing number of landfills and
high' cost of landfill-disposai’ of waste.

In addition. Dinger said. *'The threat of
legislation has provided the incentive.
We've gonien the ball rolling. Lat the private
sector see what it can do.”

Further development of MRFs and solid-
waste management will be aided by coor-
dination. dau and information-collection
and research sponsored by industry groups.
such as.the Council For Solid Waste Man-
agement. Dinger predicts.

*The cooperation that’s going on in in-
dustry is good. Governments are turning
around. not so much onthe band kick. but
looking for solutions.”™ —Michael Marcel-
lino [ ]

The author is a freelance writer based in
Cieveland. Ohio.
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TRANSFER STATIONS
CAN RECYCLE, TOO!

This, the last of eight articles in our :

series on waste transfer, deals with
integrating waste reclamation
into tbese facilities.

ecycling. It's the current buzzword in the solid
waste industry and is coming to the forefront
of solid waste planning discussions.
If you are a collector/hauler or ransfer
station operator. you probably are faced with
rising disposal costs. Perhaps you are backed into a situ-
"ation where a govemnmental entity has mandated source
separation of recyclables and has left the onus of collec-
tion. upgrading, and marketing on the private sector.
How can you meet these challenges — and business
opportunities — with your existing transfer station? . . . or
with one that you are pianning to build and operate?

Recycling approaches

Traditionally, recycling activides at ransfer stations have
relied predominantly on manual labor. Almost all ransfer
stations have some sorting activities, even if the primary
sorting/recycling operations taks place along a conveyor
system.

Floor sorting is used for at least three purposes:

*'to recover large bulky items;

* to recover recyclable materials (e.g.. corrugated boxes,

By RICHARD A. PELUSO, P.E.,
and EANEST H. RUCKERT ill, P.E.

Peluso is a senior vice president and Ruckert is a project manager

for Wehran Engineering, a Middletown, N.Y.-based solid waste
consulting firm. :

white goods, wood pallets); and installing a conveyor and

« 10 remove materials that are  picking station in 3 transfer -
not suitable for processing (e.g., 2107 is one way o

. . incorporate recycling at a

large pieces of meual, which can o,
tear up the sides of aluminum .. ...
transfer trailers). ]

Open-top roll-off containers are commonly placed near -
this sorting area for holding these hand-sorted materials.
Small wheel-loaders and skid-stesr loaders. with grapple -

‘buckets. are used to assist the laborers. The loaders spread

loads oiit on the concrete receiving floor, handle larger
items (such as wood pailets, bulky metals, and corrugated
paper), and load processing equipment (conveyors, balers,
packers, etc.). .

Conveyor layout ideas

Conveyors are typically employed with baling facilides.
Steei-belt conveyors are used for receiving the waste
materials that are 1o be baled or compacied.
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. Options are available for continuing the steel-belt con-
vevor 1o'the baler or for discharging from the steel-belt
conveyor onto a rubber-belt conveyor for soring. Cost
advantages may be realized using rubber-belt conveyors.

Another strategy is to install picking stations next to
conveyor belts. These stadons, common sights at materials
recovery facilities, have been used at ransfer stations, too.

Depending on the processing equipment at the transfer
station. many conveyor layout and operation alternatives
are possibie. For instance, a single conveyor system could
be used to feed a baler. If high-percentage corrugated loads
are dumped onto the conveyor, the contaminants (other:
paper types, strappinig, plastics. etc.) could be removed by
the workers at the picking stations. Bales of old corrugated
cardboard would be made.

Aliemnatively, if low-percentage comxgau:d loads are
dumped onto the conveyor, the corrugated would be picked
off and refuse bales would be made. Corrugated would be
baled later in the work shift.

Multple conveyor systems could.be designed where one
conveyor would feed a baler and another conveyor would
recsive the non-paper materials and feed another baler or
packer.

Conveyors also work handily for separating mixed
recyciables. Picking areas are set up alongside the conveyor
and the recyclable materials are picked off and dropped
into a chute or bin below the conveyor. Wheel-loaders,
forklifts, or skid-steer loaders would move the sorted mate-

rials and consolidate loads for shipment to markets, A word

of caution: Be sure to incorporate all appropriate safety
guards, emergency stop cords sxgnage. xdenuﬁanon. ete,
on the conveyors.

Separation equipment has been eniployed at some facm-

* ties to separate materials based on size and, consequently,
to improve the materials recovery operations. Separation
equipment typically includes rommel screens, disc screens,
magnetic separators, and, occasionally, air classifiers. Con-
veyors transport the materials berwesn, and away from, the
scresning operations. '

System vendors market procassing systems for materials
recovery and recycling purposes. The equipment varies
according to the vendor, but it can include screens, convey-
ors. hand-sorting magnetic separators, balers, and flatten-
ers-densifiers~crushers. The Wasre Age “Yellow Pages™ can
be consulted to locate' vendors.

Materials markets: Know your markets for recyclable
materials. Talk 1o them 1o determine their specificarions for
materials they accept.

Density, contamination levels, minimium quantities, and
delivery vehicle rype are several factors to consider. Based
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on materials market feedback. decisions must be made

regarding processing equipment for your transfer/recycling

- station.

Some sample transter/recycling operations

Here are some approaches that others in the industy have
used.,

Orange County, N.Y.: Landfill volume is diminishing
here. The county has mandated residential separaton of
clear (flint) glass and newsprint, and commercial separation
of corrugated. .

One hauler has responded by constructing a source-
separated waste recycling/ransfer station. Incoming loads of
source-separated wastes are unloaded within a pre-engi-
necred mezal building addition constructed adjacent to the.
existing collection vehicle garage. Glass is dumped from the
collection vehicles onto open 20-yard roll-off containers.

Corrugated and other grades of paper are hand-separated
on the receiving floor. The paper is thén batch-fed onto a
steel-belted Mayfran conveyor, which in tumn fe<ds a Seico
baler. Export bales are produced. Minimal amounts of resi-
due are transferred to the landfill -

Danbury, Cann.: One hauler designed his facilicy here
around paper recycling. An existing warehouse was reno-
vated to accommodate primarily commervcial solid waste
loads. Sorting is conducted manually on the receiving floor
with the assistance of wheel-loaders.

Corrugated paper is separated and pushed onto a steel-
belted conveyor that feeds an HRB baler (which produces
export-specification bales). Nonrecoverable materials are
loaded onto a steel-belted conveyor that feeds a Dempster
compactor (transfer trailers haul this residuai materialtoa
landfill).

New Jersey: The operator of an open-top u'ansfer station

_in this state is planning to branch out into recycling. The

facility was originally designed as 2 oansfer station (“gar-
bage in” equal to “garbage out™). With 18 months of operat-

of recyclables that are available in the incoming wastes..

A several-bay expansion to its existing transfer station is
in the planning process. It will give the company the floor
space to dedicate to.recovery of recyclable materials. Paper,
wood, and metals will likely be manually recovered.

New York: A transfer station operating in New York cur-
renty bales and ships out-of-state all of the solid wastes it
receives. The facility operator is considering the installation
of a materials recovery system as provided by a systems
vendor. Conveying. screening, and sortng operations will

.be employed 1o concentrate the recyclable materiais and

improve the efficiency of the recovery operation. §

v
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" ing eéxperience, it has a reasonably good handle on the types -



mrf of the month:

" RHODE ISLAND’S

Can you describe the Jobnston MRF as bigh-tech if one of its
main tools (gravity) is literally as old as the bills?

ezner. Bezner, Bezner. Bezner!

and its customer, the Rhode Island Soiid Waste
‘Management Corp., when it comes to the new,
. semi-automated materials recovery facility in

Germany's Maschinenfabrik Bezner, which is said to have
equipment in 20-odd MRF-type facilities in Europe.

Located next door to RISWMC's Johnston Landfill. this
first American. CRInc/Bezner MRF is said to process an
hourly average of 10 tons of mixed glass and plastic bottles
and aluminum and tin cans. The reponed residue genera-
tion rate is 9% (for matenal direct-delivered from curbside
pick-up). The plant aiso prepares as much as 60 tpd of
newspaper for recycling.

strain and potential risk compared with other MRFs — is
what makes the 40.000-square-foot plant “state-of-the-art.™
The CRlInc executives credit this mostly to the Bezner ma-
chinery. for which the company has the exclusive North
American license. .

This seems to have the CRInc folks high on life. “This
isn't the "MRF of the Month’.” says Stephen Karz, a mar-
keting manager for CRInc. which is based in North Biller-
ica. Mass. “It’s the MRF of the year!”

Bevond that ecstasy, there is the cold hard fact that the
RISWMC. which had planned to build two MRFs in addi-

The achievement of the 10 tph average. with two shifts at
both plants. has reportedly led the Corporation to scale
back its pians to inciude just one more.

That's all one hears from New England CRlinc.

Johnston, R.1. The unit maKes use of technology from West

But the achievement of a 10 tph processing rate for com-
mingled material — with whal seems a minimum of human

tion to'the unit at Johnston, has now scaled back to just-one.

By JOE SALIMANDO
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Not all was roses -
While the actual volume of récyclables currently collected
daily by Rhode Island municipalities requires only one 8-
hour MRF shift. CRInc has been running a second process-
ing shift since the plant opened in late Apnil. The workers
have been processing a large pile cf bottles and cans stored
in a vard behind the building.

This pile was built up in the vear between the date of the
plant’s planned opening and its actual first work day.
RISWMC contracted separately (in 1986) for plant opera- -
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Above: The three “chain cuntains” thal. with the heip of gravity,
separare glass from plastics and alurminum. Left: Rusn of Rhode
Islano recyclables from initial conveyor is metered to even out the
Hiow on the. bell.

tion and construction, and the building contractor (not
CRinc) couldn't get it built on time. The material stored in
the backyard has been quadruple-handled by the time the

"MRF machinery and workers get to it: Into the curbside
comainer. into the truck. out of the truck and into the yard,
and then from the vard (via front~cnd loader).into the -
MRF’s loading area.

“We're getting a lot higher percentage of residue out of
that backyard material than from what comes in directly
from the curb.” says Katz. “Bevond the brzakage problem,
it’s the material stored up from the first vear of coliection.”
In other words. it’s the stuff citizens put out for recvcling
before their collective level of edueation on the program's
neads rose.

According to Karz. the backyvard shouid be cleared of
recvclables by the end of this month.

Separation with help of gravity

T w of recyclables fed to the MRF's loading hopper is
“regutated™ by a computer wired into sensors at the hop-

per’s feeding mechanism. These sen-
sors “feel™ the pressure generated by
the volume of cans and bottles be-
hind them, and change both the
speed materials are released and that
of the ‘conveyor onto which they
drop (from a low height). The idea
here is to keep the flow of re-
cyclables at an even stweam — avoid-
ing the loading of massive 2- and 3-
item-deep piles.onto the feed con-
'veyor.

This ccmvevor elevates the re-
cyclables to a height 20 feet above
the tipping floor. a step made neces-

" sarv because the Bezner process
makes creative use of gravity.

First step in the process is in-
spection of the flow, and removal of contaminants, by two
workers. This material is fed onto a residue conveyor,
which feeds a roll-off box.

Next the recyclables are run under a magnetic beit Cans
containing stee! “fly;” sucked up by the belt, and are fed off
to be’ processed separately. Aluminum cans and plasuc and
glass bottles continue down the line.

Gravity is next brought into play. As the. matenal bezms
to tumble down through a row of moving conveying equip-
ment. three sets of metal bars, suspended by chains. move
across the recyciabies. These three “chain curtains,” which
together are somewhat weird to look at, separate the glass
from the plastic and aluminum. ‘

Separation is accomplished by the simple fac: that glass
is heavier than either plastic or aluminum. The bars “catch™
the plastic and aluminum and move it to the left and right
there are two lines to process plastic and aluminum. The
heavier glass either slides under the bars (the larger piecss)
or simply tumbles through as if they were not there.

Note that as the glass slides downward. pulled by grav-
ity and the movement of a shaker-screen. small pieces fall
through 2-inch-wide holes in the screen onto the residue
conveyor.

Plastic bottles and aluminum are run (on either side)
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Fizstics anc alurminurm. taken off (e ling ov the £hain cuntains, are
seoargtec Sy @ comeoinancn of ecCy-sirrent magnet anc human
scring. Twe workers (one on esz sice of the chain cunam)
secarate RO S scmes irom FET betites.

through an eddy-current separator, which could be de-
scribed as a “non-ferrous magnet.” This pulls the aluminum
cans off the line and onto another convevor. .

Plastic bottles of high-density polvethyiene (HDPE) and
polvethyiene terephthaiate (PET) are all that is fed to two
separate convevors. each of which is staffed by one picker.
The picker’s assignment is simple: Pull off any non-plastics
that have made it through the process. and pull the HDPE
milk and water bottles. The contaminants are placed in a
hopper. the bottles the other way into another hopper
(which feeds a conveyor devoted to HDPE). At the end of
these two plastics convevors all that is left are PET bonles,
which again fall onto a dedicated convevor.

As to the glass. it is.conveyed by 4.or 5 pickers. These
individuals again pick off any contaminants that may have
beesn missed — including. perhaps. flattened plastics. But
their main job is-to pick off brown glass and gresn glass.
which are placed. separarely. into hoppers on either side of
the convevor. All that's left at the end of this final separa-
tion convevor is clear glass. which falls off onto its own
dedicated conveyor.

Most veteran recvclers know that clear glass pulls a
higher price than the other colors. but CRInc underlines
that by stationing one final worker on the conveyor fesding
the clear giass to processing equipment. This “quality as-
surance” inspector’s job — one of oniy 10 jobs directly on
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the MRFs processing line — is to pull any ceramics out of
the clear stream. “In time, as the pubiic education level in-
creases even more. and as other towns and cities are
brought on-line and their education level rises. we won't’
need this position,” Kawz claims.

Readying materials for markets

While it's being described separately here. the processing
of materials for shipping to markets is integral to the proc-
ess — although the machinery used for final preparation is
not from Bezner. According to Katz. the material being
sold from the MRF is (percentages of mixed bottles and
cans): glass. 63%: steel, 12%: PET. 5%: HDPE. 3%: and
aluminum. 3%. . '

Cans made of steel and tin or of steel and aluminum
(otherwise known as bi-metal) are conveyed from the top
of the line 1o an AMG Cutler shredder. This unit. supplied
by AMG (a major detinner of stez| cans) flails at the cans
and rurns out small-sized. multifaceted stes] “crumbs.” In
the process. the aluminum tops of the bi-metal beverage
cans are separated out. giving AMG a clean product to buy
and process. The steel crumbs are blown into a trailer.

Aluminum is fed 10 a can flatener. which also feeds a
trailer. '

- Glass is fed to processing machinery which crushes it to
the siz= required by markets: it's not fumace-ready cullet,
but CRInc is geuing experience with Grayson glass benefi-
ciation machinery in Caiifomnia (in a two-MRF joint ven-
ture with Anchor Glass). and this may be added to CRinc
MRFs in the future. In Johnston. the processed giass is fed .
10 storage bins. which are unloaded into trailers when full.
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Plastic bottles are :-ocessed in two ways. PET bottles
are-perforated and baisd. in a Balemaster baler; while
HDPE bottles are put through a granulator. which feeds ¢
Gaylord boxes. “The price we get for the granulated HDPE
more than justifies the cost of the granulator,” says Katz.

Newspaper is also processed, but lighdy. It comes in
separaiely from the cans and bottles, and is tipped on 3
separate upping floor accessed through a different door into

'One end-product of the Rhode Isiand MRF is ground high-density
polyethylene (HDPE). Bottles made of polyethylene terephthalate
(PET). on the other hangd, are perforated and baled whole.

he MRF. CRInc is dedicated to providing de-inkable news,

1ake the paper out of grocery bags before it is fed 10 the
Bollegraff baler: )

“This process has reduced our newspaper throughput
somewhat. from an anticipated 8 tph down to about five,”
says Katz. “No one anticipated the present requirement for
de-ink grade news. Remember, we:bid this project © che
RISWMC in 1986." .
clable kraft. i

According to Katz, shakedown problems in the first few
months of opem(ion arose in the processing end. “The
Bezne' equipment has not been the source of problems for

" he claims.

Business arrangements

RISWMC pays CRInc on an operations and mairitenance
schedule, with varving revenue going to the company at
graduated tonnage levels. CRInc also shares in the revenue;
at.a centain specified {evel, the company's share of the sales
dollar deciines, on a sliding scaile. down to 2. minimum of
10%

Katz says that the average cost to RISWMC — before
‘evenue — of processing a ton of recyclabies is in the 526
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10 maintain a sieady demand for its product. so two workers

The bags are put in piles and baied later, for sale as recy-

to $28 range. It might be possible to lower that cost in fu-

wre MRFs. Katz says, by efiminating the plastics separa-

tion (including the.two workers: the conveying equlpmem,
. and the two types of processing machines).

“Again, remember, this plant was designed. and our
proposal accepted by the Corporation, in 1986. savs Kaz.
“Since then, markets for mixed plastics recyclables, in-
cluding rigid plastics that are not HDPE or PET. have

developed.™

In fact, CRInc experimented in producing mixed plastics
products. Up until recently. the company had an ET/1
mixed plastics waste extruder at its North Billerica head-
quarters facility. “We wanted to further solidify our posi-
tion as a full-service recycling company,” says Katz. “With
that machine, we were the only recycier that could take
mixed post-consumer plastics.

“But'since we began that project. which included re-
search from Lowell University, the market has changed.
Markets are emerging for mixed plastics now.™ That's one
reason CRlInc recently soid the ET/) 1o another firm.

Additions to this plant

According to Katz, CRInc could lower its waste ratio to a
figure significantly below the 9% now experienced with di-
rect-delivered curbside material. The company may add an
air classifier before the residue box, to separate paper from
mineral residue. The paper and any plastics will be dis-
posed: the mineral (giass. ceramics..etc.) CRlnc thinks it
.will be able to marker as low-quality culle( or for use in
“glassphalt™ road building.

Plans for the Johnston faciliry include pushing out one
wall of the building. Now sized at 180 x 220, the building
would then measure 180 x 270. This.9,000 sq. ft. of addi-
tional space would enabie CRlInc to enlarge the tipping
floor and have more room to accommodate delivery of
commingied material and storage of processed recyclables.
“You learn all of the time in this business. and this is one
lesson we've leamed here,” says Kau. “You just can't have
enough space.”

An mteresung lesson CRlnc leamned from Bezner, be-
fore opening the plant; was to install wooden floors. “This
is easier on the workers" legs,” says Katz, “and their experi-
ence was that glass that may pe thrown and not fall into the
hoppers doesn 't break as easily on wood.™

Most immediately. the future for the $4.1 million
Johnston plant includes accepting recyclables from the ex-
pansion of recycling programs in the major Rhode Island
cides of Providence and Pawtucket. “This will keep our
second shift busy Jong afler the material in the backyard is
gone,” says Katz. §
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This one-year-oid unit has taught city officials
— and the nation’s most experienced MRF
contractor — a thing or two.

xperimental. That's the label New York City has

stuck on its only materials recovery facility (MRF),

a 5.000-square-foot building situated on 1 acre of

land in the East Harlem section of Manhattan.

Strangely enough, the “experimental”™ intermediate
processing facility has produced some surprises for city
officials. And it has stimulated additional research and
development by the privately owned firm that runs the
place on a contract.

Don't be‘misled: That “experimental” tag doesn’t mean
the Harlem facility has MRF workers picking bottles and
cans in laboratory coats and throwing samples of the con-
tenzs into test tubes. It’s a regular reclamation piant, with
bortles and cans coming in just as random in cleanliness
and condition as those in any other municipality.

What's been most unexpected. and exciting. is ail the
stuff coming in with the bottles and cans. “We tell the citi-
zens to just put metal cans and glass bottles out for collec-
tion. but they are putting a lot of other materials as well,”
says Alison Blackman, project manager for the city’s
Department of Sanitation (DOS). *To tell the truth, most of
us in the DOS didn't know what to expect one year ago
when we began the various recycling programs. People
from outside the city had told us New Yeorkers would never
rezycle. They said we weren't going to get anything.

*Well, the exact opposite is true. What we've found is
that New Yorkers are enthusiastic recyclers. In fact, they

By JOE SALIMANDO
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are almost too enthusiastic. They ses us ask for metal and
glass, and they give us chaise lounges and fish tanks and
light bulbs. That’s been the source of some problems. Actu
ally, we see these problems as growing pains. And we're
pretry excited about the solutions.”

Expanding a fledgling program

New York is arriving at its solutions with the help of

~ Resource Recovery Systems (RRS, Old Lyme, Conn.),

which is running the plant on a rwo-year contract. RRS
runs MRFs in Groton, Conn., and Camden County, N.J..
and is involved in what will be the nation’s largest MRF: a
240-tpd unit now under construction in Springfieid. Mass.

*“This isn't really a recycling facility,” Peter Karter,
president of RRS, says of the East Harlem plant. “It’s really
a waste diversion plant. At least, that’s the way the people
of New York who are giving us this material obviously see
it. If you were to design a facility to recycle most effi-
ciently, you'd just ask for clear glass and aluminum. That
would be it; those are the highest-priced items.”

As it is, the city has asked for just glass bortles and metal
cans. But the enthused New Yorkers have disregarded
limits. .

“What we're getting is. well, everything.” says Karter.
“We get a lot of plastic. We get plastic bottles, both PET
(poivethylene terephthalate] soda botties and HDPE (high-
density polyethyiene] milk and water borties. We get other
plastics — like toys — soap and food containers, and other
materials like aerosol cans. Plus, we are getting a lot of




crockery. a lot of kitchen ceramics. And we are getting pots
nd pans. and the like. We even ge: a good deal of alumi-

num beverage cans here. even though New York state has a

bottle biil. which. by the way, also covers the PET bottles.

“We had not designed this facility for thase materials.
We had originally planned to process just giass. tin. and alu-
minum. And we were going 1o sell just'the three colors of
glass and mixed cullet Now we are selling an aggregate
product, because the material we receive has a lot.of crock-
ery in it. We are selling thres types of aluminum — the
cans. some scrap items (which the buvers call ‘irony alumi-
num’), and foil.

“Besides tin cans. we are selling scrap metal; that's what
we do with the garags doors and the likse. We are recycling
the plastics we get now and are expanding vur capacity to
handle much more in the future.”

How it works, and who works there

In operation. the East Harlem MRF is'much like that in
Camden County. N.J..(se= July, 1987, Waste Age, page 43):

+ Commingled recyciables are dumped and pushed onto a
convevor.

+ A worker stanoncd before the processing equipment
picks out unrecyclables and breaks open plastic bags. The

‘bags are put aside for disposal. as are the unrecyclables.

This worker also picks out some plastic bottles, throwing
1em behind him into a plastic bag.
« As the materials enter the faciliry, they are air-separated.
The plastics and aluminum are “blown off”" for separate.
automated pfOC"SSIﬂE
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Alison Blackman of New York's Decariment of
Sannanon anc. Peter Karter of Resource Recovery

Systemns are working together o get ine cugs out of
the Harlem MRF,

+ What remain are glass bottles. steél cans,
and any unprocessables or plastics that have
been missed. Workers at a moving conveyor
belt separate the glass by color. Stes! is pulled
out magnetically.

*» Near the end of the belt stands a worker
with a hand scraper. When he sees broken glass
or other aggregate-type material. he scrapes

that off the belt into a hopper.

i Whatever that worker lets pass falls. off the
end of the conveyor into a roll-off destined for
the landfill. This process is being automated, to
s provide for continuous processing of scrap
glass remaining from the process.

Almost all of the staff of 14 running the plam as of mid-
April were Jocal résidents; most walk 10 work. This area of
relagveiy high unemployment supplies just the type of
enmy-level, rainable workers that RRS wants to use.
“Many of these people were unemployed when they came
here,” says John Whitman, the RRS plant manager.
Whitnan specializes in RRS plant start-ups: he heiped
bring the Camden facility on-line.

“We've trained the peopie here to do every job in the
plant. not only because we need this kind of backup. but
also to relieve the boredom.™ says Whitman. “We ve taught
people 10 operate equipment, and we've even taught one
worker to weld.

“We are tonstantly raining newpeople. because we lose
about two of our'staff each month. Most of them go'on to
better jobs. We're proud of this. even though it’s a head-
ache. because it's a community service. Of the four women
we have working here right now, two used to be on welfare.
And of these 14, a few will advance to more important jobs
when we 2xpand to two shifts.”

Adds Blackman: “For this type of job. a urnover of two
persons out of 14.is not unusual in New- York City. You
can look at recycling as a job creation program. When we
have several MRFs opemung here, we wm have creared
dozens of new jobs.™ .

Leaving enthusiasm undiminished

One of the things these workers must cope with is'a variety
of recyclabies that neither the city nor RRS planned to

ey mm- . m- 4Rfna
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handle. Interestingly. on the day of
the Wasre Age site visit. Karter's
observations of the materials deliv-
ered to the MRF were proven. In
one delivery, among the pile of
metal cans and plastic bottles were:

« a meal folding garage door — .
the whole thing;

« the center frame of a bicycle;

+ a metal garden hose wheel;

+'a meal light fixture;

and-containers, including PET soda bottles;

« many small plastic bags, into which citizen-recyclers
had gathered their recyclables; and

« sundry other materials that were clearly not calied for
by New York City's directions to its citizens, including
plastic Tupperware-type items and many aerosol cans.

als were being examined. “This is typical.”

What will New York City officials do about this influx
of unasked-for material? Says Blackman: “We really didn't
expect the enthusiasm, and we certainly don’t want to
diminish it. We will not go back to our citizens and tell
them not to put this stuff out for recycling if we can find a
way to process and recycle it. The exza materials may
cause some short-term problems, but our relationship with
RRS has been very good. and together we're solving the
problems. And the net result will be divering more materi-
als from the landfill.” »

In fact, the flow of plastic bottles has the ciry’s recycling
personne! working on expanding the program to target
these as a recoverable. and actually asking citizens for
themn! The city wants residents 1o return PET soda bottles
for the a nickel deposit. But other plastic containers will be
targeted for collection.

From whence it comes

Ciry officials admit that the East Harlem operation has been
a money-loser in its first vear. One reason is that, at 26 tpd.
the plant is operating way below its design capacity; Karnter
claims the volume amounts to less than one shift.

Transportation and materials ansfer is another cause of
lost dollars. Recyclabie materials collected in all of the
-city's five boroughs are brought 1o the plant. no mater
what distance is involved. The transportation costs are
high: but there was no other direction for the city to go in
the short term, unless it considered opening a dozen MRFs
or intermediate processing facilides (TPCs) simultancously
a viable option. The city didn't
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An initig! market uncovered for
plastic bottles required the matenals
to be supplied in'large plastic bags.
Here they are readied for shipping.

. unlOld amounts of plasﬁc mmcs ......................

“Honestly, I didn't set this up,” said Karter as the materi-

“Obviously. when we have many more [PCs °
. spread out throughout the city, we will cut costs,”
says Blackman. “But right now we've got the col-
lecting trucks unioading into other, larger trucks
¢ that make the trip here. There's a lot of time and -
expense. When we have a number of IPCs around
R the city, the route trucks will be abie to dump di-
“rectly, and that will cut the costs we re experienc-
ing now.”

Matenials are brought to the East Harlem plant
from several city programs. These include the
curbside program, the Containerized Apartment

House Recycling Program (CAHRP), institutional collec-
tions (such as.those at the Riker’s Island prison). and drop-
off centers.

On the revenue side. the transportation problem causes
vet another problem: The harvest of unbroken glass bottles
is reduced. Items collected at curbside can be “wiple-
bounced,” if you will, before reaching the processing line:”
once from curb into collection truck; once from that truck
10 a larger transport unit (typically. a roll-off); and again
when the transport unit unioads at the East Harlem facility.
And in the CAHRP, bouties are dropped (or thrown) once
by residents into metal bins; again when the bins are emp-
tied into front-loaders: and again when the front-ioaders
unload at the plant. "

Find markets for materials

The 26 tpd of materials processed in April was the net
reclaimed from the waste stream by volunteer participants
among the 360,000 city households served in recycling pro-
grams. Butin a procesé that began in April and will end
this month. the city is expanding its curbsxde programs to
reach 600.000 households.

“We shouidn’t have a probiem. in that the plant’s capac-
ity is about 40 pd with one shift,” Karter estimates. “We
plan to go to two shifts when volume necessitates that
move.” o .

"Strangely enough, under the city’s contract. there'is a
limit on the profits to RRS for managing a higher volume
of materials, selling for higher prices. or any other volume-
based situation. Simply put, the company gets a fixed man-
agement fes plus an opponwnity to eamn an additional fixed
fes'based on volumes of materials sold. Cenain expenses,
such as salaries and maintenance, are paid by thecity ina
pass-through arrangement; but there is a cap on how high
these expenses can run. On a monthly basis, if the expenses
exceed the cap, RRS is out-of-pocket for the excess.

Funds from the sale of materials go straight to the city.
which may pass on profits (up to a fixed amount) to RRS.
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" Although this arrangement seems 10 provide little incentive

to the contractor to aggressively market the recyclables, '
that's not been the case. For one thing, as Blackman
pointed out. “a lot of people have been skeptical of a New
York City facility, and they are watching this ptant”; RRS
is aware of the positive exposure that can result from this.
For another. this is only the first of the city’s [PCs: with an
eve 1o the future, RRS will not give anything less than its
best effort.

Evidence of this dedication to marketing is abundant.
Karter has instituted research and development (R&D) pro-
grams in a number of areas. Much of the R&D has been
done at the company s facilities in Groton, Conn. (which
has been operational with the same equipment in place
since 1982) and Camden, N.J. (operational since 1986).
When perfected, the ideas are moved to New York ... and
to other RRS plants.

One research effort centered on finding a use for the high
volumes of broken glass, ceramics, and crockery that fall
off the end of the MRF's conveyor belt. According to
Karter. there is a higher percentage than seen elsewhere of
broken glass (thanks to the triple-bouncing referenced
above): the high percentage of non-glass breakabies makes
this material unsalable as mixed cullet. The market for
mixed cullet is unreliable and uninspiring anyway. .

What's the alternative? Before the plant opened. Karter
and his staff worked with Harry Watson of the city’s
Department of Transportation to investigaie how glasphalt”
and concrete producers can use.an aggregate-type raw
material. *What we've found is that these markets did not
want a product with a spec of half-inch material. They
wanted a biend — some half-inch: some quarter-inch; some
very fine, almost like dust. We puzzied briefly over how to
producs this, until we realized that our glass machines, for-
tuitously, are capable of producing this range of end-
product size with just a lirle modification.”

This R&D project, stimulated by New York's probiem,
is going to have a payoff for Camden Counry,:NJ., and the
Southeastern Connecticut Regional Resource Recovery
Authority (which has funded RRS's upgrade of the Groton
MRF). and other placss. Karter says this new market for
asphalt aggregate using mixed-color cullet blended with

ceramics is big enough lo absorb matenals from other com-
pany MRFs,

Making the tin pertect

" RRS has aiso besn working on plastics. As of April, the

workers were bagging plastics for recovery by a market
that needed plastics in bags. But the company has worked °
with the city to locate markets (inciuding nonprofit groups)
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for mixed plastic botije,
of all kinds — HDPE,
PET. and those of other
materials (for example,
N - R motor oil bottles made
eavy ce contarmmation polyvinyl chioride). “F.y
forced RRS (o find new markets  this effort.” Karnter say
for mixeg-color glass. “we'[l have to buy ap. r.
et . fom(orandaba[e:"
Yet another R&D proj.
ect has involved solving a problcm with the institutiona iin
cans sent to East Harlem. Many of them.come to the plani
partially filled with food (especially tomato sauce, peanut
butter. and jelly). Because the process RRS uses now oniy
crushes these cans. the detinner who buys lhe material has
been unhappy.

“We are researching lhe use of a. machine that would
split the cans, cutting them up so that some of the food
materiaj would fall out.” says Karter. “We've had close .
consultations with our buyer: thls company wants the tin
free of aluminum. paper, and food remains. We've exam-
ined this, and it looks like we would have 1o add two addi-
tional machines for the tin cans, beyond the one that we
have. to meet this requirement. That's a big additional
investment We are looking around for alternatives.

“But we're pretty dedicated to the detinners as a marke.
for these cans. rather than selling them directly to steel
mills. We at RRS think the use of stea! cans without first

_ deunning them may cause contamination in the steel pro-

duced: We could be wrong. but if we're right, the market
represented right now for these cans by steei mills will,
over time, evaporate. That's why we want to stick with
detinners. .

“What we sell is this, kmd of expertise, the willingness ‘0
learn what the markets want. and giving them material of
consistently high quality. That's what you have to do to
make recycling work. For example. in talking with a repre-
senativé of 2 glass manufacturer the other day, he told us
the carbon content of our glass was .05% to .06%. and
asked if we could get it down for a special use. That carbon
is probably coming from food contents of glass jars and.
perhaps, from paper. I told him that. if it was important to
him, we would find a way 10 reduce the carbon content.

“Sure, if we add two more machines just to process tin.
the costs will be a little higher. But while the city is in the
refuse collection business, we are in the commadity busi-
ness. And we are in it for the long term. That’s why making
the commitment that;we would make in this case, and why
making the investment in those additional machines, might
be worth it™ §
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NATION’S FIRST
MERCHANT MRF
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This New Jersey scrap dealer got into municipal recycling seven years ago. .
A materials recovery facility was a natural addition.

¢ saw it coming.
Rich Rosen and his parmers in Monmouth

Recycling (Long Branch, NJ.), a scrap com-

pany founded in 1977, have the satisfacdon

of saying that. They also are enjoying what-
ever profits can be derived from the operation since fall,
1987, of what may well be the first “merchant MRF™ in the
United States.

- That's not to say profits rush like a tsunami from these
recycling facilines. Then again, Monmouth Recycling’s
facility is one of only a handful of materials recovery facili-
ties (MRFs) operating in the United States. A MRF is a
place where recyclables from residential collection are
taken: these facilities are also calied IPCs (intermediate
processing centers).

When Rosen cails his facility a “merchant MRF,™ he
uses the term "merchant™ to mean he opeaed the facility’s
doors without major long-term contracts for supply of the
50 to 60 tpd of materials he nesds to keep the place operat-
ing efficiently every day.

“Not only are we a merchant facility, but we were 100%

privately financed — and that means that my partmers and [

are responsible for a lot of debt,” says Rosen. “We put

Ey JOE SALIMANDO

Alurminum is picked out of mixed loads and compacted into
briquertes.

more than S1 million into the equipment and consouction
that added the MRF to our existing scrap facility.”

Most incoming material is commingled

Monmouth Recycling’s MRF accepts botties and cans —
both separated and unseparated (commingied) — from
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communities in and outside Monmouth County. The timing
of its opening coincided with the Oct. 1, 1987. implementa-
tion of mandatory recycling in the county, which has -
§50.000 residents. .

What's more, the company currently pays communities
for the materials. Commingied materials bring S15 per ton;
separated matenials (glass by color. for instance) will bring
more. depending on the going commodity price.

Rosen's facility is designed 10 handle commingied mate-
rial. and the bulk of what the MRF handles is mixed. The
recyclables are:

» pushed. via a Bobcat Iondcr into a vibratory feeder;

*run up 2 box conveyor past a magnetic separator; and

» run through the conveyor sorting area, where two
workers pick aluminum out of the load: others then sepa-
rate out glass by coior.

Glass brings a much higher price when sorted into green,
brown. and clear segments. The separated segments are
crushed and screened; labels and bottle caps are screened
out, leaving “culler” useful to glass manufacturers. Glass
that is not picked off the conveyor — typicaily. broken
bortles — falls off the end of the conveyor beélt and is
tagged to be sold as mixed cullet

Aluminum is run through a can flattener and blown into

~ a ailer. Metals picked off the magnet are also flantened.

Through use of a densifier from CP, these and other incom-
ing aluminum volumes can aiso be handled by a Mosley
briquetting machine that is part of the MRF.

An advocate of collecting commingled

Isn't this an awfu) Jot of effort? Wouldn't it be better if ma-.
terials came in separately from municipal recycling pro-
grams —- in separate loads of green. clear, and brown glass;
aluminum cans; and ferrous metal cans?- :

“We think commingled is the way to go,” says Rosen. “If
a community decides it wants to pick materials up sepa-
rately, it must buy new trucks. If you decide to cornxmngle.
YOu can use your existing refuse trucks. .

“Plus, in most programs of which I am aware, citizens
are not asked to sart glass by color. There is one commu-
nity here that has its citizens do that — they put out six
buckets, one each for green, amber, and clear glass: alumi-
num; tin: and yard wastes. And there are other towns where
the collection worker sorts the mixed materials at the side
of the truck. That takes a lot-of dme.

“Asking people to set it out together makes sense, espe-
cially because most communities ]’ ve talked to want high
participation rates. Compliance decreases with the amount
of separation you ask people to do. When you ask them to

- do six sons. or even thres, you start to lose households and
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volume. If vou commingle. you will win hlgh comphanc-
and vou'li do it without a big capital investment.” ¢
Some 40 communities - roughly 65% of the total using
¢ Monmouth MRF — collect bouies and cans in ordinary
refuse trucks. according to Rosen. “The only caveat we
have for them is that'they cannot compact the material,”

~ says Rosen. “We need those glass bottles whole.”

Because of nearby summer resort towns, volumes received at the
MRAF vary with the seasons.

Helping municipalities since 1982

Monmouth Recycling was founded as a scrap deaier 12
years ago by Rosen and some ‘partners. Rosen's caresrin
the scrap industry dates to 1973. For the first four years,
Monmouth dealt only in indusaial scrap:— specializing in
aluminum alloys. This part of the business is still thriving.

Municipal waste recycling became part of the business in
1981-82. when Rosen began to encourage voluntary recy-
cling programs. that were springing up in the area. He
worked with the Boy Scouts and other nonprofit groups.
arranging to accommodaie their nesds for special services.
“We had one of the first multimaterial recycling facilities in
New Jersey.™ he says. By 1983-84, Monmouth Recycling
was integrally invoived in at least one communirty recycling
program. ’

As the company’s involvement in municipal recycling
grew, so did New Jersey's tash crisis. Far from left out,
Monmouth County was, in fact, singled out: it had'to meet

_ @ year-earlier deadline: (Oct. 1, 1987) than most countes for

compliance with the state’s mandatory rezycling law. The

"counry agreed to this deal in exchange from state regulators

to vertically expand an existing, scheduled-to-close landfill.
“Recycling bottles and cans fits into the Monmouth

County program. no mater what disposal decision is made

in the future,” says Rosen. “We're keeping this material out’
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{ The Monmouth crew processes
6 tons per hour, a figure Rosen
would like to improve.

of the landfill right now. And if they decide to build a

waste-to-energy plant, well, you can’t do such a plant a bet-

ter service than to take out all of the boules and cans.

“And best of all for the taxpayer, we did it without taxpayer
dollars. There was no subsidy from the county or the state,
no grant money. We funded it compietely by ourseives.”

An MRF operator's problems
Beyond the no-subsidy boast. Monmouth Recycling also

provides income and savings for taxpayers by paying cold -

cash for unsornted recyclables. But this arrangement nasrows
the profitability of the operation. Rosen says.

“As a merchant faciliry, we've got to pay,” lie says. “We
have some longer-term contracts with a few municipalities,
but we have to make it our business to give them a good
deal. That doesn’t mean we're always going to pay for this
matenal, though: it depends on how the markets for giass

.and mezals fluctuate in the future.

“A big problem is contaminaton. Until we decide to
process and sell plastics, PET (polyethylene terephthalate)
and HDPE (high-density polyethylene) bottles are waste for
us. But plastics are not'the whole of it. A lot of citizens put
in things like ceramics, paint buckets, aerosol cans. and
coat hangers.” .

Rosen lists the following materials as wastes from his
MREF: : o

« the various unprocessibles described above — plastics,
paint cans, ceramics. china, dishware, light bulbs. stone:
ware, pottery, porcelain, opaque glass, leaded crystal:

» nonbottle glass (such as broken windows);

» labels from bottles and cans removed in the processing
operation:

* borte caps. can pop-tops and lids, and can rings: and,

» for the time being, mixed-color giass.
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All together, Rosen says, the wastes equal 10% of what
- comes in to the MRF's front door. He claims that the figure
is much better than that of a noted municipaily owned New
Jersey MRF: there, 25% to 30% of what comes in as “re-
cyclables™ leaves as waste.

* And there would be less waste at Monmouth if the
mixed-color glass could be recycied. “There are people out
there who will tell you that there is a market for every bit of
cullet, no maner whether it is sorted by color or not, but
that hasn’t been our experience.” says Rosen. -

“In our first year of operation, we did manage to seil
3.000 tons of mixed cullet. But we generated 5,000 tons. I
don’t blame the buyers. People who make bottles use
mixed only sparingly. As a resuit, people who operate
MRFs have to look to some innovative marketing.

. “We’ve looked at glasphalt, and there are other ways to
use glass — ideas that I don't want to talk about until
we’ve actually done something with them. The key is that

. mixed glass is a cheap material. To find a market, it bas to
displace something that's more expensive.™

Goal: higher daily throughput

Another problem that Rosen plans to tackle is his opera-
tion's efficiency. Right now, his crew of 25 processes 6
tons per hour. “] want to do 10 tons per hour. and I think
we can.” he says.

“In our first year, it’s been a seasonal business. The
amount coming in varies. We can get as much as 120 tpd
on a summer day; the rest of the year it’s an average of 70
o 80 tpd. The reason for the variance is our proximity to
the summer resort towrs. ’

. “But obviously we want to put through more volume,
because that’s where the profit is. If we had a chance to do
it all over again, I would change many things. You have ©
remember that we were the first some other MRF opera-
tors have profited from our mistakes.”

What wouid Rosen do differently? Here's a short list of
nonconfidential plans he has for the next MRF he buiids:

« Increase the amount of automation in his plant

* Add machinery to aid in separating giass by color and
in crushing and cleaning materials.

-- * Restructure the flow of materials inside the piant tor
eliminate bottlenecks that occur when higher volumes
(closer to 10 tons per hour) are processed.

Rosen identifies MRF mistakes

What mistakes should others avoid? Again. Rosen has 2
shor list:

1. Public entides should rely on private concerns such as
Monmouth Recycling to get the job done. “This avoids
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lengthy procurement processes and saves the taxpayers
money.” he says.-“We are very proud of not having taken a
dime to get this facility built. You can't compare the costs.

“A municipality has to hire consultants, enginezrs, and
lawyers. There's a bid process. It can take years. We mini-
mized our use of this kind of help. We've been in the scrap
industry for years. We used our expertise, with the help of
equipment suppliers, to design this facility. We got the site
plan approved on May 5, 1987, and we had the building
completed and equipment instalied before the end of
Sepiember.”

2. Oncz built, the cost of labor is a key MRF profitability
limit. Again, Rosen points out advantages his company has
over a local government, “For this reason alone, even'if a
county or town insists on-owning the MRF. it should hire a
private operator. A company has some freedom of move-
ment that's not given to a government. It's like trash collec-

stratégies that a company can use that a government cannot
" consider. ‘

] can guarantee a way for a MRF to lose a lot of money:
Pay your help $10 per hour to pick glass. Yet, with benefits,
that is what it might be in many New Jersey municipalities.™

3. If you have 2 good idea. iry it — burt don’t outsmart

“tion. in that there are incentives and productivity-enhancing

the temptation.to compact.
“Without plastics, using a truck’

cans before it fills up. This'is .
without compaction. "

*That’s more trips to the -
MRF. and more cost for our

time to feed. When you feed
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What About Plastics?

While Rich Rosen has thought | plastics to my conveyor line,
long and hard about accepting | you are feeding nothing but air.
plastics at the Monmouth “So what you are doing is
MREF, he’s decided he has' o taking a facility that can aver--
think about it some more. age processing 6 tons of re-
One problem be foreseesis | cyclables per hour.and push it

down to, say, 3 tons per hour.
Look what you’ve done to our

with a 20-cubic-yard capacity, | profiability!™
a community can get-as much Is this problem a permanent
as 4 tons or more of bottles and | roadblock? Rosen thinks got,

but then he’s got 1o think it over.

A solotion he's toying with is

“If you put plasdesin 220 || recommending separation ——a
vard truck and vou don’t com- ) -departure from his “com- -
pact, you're going to get just 2, | mingled is best” philosophy:
maybe 2.5 tons, and the thing “Yes, we think commingled
will be full,” says Rosen. 1 is the best approach for botties

and cans without plastics,” he
'says. “But what’s the sense of

towns.” | .. | mixing plastcs in if youare:
Another problem is at the only going to drive the MRF
MRF’s ead of this-arrange- out of business? Perhaps sepa-
ment “First, when the ouck ration makes sense:in the case
dumps the commingled materi- | where you handle commingled
als with plastics, it takes more | plastcs as a separate stream.”

— JAS.

3 ———

yourself. “We've been able to leam a lot here by making
our own mistakes.” Rosen says. “For instance, we tested 3
premise proposed to us — that we could make the opera-
tion more efficient through what the proposer calied a
‘negative’ sort

"Since 60% of the glass coming in here is clear, we

-decided to instruct our workers to pick out everything but
‘clear. A negative sort. It should be easier, our theory went,

because we would leave 60% of the material untouched. A |
good way to iricrease our throughput. right?

“Wrong. It doesn't work. Because of all of the breakage
involved in our accepting commingled material, we were
losing too'much volume. Loads come in here with a range
of 10% to 40% broken glass. That was too much to give up
— we were ending up with 100 much mixed cullet, which,
as ['ve said, doesn’t move very quickly.”

4. As more and more recyclables enter the market, quai-
iry is the most important concem for an MRF operator,
“Let’s say John is selling glass that's slightly off-color, and
sells it right now. And then another seller comes on the
market with glass that meets the buyer’s specs more
ciosely” If demand stays level. some of that supply will go
begging. You can bet it will be John's material.

“With a potential glut on the market coming, prices are
likely to be lower — unless demand can be builr up. Qual-
ity is-a big factor now, but it will be much more important
in the furure. Product qualiry can't be borderline.”

5. Finally, don’t assume that because material has been
separated by color or any other specification. that it is pris-

. tine. “Believe it or not. we run the glass we buy pre-sepa-
[rated by our municipal and hauler customers through our

facility anyway. Now, we run it by itself, so can we can push
through a bigger volume in the shoner time. That's why it's
worth it to us to pay a higher price — for higher throughput.
“But we have to run it by our pickers any}ny. because
there is missorted giass, nonglass contaminants. and even
glass contamination in there. For instance, there is 2 beer
from Holland that is, apparently, popular in this area. It's
packaged in a bottle made of opague glass. Also, we keep

- finding ceramic cups in there with the clear glass. The con-

sumer wants to recycle the old, cracked coffes cup. so he or
she puts it in with the clear glass, A white coffes mug looks
a lot more Jike a clear beer boule than it does a gresn or
brown boule.

“Fact is neither the coffee cup nor the opaque beer boule
is clear glass, but to the average consumer, what's the differ-
ence? For the MRF operator, these things are potential mar-

ket-killers. If we want to maintain our reputation for product

quality. we"ve got to pull the opaque botle and the coffee

cup out of the clear glass loads before they become cullet!
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by Tom Watson
Resource Recycling

Cooperative marketing is on
the rise, but setting up a
successful program can be

Aggregation without aggra‘\./ation.

That's the challenge for governmental .

cooperative marketing programs: Aggre-
gate and market the recyclable materials
from a number of municipalities, without
aggravating the private sector. Qften
lauded as the wave of the future, coopera-
tive marketing may prove more difficult
than many realize. When govemnment

gets involved in an area that has been the"

domain of private business, it's like walk-
ing on a tandfill without toots on. But de-
spite - the risks, cooperative marketing
holds considerable promise. At their best,
these programs can make things easier
for both the public and private sectors.

The showcase for ccoperative market-
ing is New Mampshire, where a program
has operated for ‘eight years. Right next
door in Vermont, however, a similar effort
never got off the grcund. In the latest de-
velcoments, New York State is providing
funcing for three new marketing coopera-
tives, inciuding a large, ambitious pro-
gram on Long Island for oid newspapers.
A proposed programin Tennessee, based
on the New Hampshire model, has gener-
ated concemn from the scrap metal indus-
try.

Here comes Public Technoiogy
These projects and others popping up
across the country could all be dwarfed
eventually by a major ccoperative market-
ing effort recently announced by Public
Technology. Incorporated (FTl). A non-
profit organization based in Washington,
D.C., PTlis a research and cevelopment
arm of the National League of Cities, the
International City Management Associa-
tion and the National Association of Coun-
ties. One of PTI's chief goals is to develop
revenue cpportunities for cities and coun-
tries.

PTl's new Recyclables Acgregation
and Marketing Program has teen estab-
lished in conjunction with the environmen-
tal task force of the Urban Consortium,
says program manager Mait Korot. The

q

Cooperative marketing:
a delicate balance

consortium consists of about 40 cities and
counties. each with a populauon greater
than 400,000.

Korot says PT1 will serve as a broker,
negotiating contrac:s based on an aggre-
gate supply of materiais from muitiple
jurisdictions. Though details are.still be-
ing worked out, "We picture this as one
umbreila program with some regionaily
specific activities,” he says. Groups of
municipalities in two separate states have
expressed interest in the program, and
PTI has begun to work with these groups.
When interviewed in December, Korot de-
clined to identify them, saying it was too
early in the process. if all goes well with
develcpment of the effort in these two
states, Korot says he hopes the program
will be up and running by late spnng of
this year. ’

He emphasizes that PTI does not wish
to compete with the private sector.or state-
sponsored prcgrams, but wants to form
pannerships with them if possible. Be-
cause PT! does not have the resources
in-house to provide all the required serv-
icas for the cooperative, these partner-
ships will be necessary for the success of
the program, he adds. Asked about the
issue of possible interference with private
sector activities, Korot says, “To some ex-
tent, it's a big question mark.” PTI intro-

- duced the cooperative marketing program

at the request of members of the Urban .
Consortium's environmental ta.sk tarce,
he points cut.

San Diego and other Southern, Califor-
nia municipaiities weuid. like to set up a

‘marketing conscrtium and had originaily

hoped to participate in the PTI program.
However, it now appears- the Southern.
California project is at least a year or two
away, says Yvonne Williams, deputy di-
rector of the services division in the City
of San Diego's Waste Management De-
partment While Los Angeles city officiais
have expressed interest in the proposed
Southern California marketing coopera-
tive, no decision has been made on

2
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whether Les Angeles would participate,
accerding to Joan Edwards, director of
the city's Integrated Soiid Waste Manage-
ment Cffice.

Old news, new revenues

While most programs try not to dupiicate
.services previded by the private sector,
sometmes cooperative marketing can be
used as a tcol "t¢ keer the private sector
s littte more honest,” as one recycling of-
ficiai puts it. Cn Long Isfand in New York,
four large towns have Seen paying 3290 t0
$40 per ton to have their unbaled old
newsgaper hauied away. Beiieving that
~these prices were excessive, the towns
have joinec forses io market their total
annual voiume of mcre than §0.000 tons
of newscager. As a result, contracts are
eéxteciad to e negotiated .scon so that
the lowns will now be paid $15 10 520 a
tier for their old newspaper, says Evan
Liclit, executive director of the new Long
isiancd Regicnal Recycling Cooperative.

Even with an estimated cost of $8 to $10

‘per ton o have the newspaper baled, the

new contracts will still represent a healthy
turnaround for the towns.

“The private sectcr, unfortunately, had
demonstrated an inability to respond !0
our needs.” says Libiit. "We had to go
fooking for a better deal.” Libiit, former
commissioner for the Department of En-

‘vironmentai Controt for the Town of Baby-

{on, started his new jcb as director of the
cooperative in January. In addition to
Babylon. the other tewns in the coopera-
tive are Huntingtcn, islio and Oyster Bay.
The four communities have a total popu-
lation of 1.1 millicn. Other Long Istand
towns have been invited o join, and some
have expressed interest, :

Libiit hopes to necetiate five-year con-
tracts with four different corpanies to buy
the newspaper. S2veral major firms have
ajready submitted bids:

The Long Island cooperative has an es-
timated first-year tudget of $416,000.

Old newspaper from four large Long Island
towns will be marketed jointty to achieve
ecorcmies of scale (1 and 2).

New York State is providing $164,000 in
grants, with cash and in-kind services
from the four towns making up the rest.
By July, the cceperative hopes to be
cperating out oi a large. centraily locatec
warehouse, which it will lease. Some bai-
ing may be contracted out to private firms.

7~
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Liblit says. In fact, the entire cperation of

the ccoperative may be privatized eventu- .

ally, he adds. Several companies have
aireacy inquired atout taking it over. But
Litlit says the towns want to keep the
cooperative public, at least {cr a while, to
see how it werks out. .

Although the first priority is marketing
the old newsgaper, the cooperative hopes
to expand within two or three years into

Steel cans, glass bottles and plastic con-

tainers. Liblit would also like to acd scrap
tires, cempost and demolition debris.

Anthony Maurino, deputy commis-
sioner of environmental control for the
Town of Oyster Bay, says he and officials
with the other towns are quite enthusiastic
about the new cooperative. “We want
muscle in the recycled marketpiace,”
Maurino says.

New York State has also provided
grants to two other cooperative marketing
programs: the Hudson Valley Regional
Secondary Materials Marketing Coopera-
tive, which includes Orange, Futnam and
Ulster counties; and a program being de-
veloped by the three-county Montgomery-
Qtsego-Schoharie Solid Waste Manage-
ment Authority. .
Gran'ddaddy in New England
The New Hampshire Resource Recovery
Association (NHRRA), a not-for-profit
membership coalition of municipalities
and others, began cooperative marketing
in 1983. Five towns marketed 386 tons of

scrap pager through the program that first ”

year.

It's been growing ever since. Marketing
program manager Russell Allen gives
these figures for the fiscal year ending in
September 1990: 39 communities mar-
keted 3,905 tons of paper, including news-
paper, corrugated containers and high
grade cffice paper; 17 communities mar-
keted 1,258 tons of glass bottles; 13 com-

munities marketed 138 tons of polyethyl-.

ene terephthatate (PET) and high density
polyethyiene (HDPE) plastic containers;
and 111 communities, pius 3 or 4 private
sector haulers, marketed 12.250 tons of
scrap metal, from appliances to high
grade metals. The figure for scrap metal
inciudes a small amount from a piiot pro-
gram last year with several Vermont com-
munities. ’

Materials that eventually may be added
to the New Hampshire program include
scrap tires, used oil. and demolition and
consiruction deoris. NHRRA executive di-
recter Gary Olson says the association
is also considering a program to re-

22

move refrigerants and cenain hazardous
-capaciters from appliances. 10 increase
'.their market value and lessen the negative
impact on the'enviranment. If the cregram
acpears to be economically feasibie,
NHRRA will send a service person and a
,truck to municipal scrap metal collection
sites. taking off the capacitors and using
a machine that captures the reirigerant,
" The refrigerant, which contains Foilutants,
is itselt recyclabie. ) .
Tne Concorc-tasec NHRRA draws up
one- to five-year contracts with buyers,
handles all paperwork anc artitates any
disputes between buyers and suppliers.
The association may compine loads from
several municipalities to produce a full
load for shipment. High-quality materials
are a must, and the NHRRA may inspect
| loads before they are sent to market. (For
, more on the New Hampshire program,
, See "What's the future of cooperative mar-
keting?" in the June 1220 issue.)

No go in Vermont
Although Vermont and New Hampshire

are neighbors that are similar in many

ways, an attempt to start a cooperative
marketing pregram in Vermont was a flop.
When the Association of Vermont Recy-
clers (AVR) ran a pilot program with the
NHRRA in Vermont iast year for the
cocperative .marketing of scrap metal,
several private businesses and mu-
nicipalities compiained. savs AVR director
Gienn McRae. The pregram “appeared to
be undercutting local vendors.” he says.

As a result of this oppositicn, AVR has
deciced not to pursue cooperative mar-
keting in Vermont. McSae says it's hard
for a group such as AVR to coordinate a
cooperative marketing program. AVR rep-
resents many different interests, including
private recycling operators. NHRRA, on
the other hand, .is primarily geared to-
warcds municipalities.

“The reason it works for us,” adds the
NHRRA's Allen. “is because when we
started, there wasn't anyone eise here,”
buying materials. Now some acditional al-
tematives for marketing in New Hamp-
shire do exist, says Alien, and the NHRRA
informs municipalities about those options
when they're available.

Volunteer State debate

In Tennessee, a coccerative marketin
pregram for rural areas has been included
in the pregosed solid waste management
ptan for the state. The Tennessee Legis-
latqre is excecied to consider the pian this
spring.

The preposed cooeerative would prob-
ably be run “along the fines of the New
Hampshire .organization,” says Peggy
Douglas, a Knoxville econemist who put
together the recycling-related portion of
the plan. Working for the University of
Tennessee Waste Management Institute

In 1990, the New
Hampshire Resource
Recovery Assaociation
marketed more than
17,000 tons of
recyclables for its
members.

when she develcped the pian, she is now
a consuitant with the Tennessee Valley
Authority,

As far as market demand, Tennessee
is in a good location. she says, but the
markets in the region want quality and
quantity. Douglas has talked to potential
buyers of materials who said they would
agree to long-term centracs if they could
be guaranteed significant volumes. Sev-
eral major companies in the paper and
piastics industries that buy recycied mate-
ral support the cocperative marketing .
proposal, according to Douglas.

However, representatives of the scrap
metal processing industry have reserva-
tions about the plan. Larry Cohen, presi-
dent of M. Cohen fron and Metal Co.; a
Nashviile scrap processor, says he ques-
tions the idea of sefting up a costly new
agency or infrastructure when a greatdeal
of marketing capability aiready exists. He
says he realizes rural communities need
help with marketing, and adds that he
doesn't think the proposed program would
hurt scrap metal dealers. Cohen serves
as president of the Southeastem chapter
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of the Institute of Scrap Recycling Indus-

tries (ISRJ) and is also on the board of the
Tennessee Recycling Coalition.

Steven Levetan, of Atianta-based Re-
source Services, is a veterar. -=cyeling
industry lobbyist who repre: ":s the
Southeastern chapter. of ISRi, among
other clients. Levetan points out that an
annual budget of $500.000 has been
proposed for the Tennessee cooperative,
but he feels that the specific problems that
would be addressed by the cooperative
have not really been identified. A deinked
newsprint system under construction in
Cathaun, Tennessee should consume the
bulk of the state's ‘collected old news-
paper, he notes. Levetan estimatgs news-
papers make up more than 60 percent of
the post-consumer recyclabie material

collected in the state.

" As far as other materials, he says many
traditional scrap processors are now wiil-
ing to get invoived with new or different
materials, such as plastics, “and they're
not even being talked to.”

Levetan compares the current fascina-
tion with cooperative marketing to the
curbside recycling collection boom. Public
officials hear about a “sexy” new ap-
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proach and think it will soive ail their prob-
lems, he says.

He believes the cancept of cooperative
marketing is not weil understocd, “Co-
operative marketing has nothing to do with
market deveiopment,” Levetan asserts. It
does not create new markets or new con-
sumers, he adds. “lt's a  way to dea.l with
markenng. Jnot markets.”

_ Minimizing headaches

Janice Walls, director of state government
programs for ISRl who works out of the
main office in Washington, D.C., says she
believes many ISRl members would sup-
port cooperative marketing programs, as
long as they did not dupticate existing pri-
vate efforts.

it operated well, a cooperative market-
ing program. “can be a convenient butfer
for the private sector,” says NHRRA
executive director Olson. Private busi-
nesses can reduce their hassles by deal-
ing with just one organization, rather than
a number of municipalities.

Compiaints have been heard in the
scrap paper.industry, primarily from pack-
ers, that cocperative marketing cuts into
proﬁts and results in a'lower-quality prod-

uct. But Glenn Clarke, president of In-
terstate Mill Supply, says he feels that
some people in the private sector don't
understand the :changing needs of mu-
nicipalities. Based in Laguna Niguel,
California, south of Los Angeles, In-
terstate: Mill Supply is a broker and ex-
porter of scrap paper. /

Clarke points out that communin‘es are
having enough problems working out the
collection of recyclables; when it comes
to marketing, they want to minimize their
headaches. Ideally, cooperative market-
ing can accomplish this far both the public
and private sectors. A supporter of the
cooperahve marketing concept, Clarke
hopes to handle some of the newspaper
from the Long Island program.

Cooperative marketing “is one of these
things where you can either stand on the
sidelines, or you can get invoived with it,”
Clarke says. “I think it's better to ry and
change with the times than to fight it”

Formmammmsmnmduuumk
ton and K v Pro Man Karee st Pudtic
Technoiogy, inc. I:lm Pennayivania Awe, NW,
Washington, 0.C. 20004; (202) 526-2458.
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by Tom Watson
Resource Recycling

Two-stream and three-
stream *“wet/dry” collections
head for the mainstream.

The latest European import:
wet/dry collection systems

Scores of municipalities, states, provinces
and even Canada’s federal government
have embraced ambitious recycling and
waste reduction goals. Many of these
goals call for solid waste diversion of 50
percent or more from disposal within 10
years. But when it comes to realistic pro-
posais on exactly how to-achieve this, the
silence can be deafening. .

What better time, then; for the amivai
of a method capabie of diverting well
over 60 percent of residential solid
waste? “Wevdry” collection systems,
fairly common in parts of Europe, have
begun to attract a great deal of attention
in the Canadian province of Ontario. Sev-
eral major American cities, including New
York and San Jose, have also been
exploring the potential of wetdry collec-
tion.

While many recycling leaders have high
hopes for wet/dry, the method is so new
to North America that its track record con-
sists mostly of a few Canadian pilot pro-
grams. No one ¢an say for sure that the
public will accept it. Other big question
marks are the quality of the materials and
which composting process will work best
for the wet portion. On this continent, wet/
dry is still wet behind the ears.

A multitude ot options

The essential, waste-gobbling element in .

wev/dry programs is the inclusion of food
waste and yard waste. In its most basic
form, wet/dry collection consists of .two
streams: One container (which could be
a bag) is used for “wet” materials such
as food waste, yard waste, disposable
diapers and soiled paper; a second con-
tainer ‘holds everything else (the “dry”
fraction). In most cases, two separate

. trucks make the collections. Recyclables

are separated from the dry fraction at a
sorting plant. The wet stream is com-
posted.

But the wet/dry concept encompasses
many varnations, including the three-
stream method, which features one con-

tainer for compostables, one for dry
recyclables and one for the remaining
garbage. For any community considering
a wet/dry system, the question of whether
to go two-stream or three-stream will likely
be a major issue.

Several variations of two-bin and three-
bin systems exist in Europe, says
Reinhard Goeschi, president of a solid
waste consulting firm based in Seeben-
stein, Austria. His firm also has offices in
Germmany, and Goeschi has assisted
Canadian consulting firm Cave and As-
saciates with its' wet/dry pilot pro;ects in
Ontario.

One of Europe's largest wet/dry pro-
grams began last year in Munich, Ger-
many, a city of 1.3 million residents.
Munich employs a two-bin system. How-
ever, residents are asked to keep glass
bottles out of the dry bin and take
them to drop-off collection bins instead.
Goeschi says this approach, which helps
to reduce contamination of paper from
pieces of broken glass, works well in
Europe because most residents have
convenient access to drop~off bins for
glass containers.

A more elaborate wel/dry system that
emphasizes a higher degree of source
separation- serves about 100,000 resi-
dents in Ludwigsburg, Germany. Resi-
dents have two iarge plasti¢ bins. In the
dry bin, householders place mixed scrap
paper and plastic film; for a separate col-
lection the following day, they use the
same bin for glass, metal and rigid plastic
containers. The other bin has two com-
partments, with one side for organics such
as food waste and the other side for the’
remaining garbage.

in Europe, wevtdry systems with oniy
two streams produce a low quality of com-

.post, according to Goeschl. The reason,

he says, is that many residents bum coal
for heating or cooking, and the ash from
coal — which ends up in the wet stream
in two-bin systems — contains highlevels
of heavy metals. With three-stream sys-
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terﬁs where the coal is discarded in the

garbage stream, “you get a wonderful
compost.” he adds. . :

Because of stringent European stan-
dards for heavy metal content in compost,
the trend has been toward more source
-separation. More than 25 facilities still
process and compost mixed municipal
solid waste in Germany and Austria, says
Goeschi, but their only goal is to reduce
the volume of the waste. The final product
from these plants usually goes io landfills.

In another European trend, some na-
tions and local governments have begun
to ban or limit the dumping of food waste
. and other organic waste in landfills. A new
law in Germany, for example. will limit the
organic content.of waste sent to landfills
to 10 percent. ’

Guelph goes for it
Taking the lead from Europe, sevarai On-
tario municipalities hope to introduce wet/

- dry collection programs. However, a de- .

bate has erupted within the province's re-

¢yciing commynity over which method is

preferable, ‘two-stream or ihree-stream.
“It's very controversial,” says John Han-
son, executive director of the Toronto-
based Recycling Council of Ontario.

So far, the only documented compari-
son of the two systems in Ontario has
been done for a pilot program conducted
by the City of Guelph. The program began
in July 1989 with 600 housenoids. Groups
of residents use two-stream or three-
stream sysiems with-large, wheeled bins.
Last July, 250 househoids were added to
the program. Those residents use plastic

20
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_ bags, with half on a two-stream system

and-the rest three-stream. Full resuits are
not yet in for the bag samples.

For the bin programs, resuits after one
year show that the two-stream system re-
covers 12 percent more organic waste
and 14 percent more dry recyciables than
the three-stream system. Soiled recy-
clables deemed unmarketable are not in-
cluded in the totals, notes Gueiph waste
management technician Jeff Kohl. Every
group in the pilot project, including those
using bags. has a waste diversion rate of
more than 60 percent, he adds.

Guelph wants to have a citywide weV/
dry program operating within two years,
although it appears there may be delays

“ in approval for its compost facility site. At

this point,.“we are leaning very heavily
toward two-stream,” says Kohi. City offi-
cials envision a system where one truck,

with. two compartments, picks up both

streams.
in addition to the higher recovery rate,

a recent report by the city listed other ad-

vantages a two-stream system has over

a three-stream system:

m Greater fiexibility. If markets make it
uneconomical to recover a certain ma-
terial, in a two-stream program that ma-
terial coutd. be :dropped temporarily
‘more easily thanin a three-stream sys-
tem (sorting plant empioyees would
simply not pull the material out).

a Collection times and cosis would be
much lower with a two-stream program.

B A two-stream system would be easier
to implement in multi-unit dweilings and
most commercial settings.:(Eventually,

Sorting plant in Neunkirchen, Austria use
manual circular sorting line after a primar

.mechanical sor to separate dry mixed mate

rals from a‘two-stream system (1). An err -
ployee removes recyclabies in wet'dry twc
stream collection systern (2).

Guelph plans to establish the same col-
lection system for single-family anc
multi-family housing and businesses.)

The commerciai-industrial sector in
Guelph "has told us loud and clear: Two-
stream is fine. Three-stream, forget it,”
says Dick Cave. He's president of Cave”
and Associates, the Oakville, Ontario-
based consulling firm- that designec
Guelph's wevdry pilot program.

‘Ontario scenario?

Discussing the controversy in Ontaric
over wevdry, Cave notes that some gov-
emment officials would like to have one
system znd use it throughout the prov-
ince. Cave disagrees with that approach.
saying the system should be tailored tc
the community. He advocates a two-
stream systemn for Gueiph, but points out
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inal a three-stream program might work
petter in ceriain other cities. T

While the Guelph pilot project has gen-
erated'support for the two-stream system,
many in the recycling field remain firmly
in {avor of three-stream. Hanson, of the
Ontario recyciing council, believes three-
stream sysiems “are superior as far as
the end products” and also have a distinct
advantage from a public education
standpoint. With two-stream programs,
residents don't gain a real sense of recy-
cling because they throw recyctables in
with dry garbage.

Hanson, Cave and other Ontario recy-
cling leaders have toured wevdry pro-
grams in Europe. After seeing sorting op-
erations there, Hanson, says he decided
he didn't like the two-stream system
primarily because “it's basically subjugat-
ing people to poor working conditions.”
He describes the two-stream program
sorting plants, where workers might come
across hypodermic needles and other
dangerous iterns, as “demeaning and de-
humanizing.” -

Major Mississauga pilot project

In Mississauga, Ontario, a city of more
than 400,000 residents located nextto To-
ronto, a three-stream wet/dry pilot pro-
gram serving 1,200 households has been
running for more than a year. This sum-
mer, the wet/dry collection project will ex-
pand to cover a total of 8,000 homes. A
two-stream system will be tested on a
group of 1,100 of those residents, says
Wes Vinter, the city's manager of waste
coilection and recycling.

‘For the existing pilot project, one group
of residents received a 10-galion plastic
bin, one group received a 20-gallon plastic
bin and .one group received large plastic
bags. These containers dre for food
waste, and some yard waste. Residents
preferred the 20-gallon plastic bin, Vinter
says. “They hated the bag,” he adds. Ad-
ditional plastic bags are provided to all
households for overfiow yard waste. Resi-

dents place dry recyciabies in the house- -

hoid storage bins they had already been
using in the city's curbside recycling
collection program. Separate garbage
collection ‘continues as usual. All three -
collections are weekly. i

First Brands Canada. maker of Glad i
bags, has provided piastic bags for the
pilot program, including small piastic bags l
used for kitchen food waste collection by
all participants. Residents received Glad
b_rand “kitchen catchers.” hard-plastic
kitchen bins into which the smail bags fit. .
First Brands has also assisted with other
wevdry pilot programs in Canada.

In addition o the two-stream compo-
nent, the expanded test project will look
at the collection of food and.yard waste
in special paper bags and will also test
the eftect of home composting cn a wet/
dry program. One group of 1,100 resi-
dents will receive yard waste composting
bins. while another group of 1,100 will be
given "Green Cone” food waste compost-
ing units. :

Mississauga seeks to attain S0 percent
waste diversion by 2000, which is the pro-

vincial and national goal. The city hopes
to have some type of citywide wev/dry col-
lection system in operation by eariy 1994,
says Vinter.

More Toronto area action .

The Metropoiitan Toronto Department o
Works plans to begin a three-stream wet/
dry collection pilot program this fall. De-
signed by Cave and Associates, the
12.000-household test project will in-
clude sections of Etobicoke, North York

and Toronto. Residents will use plastic ,

bags for food and yard waste and their
existing recycling bins tor dry recyclables,
says Bob Sawyer, chief engineer for the

department's solid waste management -

division.

Similar to pan of the Mississauga pro- .
gram, the wet stream will inciude “bags |
within bags.” since many residents an’el
expected to use small piastic bags for’
kitchen coflection, Sawyer says. The \
processing system for the pilot projectin- |
ciudes a debagger. he adds.

The Region of Halton, just southwest
of Toronto, aiso.has a pilot program in the
works. Beginning early this summer,
about 600 households in the town of Oak-
ville will use a three-bin wet/dry system .
for six months. These same residents will
then switch to a two-bin system for
another six-month trial period. A 240-iiter
plastic container will be used for the dry
stream, with a 120-liter piastic bin han-
“dling the wet stream. These wheeied con-
tainers- are similar to those featured in
Guelph's pilot program, notes John Mac-
Kay, director of waste management for
the region.

Residents will be asked to keep their
old newspapers (ONP) separate from
other dry recyclables, either by placing
them at the top of the bin or using their
standard household recycling bin. The
newspaper will be collected with the dry
recyclables, but loaded into a separate
compartment of the truck. This should re-
duca sorting costs, MacKay says, and
should also result in a higher grade of
ONP, since it will be free of contamination
from broken glass shards. -

On the other side of Canada. the small
community of Powell River, British Colum-
bia recently ran an eight-month piiot pro-
gram for about 400 households. Although
local officials have interest in a wetdry
system for the future, this project tested
only the collection and composting of tood
and yard waste. and did not handie dry
recyclables. The pilot project used the

‘multi-bag, First Brancs-sponsored sys-

lem. which'includes smalt plastic bags for
kitchen waste and a large plastic bag for
the set out at the curb. Residents reacted
quite favorably to the pilot program, says

Jim Greenwood, director of engineering |

services for the City of Powell River. A
high quality compost was produced, adds
lan McCallum, of Aitite Environmental In.
dustries, the Richmond Hill, Ontario-
based consulting firm that conducted the
project.

Next stop, U.S.A.?
In the U.S., wet/dry coilection is a blank
page. But many in the recycling field are
aware of wet/dry programs in Europe and
the experiments in Canada, and the con-
cept now garners serious discussion in
‘high places.

Waste ‘Management, Inc., the solid
waste management giant based in QOak
Brook, fllinois, has done some trial proc-

| essing of material from the Guelph wet/dry

pilot. Material from the dry stream was

shipped to a Waste Management facility -

in Pinellas Park, Florida, and run through
a new Brini sorting system. Bill Moore,
then of Waste Management, says the di-
versity of the material received, including
items that had been placed in the wrong
bin, made processing difficuit. Neverthe-
less, the company sees potential in wev
dry collection systems.

"We believe it's one of the only econom-
ical ways to get to the percentage of recy-
cling that customers are demanding,”
Moore says. (Formerly the national direc-
tor of recycling and waste regduction for
waste Management, Moore was recently
named vice president for Paper Recycling
Intemational, a new joint venture of Waste
Management and Stone Container Corp.)

Faj
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New York ponders

in New York City, officials are taking a
close look at wet/dry collection. However,
hardly aryone in the city's Department of
Sanitation wants to talk about it on the
record. "It's a very sensitive issue here,”
says a source in the department. Planners
for the agency are reportedly drawing up
scenarics for various wet/dry systems, in-
cluding a three-stream, a two-stream and
a two-stream without glass bottles. The
source says officials have concerns about

glass contamination of newspaper. Some . ¢}

programs where glass containers are
commingied with paper, such as the
curbside collection operation serving the
south side of Seattle, have trouble selhng
their paper to certain mills.
= Martin Oestreicher, the department’s
assistant commissioner for operations
planning, evaluation and controf, says
New York City has no current plans for a
true wet/dry pilot project. However, an “in-
tensive recycling” test program that just
started for 6,100 households in Brookiyn
is a variation on the weVtdry concept.
Residents use one bucket for mixed scrap:
paper, one for other dry recyclables, one
for kitchen waste and a separate con-
tainer for garbage. Four different trucks
collect the materials. The city's main goals
with this pilot program are to determine

participation levels and test the compost-

ing of food waste, Oestreicher says.
One consultant who has worked with

New York City says he feels fairly certain

the city ‘will adopt some type of weudry
systemn. The idea that the nation’s largest
city may be one of the first o try wet/dry
collection is a scbering thought. "It scares
the life out of me to think that New York
Is consicering it,” says Dick Cave.

San Jose not ready

Americz’s eleventh largest city, San Jose,
has also given ‘sérious consideration to
wevdry collection. However, in late Feb-
ruary the city administration decided not
1o recommend implementing such a pro-
gram. Gary Liss, ‘environmental program
manager for the city's integrated waste
managernent program, says there are still
‘oo many unknowns about a wet/dry sys-

: .
o d 4wt N « '
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In a test area of 200 househelds in Gueiph, Ontario, one bin is used for wet callocnon and
a separate container lor other recyclable matenals.

City officials had been especially in-
terested in the idea because San Jose
already has a type of wel/dry system for
the commercial sector. The city makes a
distinction between commercial garbage,
which includes wet waste and putresci-
bles, and commercial rubbish, which is
dry.. A number of haulers handle commer-
cial rubbish in San Jose, and some com-
panies have made large investments in
arder to sort those materials for recycling.

. "Commercial rubbish is eminently more

recyclable’ than commercial garbage,”
says Liss.

For a residential wet/dry system, tha
composting would be hard 1o justify finan-
ciaily, he says. San Jose will soon have
an extensive windrow composting pro-
gram for yard waste collected throughout
the city, but adding food wasie would re~
quire a much greater capital investment
for an in-vessel system, he observes.

Some pilot projects-and European pro-
gram that compost food waste with yard
waste do not use in-vessel systems, but
odors are a common problem.

Dick Cave points.out that other aiterna-

tives exist for processing food and yard.

waste, in addition to composting. “Possi-
bly we should look at anaerobic digestion

- bage' coilection.

‘Wet goes around, comes around

While wetdry collection of residential
waste can seem rather frightening to

‘modem-day solid waste managers, it was

once commonplace in American cities.

For example, in the 1940s and "50s, the
City of Los Angeles made two separate
collections, one for food waste and one
for noncombustible rubbish, says Jack
Kerkis, the retired superintendent of
refuse collection for the city. The food
waste was sold 10 hog tarmers, and the -
dry stream went to a company that pulied
out tin cans and sometimes glass bot-
ties. The cans were shredded and defiv-
ered o copper mines in Arizona, where
they were used in a ieaching process.
Residents bumed combustible waste,
such as paper and yard waste, in back-
yard barrels until that practice was_out-
lawed in the late 1950s. At that time a
third collection for combustible rubbish
was added, and that matenal was land
filled.

By the early '60s convenience was in,
and residents. clamorec for a single gar- .
In 1964, the City of
Angels went to a single collection city-
wide, fultiling a campaign promise by
Mayor Sam Yorty

tem for a city of San Jose's size to initiate  of the wet stream, to generate methane,” “It was quite a poiitical football,” Kerkis
it at this time. he says. recalls. RR
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INTRODUCTION TO MUNICIPAL BOND FINANCING OF MRFS
I. Tax exemption

A. Spread between taxable and tax-exempt debt. When municipal
governments want to borrow money to finance capital projects they
can approach a bank for a loan (like a private individual -or
corporation might do), or they can issue their bonds: securities
which evidence a municipality’s obligation to repay the face amount
of principal at stated interest on a specified date. Generally,
if municipalities comply with rules set forth in the U.S. Internal
Revenue Code and regulations, they can issue tax-exempt bonds.
That is, the purchaser of a $5,000 bond bearing annual interest at
8% does not have to pay federal (or state) income tax on the
interest he receives. If that purchaser is in a 50% tax bracket,
then he would have to earn twice as much taxable interest to retain
the same amount of interest earnings. The difference between the
tax-exempt and taxable interest rates is "spread”.

Because municipalities can issue tax-exempt bonds, they can
generally access cheaper capital than private parties. As
described below, municipalities can issue tax-exempt bonds to
finance public or private solid waste disposal facilities.
Consequently, even when a municipality has decided to enter into a
service agreement with a private vendor to provide MRF services, it
should consider whether to participate in a tax-exempt financing of
the capital costs of the vendor’s MRF, in order to reduce the
capital cost component of the vendor’s service fee bid. (A
carefully constructed service fee will include a capital component
to recover the vendor’s capital investment in the MRF (including
its’ interest payment on money borrowed at taxable rates to
construct the MRF), an operating fee component to recover the
vendor’s projected cost of operating and maintaining the MRF, and
the vendor’s profit.) Capital cost savings represented by lower
interest payments on tax-exempt borrowing, can be passed back to

the municipality in lower service fees.

B. Legal basis for tax-axemptionwi,

" 1. Tax exempt governmental bonds. Generally, interest
on bonds issued by or on behalf of states or their political
subdivisions (e.g. municipal governments with powers of eminent
domain, taxation, police power) are exempt from federal income
taxation. In California, municipalities often "issue" securities
similar to bonds called Certificates of Participation ("COPs"),
which evidence the holder’s interest in a municipality’s tax-exempt
lease or installment purchase obligation.

@Primed on Recycled Paper. .



Sample Californian entities which can issue tax-exempt debt for
publicly and/or privately owned MRFs include:

1. California Pollution Control Financing Authority ("CPCFA"; see
the CPCFA Act, commencing with "Section 44500 of the Public
Resources. Code) :

2. cities and counties (pursuant to State constitution and
enabling laws and/or charters, as applicable; Revenue Bond Act of
1941)

3. Joint Power Agencies (see Joint Exercise of Powers, commencing
with Section 6500 of the Government Code)

4. assorted special districts: garbage disposal districts
(commencing with Section 49000 of the Public Resources Code),
garbage and refuse disposal districts (commencing with Section
49100 of the Public Resources Code), community service districts
(commencing with Section 6100 of the Government Code), County
sanitation districts (commencing with Section 4700 of the
Government Code), municipal utility districts (commencing with
Section 11501 of the Public Utility Code), including special
districts for solid waste resource recovery (Section 13451 et
seq.), and sanitary districts (commencing with Section 6400 of the
Health & Safety Code).

2. Taxable private activity bonds. Because the federal
Treasury views the interest that would otherwise have been paid on
tax-exempt bonds, if the bonds were taxable, as lost income to the
federal government, the Internal Revenue Code and regulations have
developed complex rules to limit the ability of state and local
governments to issue tax-exempt debt. 1In particular, bonds which
finance privately owned projects or projects which substantially
benefit the private sector, are taxable, even if issued by
municipalities. Municipal bonds which meet the "private business
use test" and the "private security or payment test", or the
"prlvate loan financing test", are private activity bonds. Interest
on private activity bonds is not tax-exempt, so one wants to flunk
these tests.

(1A) The “private business use test” is met if more than 10% of
the municipal bond issue is be used for any private business use:
use (directly or indirectly) in a trade or business of any person
other than a governmental unit.

Example: privately owned facility/municipal service agreement.
With respect to MRFs, if a municipality entering into a service
agreement with a private hauler, scavenger or recycler considers
issuing tax-exempt bonds to finance the private service provider'’s
capital construction costs, the test would be met.



' Example: publicly owned facility/private operating qgreemegt.
Similarly, if a municipality considers 1ssuing bonds to finance its
publicly owned MRF which is operated by a private vendor pursuant
to a long term operating agreement, - the test would also be met.
The IRS reasons that: - private companies with long term operating
agreements'have a substantial economic stake in the faci}ity,
tantamount to private ownership. In order to flunk the private
business use test, the management contract must have a term not
less than five years (including renewal options); be terminable
(without penalty) by the municipality at the end of any three year
period; and provide at least 50% of the annual compensation to.the
manager on a periodic,: fixed-fee bases, with no sharing of net
profits. Municipalities  may want longer term MRF operating
contracts with fixed operating fees (subject to escalators) in
order to achieve a measure of ©budgeting stability or
predictability. They also may want to share recovered materials
marketing risk with the private operator by sharing materials sales
revenues. Both these objectives can be met, but bonds may be
characterized as private activity bonds, with certain consequences
described below. - : K

(1B) The "private security or payment test"” is met if the payment
of the principal of, or the interest on, more than .10% of the
proceeds of a bond issue is (directly or indirectly) secured by any "
interest in property used or to be used for a private business use
or payments in respect of such property, or derived from payments
in respect of property, or borrowed money, used or to be used in
a private business use.

Example: privately owned MRF/municipal service agreement.
With respect to MRFs, if a municipality considers issuing bonds to
finance a private service provider’s capital construction costs,
the test would be met if the bonds are secured by a mortgage or
security interest in the MRF and its equipment, or are paid from
the MRF project revenues (e.g a project credit based on the
municipality’s service fee, other tip or processing fees, materials
sales) or are a general obligation of the private service provider
(a corporate credit). Since in this example, both the "business use
test" and "private security or payment test" are met, the bonds
would be private activity bonds.

Example: publicly owned MRF/private operating agreement. °"If
a municipality considers issuing bonds.- to finance its publicly
owned MRF which is operated by a private vendor pursuant to a long
term operating agreement, the test would also be met if the bonds
" are project revenue bonds, secured by a mortgage or security
interest in the MRF and payable solely from project revenues, not
the municipality’s general fund. Since in this example, both the
"business use test” and "private security or payment test" are met,
the bonds would be private activity bonds.

(2) The "private loan financing test" is met if the lesser of 5%
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of the bond proceeds or five million dollars is to be used
- (directly or indirectly) to make or finance loans to persons other
than governmental units. This is a more stringent subset of the use
and payments tests.

3. Tax exempt private activity bonds: solid waste disposal
facility. If bonds are characterized as private activity bonds,
they are not tax-exempt, but certain exemptions may apply. The
Internal Revenue Code provides that tax-exempt private activity
bonds can be issued for certain "exempt facilities" which benefit
the public, despite private ownership and/or operation. (IRC
Section 142). One such exempt facility is a "solid waste disposal
facility". (Internal Revenue Regulations Section 1.103-8(f)). A
solid waste disposal facility means "any property or portion
thereof used for the collection, storage, treatment, utilization,
processing, or final disposal of solid waste". The Federal Tax
Regulations further provide that "(a) facility which disposes of
solid waste by reconstituting, converting, or otherwise recycling
it into material which is not waste shall also qualify as a solid
waste disposal facility if solid waste . . constitutes at least
65%, by weight or volume, of the total materials introduced into
the recycling process".

The term "solid waste" is defined in the federal Solid Waste
Disposal Act: ". . .garbage, refuse, and other discarded solid
materials, including solid-waste materials resulting from
industrial, commercial and agricultural operations, .and from
community activities. . ." In addition, material will not qualify
as solid waste unless it is "property which is useless, unused,
unwanted, or discarded solid material which has no market or other
value at the place where it is located". Bond counsel which issue
opinions that bonds are tax-exempt, will carefully scrutinize
whether waste is truly without value at the place where it is
located. In the case of a MRF, argquably the waste coming into the
- facility is valueless until further separated and processed. Only
those portions of a MRF which turn the waste into marketable
materials qualifies for tax-exempt financing under the "solid waste
disposal facility" exception.

Private activity bonds issued to finance projects which meet this
definition of "solid waste disposal facility", can qualify for tax
" exemption, if they meet additional criteria applied to private
activity bonds.

4. Additional requirements for issuing tax exempt private
activity bonds. If private activity bonds qualify for the solid
waste disposal facility exception, they can be tax exempt if
certain additional requirements are met.

Volume cap. In order to limit the amount of tax exempt
private activity bonds which can be issued each year, the IRC
imposes a unified volume limitation on each State. California
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receives about §$1.5 billion volume allocation. Prlorlty in
allocation is given to housing and mortgage subsidy bonds. Good
news is that in the past year there has been sufficient remaining
allocation to satisfy requests for other private act1v1ty bonds,
like solid waste disposal facility issues. Bad news is that
applications may have been down because of inability to get credit
(discussed below)- and consequent lnablllty to access the bond
market.

BONDS ISSUED FOR.PUBLICLY OWNED SOLID WASTE DISPOSAL FACILITIES DO
NOT REQUIRE VOLUME CAP ALLOCATION, EVEN IF THEY ARE PRIVATE
ACTIVITY BONDS. This may be a compelling, even decisive, Teason
for opting for public MRF ownership, which does not, of course,
preclude private operation. :

Public approval An applicable elected representative of the
bond issuer and each governmental unit havxng jurlsdlctlon over the
financed fac111ty site must approve the bond issue following
publlshed notice and a public hearing.

Issuance costs. Costs of issuing the bonds (e.gq.
underwriter’s spread; fees of bond counsel, underwriter‘s counsel
bond issuer’s counsel, borrower’s counsel; financial advisor fees;
costs of engineering and feasibility studies necessary for the
financing) cannot exceed 2% of the aggregate face amount of the
issue. This is a practical limitation, especially for small issues
where the issuance costs constitute a proportionately larger
percentage of each issue. If issuance costs exceed 2%, the borrower
must contribute the cash to make up the ‘balance (an equity
contribution) The CPCFA has developed a program to help
‘subsidize issuance costs for small businesses.

Substantially all (95%) test. At least 95% of the net
proceeds (net reserve funds, taking into account investment
earnings) must be used for the exempt purpose of the issue e.g.
solid waste disposal. Bond issuance costs must be taken into
account within the 5% "insubstantial" portion, also called "bad
money"”.

Limitations on maturity. The welghted average maturlty of the '
issue cannot exceed 120% of the reasonably expected economic llfe
of the facilities being financed with the bond proceeds.

II. Credit

Bonds may be issued publicly (underwriting syndicates buy the bonds
and resell them pursuant to a public offering) or privately
("sophisticated" large investors, like insurance companies and
investment funds buy the bonds). In either -event, the bond
purchaser pays interest commensurate in part with the relative risk
" of payment ~ or nonpayment- of the bonds. 1In a public offering,
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rating dgencies like Standard & Poor’s or Moody’s review the
creditworthiness of the bonds and assign them a rating. In a
private placement, the bond purchaser often makes that analysis

itself.
A. Sources of credit. There are many sources of credit.

1. Municipal credit backs general obligation bonds, which
evidence a municipal government’s promise to levy taxes sufficient
to repay bonds. Municipal credit also backs general fund
obligations, like certificates of ' 'participation in
lease/installment sale agreements, which evidence a municipal
government’s obligation to budget money sufficient to repay COPs.

2. -Company credit backs some private activity bonds,
which are payable from loan or lease payments by the private
borrower, in amounts equal to bond payments. A difficulty in MRF
financing is that, although there are some large corporate waste
haulers which may be rated, there are also many smaller companies
and non-profit organizations which do not have established credit
records sufficient to obtain a rating on bonds. These bonds have
often been called industrial development bonds (IDBs) or industrial
revenue bonds. '

3. _Project credit can back private activity bonds, too,
which are payable from project revenues. (If the bonds are payable
solely from project revenues and not by the company, then they are
non-recourse debt to the company.) MRF revenues would include the
service fee or tip fees payable by municipalities and other haulers
which bring waste or curbside-separated materials to the MRF, and
recovered materials sales. Bonds payable from revenue sources are
called revenue bonds. Rating agencies are. loath to award a
marketable rating to MRF project revenue bonds, because
uncertainties in waste stream composition and recovered materials
markets make for uncertain revenue projections. ‘Economic
feasibility on a project basis is uncertain. °

Local governments which have chosen to enter into service
agreements with private MRF owners may consider structuring service
fees sufficient to repay the service provider’s capital cost (i.e.
debt service on solid waste disposal facility private activity
bonds), projected O&M costs (with specified escalators for e.qg.,

utilities, insurance premiums) and profit margin.: The service-

agreement becomes the main source of project credit. (Arguably, in
exchange the municipality should retain any recovered materials
revenues.) Advantages to the municipality include potential service
fee savings, by providing the service provider access to cheaper
tax-exempt financing.

4. System credit can back revenue bonds. Particularly
with respect to MRFs, which are difficult to finance on a project
basis because of uncertain revenue projections, bonds paid from
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waste disposal systems are the definite trend in waste financing.
An lntegrated system might include collection service, landfill,
transfer stations, a WTE facxllty, composting facility and MRF.
Revenues charged for all services at all facilities, plus all other
revenues (e.g. steam and electrlc:.ty sales from a WTE plant,

recovered materials sales from a MRF) are deposited - an
"enterprise fund" for the system (not in the local gOVernment s
general fund). Bonds are payable from system revenues, backed by

a rate covenant: the promise to levy fees necessary to cover system
operating and maintenance costs and repay system debt (perhaps by
some coverage multiple, e.g. 1.5 times). System financing can
provide a local government with' flex1b111ty, since as long as the
system as a whole is generating sufficient income to meet the rate
covenant, individual system components (like a MRF) can be
subsidized. Fees from mixed waste collection and landfill disposal
could help cover the cost of a curbside collection program .and/or
MRF, for example. ,

5. Credit support. Credit support, or credit
enhancement, substitutes the credit of a municipal bond insurer or
a bank providing a letter of credit for municipal, company, project
or system credit. The issuer (or company) may seek to secure
credit suppert when other sources of credit are insufficient to get
a marketable rating on the bonds, or when the cost of obtaining
credit support (the bond insurance premium or letter of credit fee)
is cost-=justified by the resulting improved- interest rate payable’
‘on the bonds. Bonds are rated based on the credit rating of the
bond insurer or bank, which promise to pay the bonds if mun1c1pal,
company, project or system credit fails.

But in determlnlng whether to provide credit support, 'credit
prov1ders assess the same credit risk factors as. the rating
agencies do in awarding bond ratings. ‘A common difficulty which
local governments and companies encounter, is that when they (or
.their bonds) have sufficiently strong credit to achieve a
marketable rating, they can obtain credit support. But when they
(or their bonds) are weak, then they cannot secure credit support,
either. As described above, the inability to structure marketable
deals may be one reason that the State had sufficient volume cap
allocation for private activity 'bonds this past year.

B.VFxnancxal Aid. The CPCFA has developed a program to help
small borrowers fund the cost of issuing CPCFA bonds. This could
apply to private developers of MRFs seeking funding via the CPCFA.
Issuance costs, as described above under "Additional requirements
for issuing tax-exempt private activity bonds", can consume a large
percentage of the principal amount of a small issue, and ‘may have
to be subsidized by the company’s cash. THIS IS NOT CREDIT SUPPORT
ON THE BONDS, or a guaranty of bond payment. But in some instances
it may improve project economics enough to enable the bonds to
achieve a marketable rating for a public offering, or to be
privately placed.
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CONSIDERATIONS FOR LOCAL GOVERNMENT

MRF DEVELOPMENT AND FINANCING

INTRODUCTION. Local governments like yourself seeking to comply
with AB 939 waste diversion mandates and responding to public
pressures to recycle, increasingly are considering the development
of materials recovery facilities ("MRFs"), where recyclable
materials (e.g. paper, glass, cans, plastic) can be separated from
mixed waste mechanically and by hand sorting. If you have already
_implemented or plan to implement curbside recycling, you may be
considering the development of an intermediate processing center:
("IPC"), where source separated materials are further separated and
prepared for marketing.

‘This outline highlights considerations that you should weigh in
developing a MRF or IPC processing facility which helps you meet
your mandate at an acceptable price. The two questions, or goals,
you should constantly assert are:

1. How do I comply with AB 939 diversion mandates of 25% by 1995
and 50% by 20002

2. What is a justifiable price to pay for diversion compliance?

UNCERTAINTY. The greatest challenge both you and private service
providers face in meeting timely compliance and reasonable cost
goals, 1is uncertainty. With respect to an IPC, there is
uncertainty regarding citizen participation in curbside programs.
With respect to both IPCs and MRFs, there is uncertainty regarding
waste composition and recovered materials markets.

Curbside Recycling Participation. You should consider:

(1) How will I enforce participation in my curbside program?
What are incentives (e.g. variable can rates for mixed waste, free
recyclable pickup)? What are penalties (e.g. service-refusal,
fines)?

(2) What will be the impact of AB 2020 container depos1t law?
How will I enforce an anti-scavenging law?

Waste Composition. California communities have advantages
over many other BAmerican communities, since they have just
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completed waste characterization studies for their Source Reduction
and Recycling Elements. However waste composition may affect the
ability of MRF operators to make. performance (e.q. separation)
guaranties and the accuracy of economic feasibility progectlons
(e.g. recovered materials revenues).

Recovered Materials‘nérkets. ‘At the State level, the CIWMB is
grappling with the development of stable, preferably local, long
term markets for recovered materials. The Recycling Development
" Zone program is one such effort, which provides incentives for
local governments to develop lndustry which uses recovered
materials in the manufacture of new products. At the local level,
local governments are exploring how they can cooperate in mutual
market development. The informal Recycling Roundtable in southern
California is an example of such a forum.

Uncertainty in recovered materials markets makes it difficult for
you and private service providers to project the cost of developing
diversion facilities -and providing diversion services. Like
uncertainty in waste composition, it affects the accuracy of
economic feasibility projections. Both public and private sector’
ask, what are revenue estimates? Can we rely on marketing revenues
to offset capital (debt service) and operating costs?

And the corollary to .uncertain revenues is the added cost of
disposing of the unmarketed materials. What is the potential.
liability for additional disposal costs? How does that affect
estimated operating costs and project economics?

Waste Stream Control. Waste stream control is not an
" uncertainty, but a complexity. Waste stream control - the ability
to direct the destination of waste - lies within the authority of
municipalities and counties (with respect to unincorporated areas).
However at any given moment your ability to exercise your waste
stream control power may be circumscribed by existing.delegations
or commitments: to Joint Powers Agencies, sanitation districts,
franchised or licensed haiulers. However, a franchise with a hauler
to collect, transport and dispose of e.g. a local government’s
residential waste does not necessarily preclude your directing
where that waste is taken. Existing programs should be examined to
determine what constraints, if any, exist on your ability to direct
waste to a processing facility. Waste stream control can be
exercised through new or amended franchises or licenses, or
ordinances. : :

In order to obtain financing for a public or private processing
facility, or to ensure a profit in a private facility, rating
agencies, credit providers, lenders and developers will scrutinize
" the facility’s design capacity and the corresponding waste supply
commitments, backed by waste stream control through ordinance- or
contract.



Capacity Commitments. However, you do not need to devote YOur
entire waste stream to a processing facility in order to make the
facility financeable/profitable. You need only commit to
delivering through your mun1c1pa1 haulers, or causing to be
delivered through your franchised or licensed haulers, sufficient
waste to operate the facility at conservatlvely sized capac1ty.
(Sizing, of course, is crucial to project economics.)

Alternative: Service Fee Commitment. As an alternative to
committing a minimum portion of your waste stream, you may contract
to pay a base service fee sufficient to cover capital and operating
costs for an assumed minimum tonnage. Sizing the service fee to.
amortize debt and run the facility should satisfy rating agencies,
credit providers, lenders and developers. (But see more on service
fee sizing, below.) At least four sizeable advantages accrue to
you by contracting to cover base costs rather than delivering
actual tonnage: -

(1) Bedge Against Uncertainty. You protect yourself from
potential defaults for failure to deliver minimum tonnage due to
poor recycling participation, scavenging etc..

(2) Waste Planning Flexibility. You preserve the ability to
pursue flexible long-term waste planning. For example, you may
wish to develop composting facilities. Or participate in a future
joint diversion project with greater economies of scale and cheaper
costs. Or in the LA area, after meeting your diversion
requirements you might want to direct waste to the Commerce or Long
Beach WTE facilities, if disposal costs are less than landfilling
or diversion.

(3) Cost Control. You secure a (long-term) stable and predictable
service fee. (See "SIZING THE SERVICE FEE" below.)

(4) Service Fee Savings. You indirectly provide the necessary
credit for securing cheaper capital and cornisequent service fee
savings. (See "ECONOMIC CONSIDERATIONS" below.)

PERFORMANCE GUARANTIES. With respect to your first goal, meeting
diversion mandates, you should negotiate performance separation
guaranties from private operators (of public facilities) and
service providers.: You should analyze to what degree diversion
compliance is dependant on efficient MRF/IPC processing and
consequently how much separation you need. Whether you ‘solicit
proposals through RFPs or respond to a private party‘’s offer, you
should demand minimum performance guaranties, .including:

(1) Throughput and capacity guaranties (e.g. tonnage accepted
at the facility daily/weekly/monthly/yearly). (Although the
facility must accept the estimated amount of you commit to deliver,
remember that it is separation of tonnage which furthers diversion
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complianée ) . _
(2) Facxlzty availability (e.g. operating hours, priority
processing for your waste or recovered materials).

(3) Materials separatxon guaranties (weight is important for
AB 939 compliance, but it is more typical to see percentage
material recovery), X% recovery of glass, y% cans etc.. However,
waste composition may affect the ability of ‘a MRF processor to
recover materials. For example, a waste stream with a high content
of textiles might clog equipment; high cardboard content might
obscure other recoverable materials on the conveyor; if 80% of the
aluminum cans have already been recovered or scavenged before
reaching the processing facility, it may be more 'difficult to meet
a 'gquarantied percentage recovery rate based on higher progected can
content.

If a MRF processor cannot make meaningful unconditional separatlon
guaranties, perhaps .it can commit to more s1gn1f1cant guaranties,
preconditioned on corresponding assumptions of waste stream
composition (i.e. specified percentages of recoverable materials).
If the processing contract is relatively long-term, a mechanism can
be provided for < adjusting the guaranties based on re-
characterization of the waste stream at fixed intervals.

(4) Residue guarantles, the converse of separation
guaranties. Residue volume is important to operating economics,
because the cost of transporting and disposing of residue- and its
allocation to you (as a pass through cost) or the processor (as
part of the processing fee)- can be considerable.

(5) Storage capacity, for both delivered waste/recyclables at
the front end and recovered materials at the back end. ' Of course,
sizing storage capacity for recovered materials relates to guess-
timates on marketability.

(6) Utility consumption. Guafanties relating to utlllty
consumption are especially important to a you, if you are paylng
their cost (e.g. as a pass through cost component of the serv1ce
fee).

Damages. for Nonperformance. The corollary of performance
guaranties, is events of default and remedies (including specific .
performance, contract termination and liquidated damages). At a
minimum, liquidated damages should include your cost of alternative
transport and disposal or processing. If the cost of alternative
processing is not covered, then your damages should arguably
include any consequent fines you incur for failure to divert
mandated percentages (up to §$10,000 per day). In addition,
depending on your agreement for revenue sharing, you should be made
whole for lost revenue shares.



Processor’s Creditworthiness. Performance guaranties and damages
are only valuable if the processor can honor the guaranties and/or
pay the damages. When considering contracting with either an RFP
or self-initiated proposer, evaluate their credltworthlness. For
example, ask them to demonstrate:

(1)-their net worth (and compare it with e.g., their capital
requirements for facility development);

(2) the amount of their working capital (and compare it with
e.g., their annual projected operating costs);-

(3) their debt/equity ratio.

If they. (or a parent corporation or other guarantor) cannot meet
your requirements (e.g. net worth equal to their estimated
construction costs; working capital equal to at least half their
annual estimated operating costs), then alternatively require them
to secure an irrevocable letter of credit or loan commitment.

in.additiOn, where the processor is proposing a fixed construction
price and/or operating fee (described below), you might require
performance bonds to back their proposals.

ECONOMIC CONSIDERATIONS. With respect to your second major goal,
paying a justifiable price for diversion compliance, ask two broad
questions:

(1) What are the capital costs for you or a prlvate service
provxder, to develop a MRF or IPC?

(2) What are the operating costs for you or a private
operator/service provider, to operate a MRF or IPC? “

Focus on capital costs and operating costs, combined to equal a
total diversion processing cost. Don’t be distracted by statistics
on disposal costs. If you need processing facilities to meet your
waste diversion mandate, the cost of hauling to and disposal at a
landfill is not relevant. Comparing diversion processing costs to

hauling and_disposal costs is comparing apples and oranges. The
costs and economics are different.A

(1) Capital Costs. Whether you are soliciting bids to
construct your own facility or negotlatlng with a service prov1der
which must construct or expand its processing facility to service
your contract, analyze the capital costs. Average annual capital
costs will depend on the amortization schedule and the cost of
capital (internal or borrowed).

Amortization Schedule/Service Contract Term. One of your
options is to contract for services with a private entity which
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will provide processing services at its own facility. Naturally a
proposer will want to recover any capital investment over the term
of its service contract with you. 1In fact, its lender may require
full capital cost recovery since your service fees may provide the
major credit behind the project and security for loan repayment. So
if you want to commit for a relatively short period (e.g. less
than five years) ‘because of uncertainties in waste compOSLtlon,
marketing etc., nevertheless be prepared to pay higher service
fees, reflecting cost recovery loaded up front.

As an alternative to an expensive short term service contract,
without committing to a long term contract, you might stipulate
that the proposer assume long-term (e. g- ten year) amortization,
and provide yourself the option to terminate the agreement or buy
out the processor, at a shorter term (e.g. five years) upon your
payment of the then- present value of its remaining unamortized
capital costs and/or pre-agreed residual value. You get the
advantage of lower service fees in the early years, and can achieve
present value savings.

Cost of Capital/Tax Exempt Financing. What is the proposer’s
cost of capital, whether internal or borrowed? Can you provide
cheaper capital by issuing tax-exempt bonds secured either by your
own or the private processor’s credit? The savings realized by
borrowing necessary capital at lower interest rates can by passed
back to the you in lower service fees.

Local Government Credit. You can issue bonds (or certificates
of participation) payable from your general fund, sanitation
system revenues or special waste disposal/recycling fees, as the
case may be, in amounts sufficient to cover capital costs. (I.e.
you would substitute your debt service payments for the capital
cost portion of the service fee you would otherwise pay - at an
effectively higher interest rate- to the private service provider).
This may be the . simplest financing structure to 1mp1ement
mechanically (though not necessarily politically), because it is
probably the strongest credit structure.

Project/Proposer Credit. Alternatively, you can issue conduit
.revenue bonds payable by the service provider. (I.e. the capital
cost component of the service fee you pay the provider would.be
reduced to reflect the tax exempt borrowing rate it pays.) This may
be a more difficult financing structure to implement, because (1)
it is wunlikely that waste diversion projects can receive a
marketable rating based on a project credit (due to waste
composition and market uncertainties), and (2) even if the debt is
recourse to the service provider, the provider may not be a ratable
credit. However your service contract covering base costs would
provide strong credit support.

- The possible borrowing structures and’ tax requifements for both
credit structures should be further explored.

6



(2) Operating Costs. What are the proposer’s 'projected
operating costs? Get cost breakdowns to substantiate and justify
the service fee,. including labor, utilities, administration,
insurance, taxes, supplies, equipment parts and maintenance, etc.
Try to identify and quantify the hard costs and the profit
component.

SIZING THE SERVICE FEE.

Fixed Capital and Operating Components. '~ The exercise of
scrutinizing capital and operating costs (including the proposer’s
profit margin) should end in aggregate fixed service fee

commitments from the proposer, subject to’ a combination of agreed
escalators on inflation-sensitive components and specified .pass
through costs (e.g. utilities, insurance, rejects disposal). To
supplement fixed costs, a variable cost .can be negotiated for
tonnage in excess of the assumed minimum tonnage commitment which
serves as the basis for facility sizing and calculatlon of the
fixed service fee.

Revenue Sharing. But an important though elusive element in fee
sizing remains to be considered: recovered materials revenues.
Because of the uncertainty in waste composition and materials
markets, it is difficult for both you and the private processor to
project revenues. If you agree to pay a service fee sufficient to
cover the proposer’s capital investment and operating costs and
provide a return on its investment, you should be rewarded by
retaining the profits. As described above, you may be willing to
.commit to that service fee and bear the risk of recouping
offsetting revenue credits, in order to secure a (long-term) stable
and predictable service fee and provide the necessary credit for
securing cheaper capital and consequent service fee savings.
However sharing profits with the processor arguably gives the
processor an incentive to maximize materials separation and
recovery, which is your primary goal.

Alternatively, if you do not commit to pay a self-liquidating
service fee and the service provider finances the facility based on
its own credit (whether internally, on a taxable basis with a
prlvate lender, or with tax-exempt bonds), it should be rewarded by
retaining the profits.

Obviously there is much room for negotiation in allocating risk and
awarding revenue shares.

PRIVATE/PUBLIC OWNERSHIP.

Each local government must choose between developing and operating
a diversion facility itself (or through a private
contractor/operator), and contracting with a private entity for
diversion services. Considerations include:

9



(1) Operational Flexibility/Marketing Control. Again, you must
determine to what extent diversion compliance depends upon a MRF or
IPC and consequently to what extent you need to be involved in
materials separation and marketing decisions. The interest of you
and the processor differ. Your. fist priority is waste diversion;
the processor’s is naturally to make a profit. These differing
interests are most evident when you want to recover a particular
recyclable material in order to meet diversion requirements or to
create/sustain a recovered materials market, even though recovery
is not presently profitable to the processor. You might be willing
to subsidize recovery of that material component, which makes
financial sense on an avoided disposal cost basis or is cheaper
than paying fines of $10,000 per day. You may conclude that public
ownership gives you operatlonal flexlblllty and marketlng control
whlch you need. .

(2) Waste Stream cOntrol. You may prefer to publicly own a
diversion facility in order to preserve control over your waste
stream, especially if you have a waste system comprising multiple
disposal/diversion options.

(3) Infectious Waste. With respect to a MRF where mixed waste is
separated by hand, liability for workers’ illness or injury traced’
to infectious waste may become an issue. Workers compensation and
/or insurance (if available) may not cover the risk. 1If you feel
the risk is great, you might prefer private ownership. '

(4) -Historical precedent. You may . not have a history of owning
and operating waste disposal facilities. Traditionally you may
have provided service by licenses or franchises with private
haulers and disposal at private or other public entities’

landfills. The decision to publicly own proposed diversion
facilities would involve major expansion of staff and
administrative functions. ‘ '

(5) Public Interest. Some local governments believe that no one
can better look out for the public’s interest (espec;ally its
environmental health interest), than they can. It is their primary
regulatory responsibility which should not be delegated. From this
point of wview, regulatory or contractual oversight is not
sufficient assurance that the private sector will perform consonant
with public needs, so the public sector should retain ownership.

(6) Negotiating lLeverage. If an operator is not performing, you
can replace it at your own facility; if a private service provider:
is not performing, you must find alternative service at another
facility, which may be more difficult. For the same reasons, as a
service agreement draws to the end of its term, a private owner may
have greater leverage for negotiating new, higher service fees.

(7 NIMBY. You may have experienced difficulty siting waste
disposal facilities, and prefer to shift the cost and time
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commitment to the service provider.

(8) Hazardous Waste Clean Up Liability. Although you may never
be able to fully eliminate your potential liability for hazardous
waste cleanup, 'you may prefer to shift the risk, to the extent
possible, to a private party, e.g. by contracting for services
instead of owning your own facility.

(9) Private Activity Bond Volume Allocation. Privately owned and
operated facilities which seek tax-exempt financing must receive an
allocation from the municipal issuer (and ultimately, from the
State) of a portion of the State’s unified volume allocation equal
to the aggregate principal amount of private 'activity bonds to be
issued. The volume cap is limited, and competition for a portion
can be fierce. Obtaining allocation can be time consuming. A local
government which cannot get allocation for tax-exempt financing of
a privately owned facility may find it cheaper to issue tax-exempt
debt for -a publicly owned facility. (Note that operation
agreements with private operators may result in characterlzlng the
tax-exempt bonds as private activity bonds, but private activity
bonds issued to finance .publicly-owned solid waste facilities do
not require an allocation.) .

(10) Price. Some commentators argue that public ownership provides
better cost control: no profit margins need be built into the tip
fees; service can be passed through to the citizen-waste generators
at cost. If facilities are publicly owned and funded with tax-
exempt debt, cheaper capital may result in debt service savings and
a lower tip fee.

~ Contrariwise,. others argue that precisely because the private
sector is motivated by profit, it operates more efficiently (and
cheaply) than the public sector.
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MEMO RE: Public Returns For Recycling Capital Investment Projects
. ! .

Using the example of Material Recycling Faciiities (MRFs), it can be shown that a put
or pay type of contract may, in financial terms, be the credit behind a project financing.
As the credit in a project financing, the put or pay contract is the source of financing
for the project.

The basic financial repayment structure is diagrammed as follows:

Fees . . Debt
Municipality ~—— -z MRF —————>~ Service ———— Bond Holder

Fees may be based on:

1. Municipal general obligation

2. Sanitation system revenue
3. Project revenue _ -

MRF/Bond Holders require a credit payor (1 is better than 3) contractually obligated
through a put or pay contract to assure timely debt service payments.

Expected Public Returns

if a municipality is responsible for financing a MRF due to a pledge of its general
obligation credit or the value of its put or pay contract, then the municipality is the credit

in the project and as such is entitled to 50%- to 60% of any profit' developed at the
MRF.

if a sponsor is responsible for financing a MRF due to its credit through a guaranty or

some other allocation of its credit, then the sponsor is the credit in the project, and as

such is entitled to up to 80% of any profit developed at the MRF. The municipality is still

entitled to” at least 20% of the MRF pro;ect profit because of the value of its supply -
contract.

if a MRF sponsor is responsible for financing due to its credit and offers to take local
waste on an as available basis, then the MRF’ sponsor is entitled to all of the MRF
project profit. -

Profit includes cash flow, sale and refinance proceeds.

The National
Development
Council -



Flow Control

4

* Where the municipality is the source of. ﬁnanéing, it can expect full recovered materials
marketing control.

Where the municipality is responsible for supply but the project sponsor is the credit,
the municipality can anticipate reasonable access to recovered materials at market
prices.

Where the municipality simply avails itself of an MRF, its ability to control recovered
materials is limited. ‘

Setting Service Fee Rates
In negotiating service fee rates, the following cpnceptual tools may prove helpful.
Financing Desired

L. * Service Fee Per Ton = Project Capital Cost X Constant X Return
Breakeven Quantity (Tons)

Il.  Quantity of Municipal Waste

Predicted Supply of Waste

Waste Stream
Supply Necessary
To Support MRF

to Breakeven Point
plus Adequate Retum
On Investment

Time

The Municipality needs an adequate performance guaranty from the MRF to take waste
above breakeven supply but at a reduced rate. This is because fixed costs are covered
at breakeven and only variable costs need to be covered above that point.

The National
Development
Council



ll. - MRF developers are entitled to adequate compensatlon depending on the role
they serve.

f they are constructson developers, they are entxtled to up to 10% profit
on development costs.

if they are mvestor developers they are entltled to.up to 12% retum on
invested cash. ‘

All of the conceptual tools described in this memo imply a need for full project financial
analysis starting with an anaIyS|s of the financial capacity of the MRF sponsor and
project pro formas. :

The National Development Council .

[

Scott Rodde

The National
Development
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GETTING TO ‘YES’
ON WASTETO-ENERGY
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A survey of equity adjustment practices for facilities in the Nortbeast
uncovers bow bhost communities are being brought around.

cceptance of a waste-to-energy plant is.an

emotionally charged issue in potential “host”

communities. Many projects have been delayed

or rejected as a result of poor communication

by project proponents — and also because the
community has not been invited to participate in pro;cct
siting decisions.

In many cases, the plant’s impacts on the host commu-
nity have not been adequately addressed. Also, the host
community may not have been satisfactorily compensated
for the impact of the facility on its environment. health,
safety, public services, finances, property values, and self-
image.

Measures discussed in this articlie can be used to
mitigate a host community for a waste-to-energy facility’s
various risks and impacts.

Survey of host communities

Compensation of host communities by project sponsors
does not have to.come in the form of money. For example,
public service payments may include road, water, and

" sewer system improvements. These conclusions. and the
data appearing here, come from a 1988 literature and
telephone survey of state agencies and host communities
conducted for the Northeast Regional Biomass Program
(which is administered by the Coalition of Northeast
Govemors Policy Research Center).

- The purpose of the survey waso determine compensa-

tion measures available to communities that hosted waste-
to-energy facilities. (The survey’s focus was the North-

* NUMDSTS 1N pArNTEses TRST 10 COMPANEXBON types 28 lig2ed in Teble Two.
. Datz sewrcn: Coslition 0t Hortheast Governors Poiicy Resaarch Centar

By JAMES A. BINDER
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Binder is presigent of Alternative Resources. Inc., Concord. Mass.

Table One

State Regulatory Requirements For Host
Community Compensation

(tor wasta-to-energy facilities onty)

ot bae st

State Compamtlcn Typs

Maine Commumty parﬂmpatxon and empowerment (1),
Massachusetts Payments in lieu of taxes (3)

New Jersey - Monetary payments based on facility use (4)
Pennsylvania  Monetary payments based on facility use (4)
Rhode Isiand  Payments in tieu of taxes (3)

mmmdnmdmmmm mhw
New York, and Vermont &8 do not have suCh regotalivy requirements. e

east.) It included state agencies responsible for solid waste
management, and host communities and state agencies in
areas with waste-to-energy plants in operation, construc-
tion, or an advanced planning stage. Fifty-one host com-
munities with planned or operational resource recovery
facilities were contacted.

Host-community measures for the mitigation of impacts
and compensation for the risks of siting were classified as -
follows: )

1. Commuanity participation and empowerment (commu-’
nity participation beyond regulated permit hearings).

2. Public service payments (improvements to commu- .
nity infrastructure or public services).

3. Payments in lieu of taxes (referred to via xhe acronym
PILOT).



WV N oy

$

Is
e > Table Two

i survey Results: Current Practices (Actual/Proposed) For Host-Community Compensation In The Northeast
%" For Resource Recovery Facllilies

Facllity

N Size Facility Compensation
i siate Community Name Developer (Tons/Day) | Status * - Type °*
Connecticut Bridgeport - Wheelabrator * 2250 [4 [NIR]}
Harttord Mid-CT Combustion 2000 c 2
Engineering ! ) .
. Wallingford - Vicon 420 c 1,2.3 <
" ‘Delaware Pigeon Point Delaware Raytheon 1000 0(1984) None -~ >
. ’ Reclamation - T
i Maine Auburn — Consumat . 200 0(1981) 1 B <
L . Bigaeford - - - —_ . {NIR]
Penobscott - - - - (NIR}
R Portiand —_ Dravo ¢ 500 [+ 1,312
.. Massachusetts Boston —_ American Ref-Fuel 1500 | s 0 1,273
! Mittbury — Wheelabrator* 1500 oQ(en. ... .3. .
Pittsfield - Vicen 240 0.(1981) . 3.6
Rochester Semass Energy Answers 1800 c 3.6
Springfield . - Vicon . 360, C .. [NIRL3
_Maryland Baltimore Bresco . Wheelabrator ! 2250 0(1985) . | 4
- Montgomery Not Selected 1800 P B 2
County . .
= New Hampshire Claremant — Wheelabrator " 200 0(1987) None
- Concord - Wheelabrator ' 500 P . None
. Durham Lamprey Consumat 100 0 [NIR]
'. Manchester - Vicon 560. P ’
New Jersey Camden - Foster-Wheefer 600 P [NIR}
Kearney ‘Hugson County Ogden Martin 1500 P 4 B
Newark Essex County American Ref-Fuel 2300 P INIR) 4
Oxtord Warren County Blount 400 0(1988) 2.4,6 b
Passaic - Faster-Wheeler 1300 P {NIR}, 4
Pennsauken —_ . Ggden 500 [ 4 1
Rahway - Ogden 1500 P 1.4,6.8
Salem - - .- - {NIR]
W. Deptford - . Wheelabrator * 575 [ 4
A Woodbing * - Not Selected 500 P 4,6
- New York Albany —_ Energy Answers 600 0 (1981) None
Canaraugus - Enercan’ 108 0(1983) None N
Dutehess County - Westinghouse - 400 - c [NIR} +7
Glen Cove - [NIR] 25 c INIR)
Merrick Hempstead American Ref-Fuel 2250 c 1
Hudson Falls - Faster-Wheeler 400 [4 4
B Istip - Westinghouse 510 [+ None
New York City Brookiyn Wheelabrator' 3000 [ 1
Bronx Not Selected 2000 P 1
Manhattan Not Selected 2000 P 1
Queens Not Selected 2000 P . 1
Staten Island Not Selected 3000 P 1
Oswego - Consumat 200 0:(1985) None
Oyster Bay - - - - [NIR}
Pesiskill Westchester Cnty  Wheelabrator ' 2250 0(1984 24,6
- WashingtonCnty . — . — - [NIR) ~
‘Pennsylvania E. Strougsburg Monroe County: . Not Selected - 300 [4 1,2,4,5
Bethiehem Lehigh County .- American Ref-Fuel - - 1000 1. 1.4
Bushkill Blue Mountain . Ogden _ ° 100 I . .14
Erie - : Conversion 850 P 3
Manchester TWP York County Westinghouse 1300 . c T.2,46 -
Plymouth TWP Montogomery Cnty  Dravo . 1200 P A R
Rhode island N. Kingstown Quonset Paint Blount 750 P . 1.3.6
Vermont . | Rutland Vicon 240 0(1987) None
P - 1 plarrwng: C - under 0-in trear initee 1-inactve : -
- o Nover:
2 - Putlic Service 1 « Formentv Signa! Emaronmental Systerms
3 - Payments in L of Taxes (PILOT) 2~ Ash andfill shs a:50 receres PILOT
4 - Monetary Peymems Based on Facitty Funds 3~ In Giscyssion
§ - Insuranca and Trust'funts v 4.- Amount i negutIton
6 - Specual Services gnd Grants § - Mapatutions not srted
7 + Property Vatue Guaramees
§ - Local Minmg and Procurement Pofities

[NIR] - No informabon Recved

D1ty cazres: Coakiton of Northeast Govemors Policy Ressarch Canter




Yes Conig.

by a proposed facility. Monetary compensation to a host
community based on facility use is perhaps the most
widespread compensation mezi§ure. Most of those based on
facility use are in the $1/ton to $2/ton range, with some
having escalators.

Thé oniy case among survey participants of host com-
munity compensation in the area of insurance and trust
funds was East Stroudsburg. Pa. The city, through negotia-
tions, was established as a co-insured party with the
Monroe County General Authority (the project developer)
and was to be provided first-doilar coverage for defense of
East Stroudsburg for any action against the city resulting
from the piant’s siting or operation.

Special services and grants compensate the host commu-
nity for impacts related to the community’s quality of life
or other impacts of special concemn. They can also be con-
sidered as incentives to the community to host the facility.
Of the facilities surveyed, the most common special

service granted to a community was a reduced disposal fee.
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Although considered for siting hazardous waste facili-
ties. regulated or negotiated property value guarantees are
a relatively recent compensation Uevelopmenl for waste-
to-energy.

Of the facilities surveyed, property value guarantees
have not yet been provided. The effect of siting a waste-
to-energy plant on adjacent properties is difficult to
assess; despite perceptions, facilities may have a neutral
or positive effect on residential or industrial property
values.

The oniy negotiated local hiring and procurement
policy found among survey participants was in the
agreement between Union County and Rahway, N.J. In
that agreement, a plan for hiring and staffing (construction
and operations) is to be prepared by the selected vendor
who will, to the extent permitted by the law, grant
preference to qualified residents. The vendor is also
required to purchase matenals from local businesses,
whenever possible or practicable. §




Yes Contd.

4.-Monetary payments based on facility use (toll
agreement).

5. Insurance and trust funds.

6. Special services and grants.

7. Property value guarantees.

8. Local hiring and procurement pohcles .

Summary of survey findings

Table One presents state regulatory requirements for host
community compensation in Maine, Massachusetts. New
Jersey, Pennsylvania and Rhode Island.

In each state, except Maine. regulatory requirements call
for PILOT or a monetary payment based on the facility use
(i.e.. the.-number of tons of waste processed). Maine.
requires a plant developer to provide funds the community
can use to review the proposed facility’s design, opera-
tional specifications, and environmental impacts.

Table Two describes practices used in the Northeast to
compensate host communities. Monetary payment based
‘on facility use is the most prevalént measure. Othet
frequently used compensation practices are community
participation, PILOT, provision of special services and
grants, and public service payments. Property value
guarantee policies were not used in any cobmpensation
package for the surveyed facilities.

To encourage an unwilling community’s participation,
Maine established a $50.000 fee.(paid by the developer)
for the community 's use to review the project. In New.
York City, where several plants have been in the planning
stages, the city provides funding to a Citizens Advnsory
Committee.

Host communities. for five other facnlmes — East
Stroudsburg, Pa; Rahway, N.J.; North ngstown RIL;
Boston, Mass.: and Wallingford, Conn. — had input on
restricting truck access on certain routes through the

community. Facility access for city/county health officials,

and city examination of facility books and records, is
provided for in the Rahway.agreement. It also prohibits
process discharge and outside storage of waste (to prevent
leachate discharge) to the nearby river, and requires the
building to be aesthetically-attractive and present a non-
industrial image.

In Boston, the agreement is mcorporated into that
proposed facility's Site Assignment — a local permit
issued by a host municipality's Depanmem of Health. The
Site Assignment requires:

« semi-annual stack testing by an mdependem engineer;

» continuous emissions monitoring, with health depart-
ment access to the monitoring data;

« automatic plant shutdown if emissions exceed limits
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-
more than once per quarter;

« design aimed at discouraging inféstation of vermin and
insects; and | ¢

« spare part and operation/maintenance log- keepmg
requirements.

Interveners (a local consumer and environmental group)
will have direct access to the Hempstead. N.Y., facility
emission data records. Through negotiations, this facility's
developer agreed to install a baghouse (in lieu of the
originally ‘planned electrostatic precipitator); the agreement
imposes a particulate emission limit lower than that in
regulations. p

No operating Nonheastem facility surveyed has its
emissions actively and continuously monitored by the
community or its representatives. These precautions are
being taken, however; at a Modesto, Calif. facility, and lt
was stipulated in the Boston Site Assignment.

A waste-to-energy plant may increase demands on the
host community's roads, road maintenance, waier supply
systems, sewage treatment facilities, or other public
services. To.compensate for these impacts, public service
payments may be'negotiated.

Community infrastructure improvements by the devel-
oper — those beyond what the facility itself needs — can

‘be deemed as having been made for the host community's

benefit. Such improvements have included: .

« construction of roads to provide facility access and
minimize truck traffic on existing roads;

+ upgrading of sewer lines near the facility site to
accommodate potential community growth as well as the
plant's demand: and '

* provision of funding by the developer to construct
additional .water storage capacity for the community.

Monetary payments based on facility use may also.be
used to maintain or upgrade public services.

- Payments in lieu of taxes (PILOT)

PILOT payments may be either annual lump sums or based
on facility use. They can compensate.the host community
for removal of site property from the tax base.

Most PILOT payments, the survey found — either
required by law or negotiated — are monetary payments
based on facility ‘use. Payments range from $1-2/ton of
waste processed.

Two facilities maké annual lump-sum PILOT payments.
In Westchester County, N.Y., payments are made to the
host community in an amount equal to the taxes that would
be due if the:property were not tax-exempt. The Portland,
Me., facility also makes lump-sum payments. And in Erie,
Pa., an amount equal to 25% of the taxes due is to be paid



MUNICIPAL OPTIONS

FINANCING A MATERIAL
RECOVERY FACILITY

ONSTRUCTION and equipment

costs for a Material Recovery Fa-

cility (MRF) can range from

about $100,000 to about
$6,000,000, depending on the

amount and type of material ac-

cepted and the extent of process-

g to be performed. A facility can be any-
dng from a 1,000 ton-per-day tipping floar
on which a mixed load of commercial trash is
dumped. with manual recovery of cardboard
and other recyclables; to a building accepting
10 tpd of highly source-separated residential
_ waste with crushing or baling to prepare ma-
terial for shipment. This report focuses on
MRFs that accept source-separated house-
hoid and light commercial waste, processing
it into a marketable state. Financing issues
will be analyzed from the standpoint of a mu-
nicipality that has made the commitment to

develop a recycling program but does not yet .

have its full system in place. :

To date, almost all MRFs have been pri-
vately financed. Clearly, there are few “off-
the-shelf” financing formulas to choose from,
but MRF's should not be difficult to finance
by a variety of means. The buildings and
equipment are relatively simple and the over-
all cost is low, compared to other solid waste
projects. .

There are some risks associated with fi-
nancing MRFs, but certainly no greater than
the risks of financing any other garbage proj-
ect. Perhaps the most serious risk is the mar-
ket for the products. There was a similar risk
in the waste-to-energy business when the

price of oil dropped and electric revenues de- -

An analysis of
financing

arrangements, how

to evaluate the
economics of

recycling, and how

to reduce the risks
involved,

Abbie C. Page

'ined. However, there is no legal require- -

ent for markets to accept recyclable mate-
‘rials as there is for utilities to accept
electricity from a waste-to-energy facility.
The important thing for a municipality to
recognize (and this includes the politicians as
well as the professionals) is that recycling,
like incineration. is a waste disposal option

N\

and not a money-making opportunity. The
municipality should be happy to pay a guar-
anteed tipping fee at the MRF, as long as it
helps to lower the municipality's overall cost
for waste disposal This is true regardless of
whether the MRF is public or private in own-
ership or operation.

FINANCING OPTIONS

Excluding grants, there are four basic cat-
egories of financing to be considered. All
share the common feature that, unlike a
grant, somebody has to be repaid. The four
categories are: :

1. General obligation {(G.0O.) bonds,
2. Revenue bouds. )
3. Private financing, and

4. Leasebacks.

A G.O. bond is what a municipality typi-
cally uses to borrow money (from bond ‘buy-
ers). Such bonds can be taxable or tax ex-
empt to the buyer. For a municipality that
bas an-artificially low tipping fee at a cheap
landfill but still wants to recycle, a G.0O. bond
is probably the easiest way to finance a
MRE.-‘unless, of course, the municipality is -
up against its debt limit. G.O. bonds also
have the disadvantage of having to be paid
back with larger amounts of money in the
early years of a recycling program, when par-
ticipation rates and material revenues may
be low (but hopefully growing). It is politi-
cally cleaner to have the debt repayment
more closely match the project’s economic
returns. This can be accomplished with a rev-
enve bond. . )

Revenue Bonds can be paid back in'larger
installments over time. Another advantage
is that they do not .show up in the tally of
outstanding G.0. debt, so they allow munici-
palities to borrow lots of money for essential
services. Of course, they can be difficult to ~
structure, and there are all sorts of legal and
tax restrictions. The term “revenue bond”



means that there is a solid source of revenue-

to pay back the bondholder. In today's
worid, revepues from the sale of recyclables
just are not secure enough. A guarantee by a

icipality or group of municipalities to
.. fee to the MRF will do the trick, how-
ever the fee has to be high enough to pay the
debt and the operating expenses plus a
safety margin. Some financiers have quoted
a safety margin or “debt coverage ratio” as
high as 1.4, meaning that the municipal fee
on an annual basis has to equal 140 percent
of the annual capital and operating cost.
Revenues from the sale of recyclables, how-
ever lucrative, are considered pure gravy. Ob-
viously this kind of financing can be.expen-
sive. and the municipality will want to keep
as much of the revenue from the sale of recy-

—
Table 1: MAF Financing Options '

General Obligation. Bonds

* Advantages
—relatively easy to implement
—less need to prove efficacy

o Disadvantages
-2l risk is public .
-=counts towards permissible debt limits
—infiexible; front-loaded repayment schedules

Reverue Bongs

advantages , .
—not included in permissible debt limits
—{lexibie repayment terms

Disadvantages

—revenue must be secure. whether or not the MRF
operates as planned - !

—put-0r-pay tonnage guarantee may be required

—ditficult to implement

—more costly than G 0. bonds

Private Finanting

. o Advantages
—feduces municipal risk
—easy to accomplish
—can bid out collection separate from
processing/marketing
—tipping: fee cheaper than fandfilling, at.least

Disadvantages

—cost could be higher than tfor publicly-financed MRF
—uncertainty of service continuing

—less municipal contro! of sites and services

Leaseback

Advantages

—avoids municipal debt
--municipality’ can operate the facility
—CDC/IDA could raise the $ -

dvantages
~—municipality must commit to make lease payments
tor the required length of time
—may not be passibie.in some states to lease land or
buildings
—need to. prove. aitemative use

¢ -

5 ) - - o .
. The important thing for a municipality to recognize
is that retycling is a waste disposal option and not

a money-making opportunity.

I

clables as possible. If a private company is
operating the MRF and marketing the mate-
rials, you may want to give them a percent-
age of the “gravy” as an incentive.

Under the private financing ‘option-a mu-
nicipality lets a private company finance and
operate the MRF, and contracts with the
company for services. This has been the
most common approach to date. Municipali-
ties do not have to be totally passive, how-
ever. They can issue requests-for-proposals
(RFPs) for the services of a MRF alone, or -
curbside collection plus MRF. or collection’
separate from MRF. In almost all cases, the
fee charged by the private MRF will be
cheaper than the municipality would pay at
the landfill or incinerator. If not, it will be dif-
ficult to sell the arrangement to political de-
cision makers. Usually, a municipality will
lose claim to the materials’ revenues with
this type of arrangement. And if the private
company does not know what it is doing or is
a victim of poor markets, the municipality
could find itself on short notice without a re-

‘cycling service. In addition, you might not

admire what the private sector MRF looks
like, or .the working conditions the private
sector seems to be able to tolerate in an ef-
fort to keep costs down. If you as a munici-
pality are able and willing to select the best
vendor without regard to lowest price, will

.give that vendor a long-term contract, and

take on the risk of failed markets, you should
have a comfortable working relationship
with a happy private vendor and a very fin-
‘anceable project. '

The fourth possible arrangement is a Jeage-

" back, wherein a community development

corporation {CDC) or industrial development
authority (IDA) raises the money. at least for
the equipment, and possibly for the land and
building as well. The community can, if it
wishes, operate the facility with municipal
employees, or it can contract out the opera-
tions to a private company. The municipality
agrees to make lease payments until the debt
is paid. The investor has to be convinced that
a true government function is being per-
formed, so that the municipality is most
likely to make its lease payments. Another
consideration in a leaseback arrangement is
that the facility or equipment could be “re-
possessed” and leased to another party if the
municipality defaults on payments. so the fa-
cility and equipment should not be so single-
purpose that this would hot be possible. For-
tunately, most things associated with MRFs
are fairly generic. This financing method has



“The unique history of ryour municipality in
financing other kinds of facilities clearly will be a
factor in the selection of a MRF financing strategy.

§6
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been used a few times for MRF equipment
and I am told in at least one instance for the
entire facility. :

FINANCING RISKS

Whatever option is chosen among these
basic four, there is no need to feel constrained
by the classic description. Hybrids are cer-
tainly possiblé. The unique history of your
municipality in financing other kinds of facil-
ities clearly will be a factor in the selection of

a MRT financing strategy. But, whatever ve-

hicle is chosen, those who are putting up the
cash are going to ask you questions about
the risks of the project.

The greatest risk areas associated with fi-
nancing 2 MRF are: Unproven technology:
underestimated construction cost; inexperi-

enced operators; underestimated operating’

cost; overestimated revenues; insecure mar-
kets; high cost of landfilling residue; and pos-
sible future regulatory risk.

Some ways to deal with these risks in-
clude: Unproven technology—Technology is
basically simple; Avoid the latest mechanical
sorting/processing gadgets. Underestimated
construction cost—Choose experienced full-
service vendors; Do not separately contract
for design, building, equipment. Inexperi-
enced operators—Hire an experienced full-
service vendor, or Contract with an experi-
enced private firm for training.

Underestimated operating cost:—Have the
firm that designs the MRF also be responsi-
ble for operations (guarantees); Use/train ex-
perienced operators; Create realistic cash
flow models lincluding spare parts. cost of
transport to market); Control quality of ma-
terials accepted. Overestimated revenues—
Do not rely on market revenues for financial
health; Require:put-or-pay contract; Tipping
fees should.cover operating expenses and
debt. /nsecure markers—In addition to
above. hire experienced marketing agent; Be
fanatical about product quality; Work for
high, reliable volume; Have clear contin-
gency plans. High cost of landfilling

- residue—Be clear about who takes responsi-

bility for unsold materials: Arrange for
stockpiling, on-site or elsewhere; Have a
clear backup landfill arrangement. Possible
future regulatory rish—Don't design a
sweatshop!: Know the regulatory status of
your markets.

TECHNOLOGY AND CONSTRUCTION

Your MRF technology is likely -to be
straightforward, unless you want to be the
first to try some new laser-optical glass sort:
ing device that can tell a green bottle from a
brown one. To be financeable, keep the tech-
nology simple and proven. :

Likewise. construction lincluding equip-
ment) cost is not likely to be a problem, un-
less you are inexperienced. Choose peopie to
do the design and cost estimate who have
done work on a successful MRF in your size
range. Start by looking among the ranks of
the full-service vendors, since they have had
to operate their own creations. Do not try to
save money or reward some local firm for a
political reason if it means contracting a crit-
ical item to an inexperienced party.

Operators: Even the most mechanized
MREF is relatively labor-intensive, and munic-
ipal MRFs are frequently very labor-
intensive for social reasonms. But inexperi-
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.enced operators can sabotage efficiency and
this affects cash flow. which affects the abii-
ity to pay investors. Lenders will want to be
sure that these issues have been addressed.
Again., the experienced full-service vendor
1 help a lot, either by operating the MRF
rigorously training the operators.
Estimating Costs: Operating costs can be
higher than anticipated because of poor
MRF design. This risk can be reduced by
forcing the designer to be the operator and
requiring a guarantee of efficient operations

(for example, a throughput guarantee). In-*

vestors will also be favorably impressed if
there are good operating cash flow models
that take into account such items as the fre-
quent replacement of conveyor belts and the
cost of transporting materials to primary
and alternate markets. Emphasize quality
control on the front-end: it is difficult to pro-
duce a marketable product when you start
out with “garbage.” -

Estimating Revenues: Do not try to fool
investors by overestimating revenues. Do
not overestimate participation rates, recov-
ery rates, or unit prices you are likely to re-
ceive. At this point in MRF development,
you probably should not rely on materials
revenue for any kind of financing. The proj-
ect should be able to survive politically and
economically even if all you are doing is keep-
ing materials out of the landfill. Be sure that
you are able to guaranteé a sufficient munici-
.pal revenue source to the project to cover op-

erating and debt service costs. Of course, re-

- ~~dless of these cautions, investors will look
tively on an experienced and aggressive
w.aterial marketing pro ‘
Securing Markets: You should plan for and
emphasize quality control throughout your
process, or you might not be able to meet
market specifications. Some MRF vendors
- ‘have been able to convince investors that
they will never have a problem marketing all
they process because they produce such a
. pure, high quality product that they can get
long-term sales contracts.: You should do like-
wise. However, the fact is that we do not
know what the future holds for. many materi-
als, any more than we knew that oil prices
- would drop and drive down the expected en-
ergy revenues from incineration. Have a con-
tingency plan for each of your markets.
There may come a time when some things
just cannot be sold or given away. You can
stockpile baled or crushed containers, if
there is room. It's a little harder to stockpile
news and mixed paper. Convince your inves-
tor that you are prepared for the worst-case

market scenario, .and also for unavoidable .

shut-downs caused by strikes, mechanical
failures and regulatory sabotage.
Regulatory Risk: Recycling is not immune
from “regulatory sabotage.” Do not design a
facility where you yourself would not work
~ *he sorting line. Know whether the paper
or the de-tinning operation or lead
swiciter accepting your materials is violating
any environmental regulations and might be
shut down. You should convince your inves-
tors that you know the sources of all the ma-

BioCvycLE

At this point in MRF development, you probably
should not rely on materials revenue for any kind

of financing.

terial entering the MRF, and that you would
not, even inadvertently, accept any stolen
goods.

By following all the above suggestions,
you may have a sounder project but possibly
a more expensive one than you had thought.

That may be all right. Recycling does not -

have to make money for your town or city.
We would all be much better off if we would
eliminate the incredible economic confusion

that surrounds recycling today. It's rela-

tively easy to do if you always think of the
total system-wide cost of municipal solid
waste services.

After all, the total system cost is the eco
pomic “bottom line.” We have come to this
conclusion through a long computational
struggle with the avoided landfill cost con-
cept, which; if carefully considered, applies
equally to an incineration project. In the con-
text of.total system cost, the economics be-
come clarified. By contrast, the cost-per-ton
of landfilling, incineration or recycling can be
very misleading. To bolster either side of an
argument, a convincing recycling cost of
$200 per ton or $20 per ton can be calculated.
The same is true for incineration. But the to~
tal system cost does not mislead you.

As an aside, there is an environmental or
social “bottom line” which needs to be con-
sidered as well. Does your municipality want
to do recycling even if it is not cheaper?

Plenty of them apparently do, which repre- .

sents a profound change in our national

ung.
The total net system cost is caiculated by
adding ‘all the costs and subtracting all the

revenues. In simplest terms; your municipal -

recycling effort breaks even if the total net
system cost with recycling equais the total

‘net system cost if you do. not recycle.
In surpmary, financing a MRF should not -

be a problem. if the project is well thought
through and if the municipality can accept
the notion that the MRF is part of the solid
waste disposal system which is ultimately a
public responsibility. The big problem in the
future as i see it is the marketing of the ma-
terials. We know how to collect and process a
useful product; the question is, when will
market demand catch up with the potential
supply? Are we going to rely on overseas
markets forever? . . B

Abbie C. Page is with the firm of Roy F. Wes-
ton; Inc., based in Burlington, Massachiusetts.

‘This report was presented at the 19th Annual

BioCycle National Conference in May, 1989 in

Washington, DC. , .
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~ THAR’S GOLD IN |
- THEM THAR
TREE LIMBS
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... and leaves and grass, if you compost them. At least, it’s gold for
San Mateo, Calif., which needs tbe end product.

an you make a yard waste composting project
v break even with a tip fee of $4.50 per cubic yard.
if you don’t market the stuff? That's the question
U Al Bergeron, maintenance manager for the Public
Works Department in San Mateo, Calif., asked
himself in 1982, when his city gave him the job.

Six years later, Bergeron has an answer: Yes . . . if you
take a simple. low-tech approach’'and have plenty of land
available. In fact, you may be:abie 10 do better than break
even, depending on what value you place on your end prod-
uct. How does a $3 million savings to the city budget
thanks to an investment of perhaps $200,000 sound?

San Mateo's landfill, which had accepted a good deal of
construction debris and very little household waste during
its lifetime, closed in 1982. The city's plan for the 35-acre
site, which is right by the shore of San Francisco Bay, is to
turn it into a park with a variety of recreational uses.

Soon after site closure, Bergeron began the city’s yard
waste composting operation. Funded with a $75,000 Cali-
fornia Waste Management Board grant, the project would
be a service to city residents and commercial gardeners,
who would save by avoiding the long trip to a landfill. At
the same time, the composted yard waste would provide
topsoil-like material, with which the site could be com-
pletely covered to a depth of one foot.

“taximizing worker & equipment productivity
«¢ heart of the operation is a W.H.O. b grinder, powered

By JOE SALIMANDO

by a Cummins engine and serviced by two J I case front-
end loaders. A loader feeds tree limbs, leaves, grass, and
weeds to the grinder, which spits out a chopped-up, light-
brown-and-greer mixture. This is scooped up by a loader,
which either pushes the material to the side or loads it into
a dump truck for relocation to another part of the site.

To maximize the productivity of the four workers at the
site, Bergeron has divided the work day there in two.
Wastes are accepted at the site only in the afternoons —
when most gardeners want to come in with a full load after
a day of work. Workers can spend this time maintaining
equipment — which is put to work each moming, chopping
up the previous day's incoming batch.

“We originally pianned to have just three people here,
but we found we also needed a man at the gate,” says
Bergeron. “Most of our pians have worked out, though. We -
anticipated that we would have enough material to cover
the site with one foot of compost within seven years of op-
eration, and now, in year six. we are right on target.”

Interestingly, during grinder-feeding times. one worker
stands a short distance from the grinder with a push-button
off switch in his hand. This worker’s job, Bergeron says, is
to quickly shut the machine down should something metal-
lic inadventendy ‘work its way toward the grinder's ham-
mers. ' ’

“We screen our material carefully when it is tipped here,
but things like gardener’s pick-axes can make it by us.” he
says. “We don’t want that kind of item beating up on our
hammers.” :

Saf Mateo used to position a dump truck beneath the



Composting Contd.

grinder's outfeed conveyor belt,
but now just lets the material
fail to the ground and pile up.
Explains Bergeron: “With the
truck beneath the belt, when the
truck was full we had to stop °
everything and have the worker
climb out from behind the
‘loader, drive the truck to where
we wanted the stuff unloaded,
get the guck unloaded, and then
drive back.

“It didn’t take too much time,
but it took time. It disrupted the
operation. Now, the worker can
stay in the loader cab. When the
pile of shredded material gets

“large, he can push it out of the
‘way with the loader. in between )
trips to feed the grinder. This way we've got a smooth op-
eration, with no disruptions and no lost time.”

Keeping the operation simple

Bergeron claims the tub grinder produces a 33% volume re-
duction in the amount of incoming yard waste. In fiscal
1986-87, the city says it turned 41,000 incoming yards of
material into 27,000 yards of compost.

Note that these ﬁgures do'not square with volume reduc-
tion claims of the equipment manufacturer, which promotes
a much higher ratio of volume reduction. Bergeron thinks

- he knows the reason.

How To Avoid Compost Site
Cash Flow Problems

Al Bergeron's keep-u-sunple
approach to compost site op- .
erations includes a key at the
front gate: No cash changes

able collection probiems,

Bergeron came up with an idea-

others have had: payment in
_advance for future capacity.

a ticket. The ticket entitles the
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holder to dump 100 yanhu ’

the site. The cost: $450.
When gardeners bring in

loads, they present the tickets, - ‘

hands on the property, and no which are punched by the site’s
invoices are created. gatekeeper. Even the ticket
To avoid accounts receiv-" purchase is handled elsewhere,

at city offices — reducing site

transaction time for both cus-
tomers and the city employee
who mans the gate. It also al-

Gardeners from San Mateo lows the city to open the site to
and other areas who want t0 its customers only half the day
use the site must first purchase | and not face long lines. JAS

San Mateo’s operation allows a workar standing by the tub gnnder
to shut down the machine in case anything metallic makes its way
toward the grinder's hammers.

........................................................

“Because we charge by the yard, and because we only
accept material in the afternoons, it's to our customers’ ad-
vantage to compact the material they are bringing in, so
they can fit as much as possible into their trucks.” he says.
“When they drive in here, the limbs and grass and leaves
are packed tight. The material ‘grows’ as it is dumped.

“Those 41,000 yards are' what we charged for at the front
gate. But it probably would be a much bigger figure if we
measured the yardage by what it cxpanded 1o as it fell out
of the truck.”

Just as he's tried 10 maximize worker producnvity to the"
city’s benefit, Bergeron has taken advantage of the site’s
size to minimize the arnount of equipment and work going
into the composting effort.

“You may hear that you should turn compost piles fre-
quently, and perhaps if we had a limited amount of space
here, and were very concemed with developing a market,
we would rurn our piles more than twice a year,” he says.

“But the fact is.that the surest way 1 know of to tum
compost into gold is to buy additional equipment and invest
additional manpower in mirning it frequently. Because we

have 35 acres here, and because we don't have a time limit
- in which we have to move a given pile out of the site, we

have the luxury of tuming it less frequently. And that’s en-
abled us to keep our costs way, way down.”

So San Mateo basically leaves its composting yard waste.
alone. Twice a year it is turned; over time, it changes color
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from that light-brown-and-green
1o a darker, blacker hue. Espe-
ciaily impressive is the five-
year-old material that the city
ran through a screen recently for
experimental use on a city street
divider. The material is as black
and rich as anything that ever -
came out of a garden supply
store's topsoil bag.

Neighbariy firefighting

San Mateo's main concern with
its approach to composting is to
stifle fires whenever they appear
and to sop up any standing wa-
ter. Bergeron wants the site to be
a good neighbor, and smoldering
piles or odiferous puddles area
sure way to alienate those living in houses less than a half
mile away from the landfill.

*“We found early on that you can get fires quite easily in
a compost pile, especially if you pile it up too high,” says
Bergeron. “The temperature in these piles can be upwards
of 170° F. )

“If you pile the material up too high, you get what you
might call a chimney effect. The heat rises, and the tem-
perature builds, and then you get a bresze. Suddenly, part

. of the pile starts smoldering; it’s a smoldering fire, some-
what like a peat fire you might see.

*So we keep a 3,000-gallon water wagon on the site at
all times, to quench these fires whenever they occur.”
Bergeron adds that the city avoids adding water to the piles
as an aid to composting, something it abandoned early in

*|.. the project when he discovered there was enough rainfall to
facilitate composting. '

Note that there's not much odor generated by the now-
closed landfill, credited to the fact that most of the material
it accepted is not very likely to be decomposing.

Economics: how do you figure profit?

In fiscal 1986-87, the operation took in $150,000 in tip fees
and spent $184,000. The cold hard net seems to be a loss of
$34,000.

But that doesn't factor into the equation three elements:
~ * San Mateo's Parks Department hasn't purchased soil
conditioner for four years;

« topsoil is not generally available in San Mateo County,
and is imponed: and

+ the project’s creation of as much as 200,000 cubic
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The high temperatures built up in a composting pilq can produce
Steam. .

yards of top soil over its seven-year anticipated operating
life means wremendous savings.

Since not one ounce of San Mateo's compost is mar-
keted, it is tough to put a vaiue on it. In discussing this, Al
Bergeron mentions three figures:

« the going price for topsoil in San Mateo, he has been
told by many of his gardener-customers, is $16 per yard;

« t0 be conservative and allow for perhaps a lesser qual-
ity, he'used the figure of 310 per yard to value his
operation’s product in a recent report;

* but, he says, he’s been told by one self-prociaimed ex-
pert from outside the county that the stuff is only worth $3
per yard.

To get to the worst of these scenarios: 1986-87 opera-
tions produced 27,000 cubic yards of compost. To make it
even worse, allow 20% for shrinkage as the material con-
tinues to compost. and multiply that by $3 per yard. The re-
sult (33.00 x 80% x 27,000) is a net value of $64,800 for
topsoil product produced in'the year . . . which nets out to a
3$30.000 profit for the city on this operation,

Or you can go to another scenario: By the end of 1989,
Bergeron says. as much as 200,000 cubic yards of com-
posted material will be covering the 35-acre site. If park
planners had to include purchase of that much topsoil at
316 per yard, they would spend more than 33 million.

But they won't. The $3 million savings is quite a return
on a $75,000 California Solid Waste Management Board
grant and a few years of marginal net negative cash flow. B
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Appendix

UPCOMING CALIFORNIA LEGISLATION
As Condensed by the Solid Waste Association of North America (SWANA)

- Assembly Bills
AB 724 (Kelly)
This measure would permit the implementation of special assessments to cover delinquent charges

for all or portions of county refuse collection bills without regard to whether the subject collection
service is provided at the request of the property owner.

AB 750 (Margolin)

This measure would repeal exemptons in current law for wine, fortified wines, distilled spirits,
and non-carbonated water from the California Beverage Container Recycling and Litter Act
therefore, expanding the program to include these containers. '

AB 1327 (Farr)

This measure would enact the California Solid Waste Reuse and Recycling Access Act of 1991 to
require that, on and after July 1, 1992, any area in a development project used to transfer, receive,
or store solid waste be designed to accommodate at least 4 receptacles for the purpose of
separating, reusing, or recycling all solid waste materials generated by the project.

AB 1388 (Horcher)

Under existing law, the local enforcement agency must review changes for faciliies which have
solid waste.facilities permits, to determine whether the changes are significant. If modifications are
significant, then the permit must be revised and go through the environmental review process.

This measure would in addigion, establish a 2,000 foot buffer zone around solid waste facilites
and prohibit expansion of the facility if a residence, hospital, school, or child care facility is within
that buffer zone.

AB 1475

Existing law allows certain hazardous waste materials to be excluded from the Hazardous Waste
Control Law when those materials are recycled. This measure would require that a person
managing recyclable materials excluded from the hazardous waste control law to provide specified
informadon to the department.
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AB 1480 (Lee) v
Existing law requires that used oil regulated by the Department of Heath Services be managed as a

hazardous waste, in accordance with the hazardous waste control laws, until it has been recycled.
Existing law also provides that any person who receives used oil from consumers or other used oil
generators is exempt from hazardous waste facility permit requirements if certain conditions are
met. This measure would include service stations within the provisions of current law.

AB 1515 (Sher) _
Hearings are required under the California Integrated Waste Management Act of 1989 to be
conducted by a panel appointed by the chairperson of the governing body of the local enforcement
agency for certain enforcement activities for disposal sites. This measure requires the hearings .
conducted by the California Integrated Waste Management Board pursuant to statutory provisions
relating to the administrative enforcement of requirements imposed upon a transfer or processing
station or disposal site to be conducted by a hearing panel of three persons appointed by the
chairperson of the board.

AB 1520 (Sher)

This measure would delay until January 1, 1993, the termination date of the statutory definition of
"solid waste" for the purpose of determining the base amount of solid waste from which source
reduction, recycling and composting levels are calculated. '

AB 1696 (Filante)

This measure relates to provisions requiring that there be at least one certified recycling center
 within every convenience zone in the state and the Department of Conservation authorization to
grant an exemption. AB 1696 would revise the condition to instead require that the exemption will
prevent the creation of recycling opportunities. '

" AB 1707 (Becerra)

This measure provides that recyclable materials are the propeny of the authorized agent of the city
or county from the time they are placed for collection and would ehmmate the award of treble
damages and would mstead provide that the authorized agent may be awarded a civil penalty of

not more than $ 100 for each unauthorized removal.
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AB 1760 (Eastin)
This measure would prohibit a solid waste landfill operator from accepting for disposal any white

goods, vehicle or other metallic discard, as defined, which contains enough metal to be feasibly
salvaged for commercial recycling and which is large enough to be easily separated from the waste
stream, but would permit the landfill to accept them for recycling. Additionally, this bill would
require the CTWMB to evaluate the us'e of recycling residue.

AB 1772 (Jones)

This measure would revise the reference to the regulations subjecting recyclable materials to the
requxrements of the hazardous waste control laws which the excluded recyclable materials are
requxred to meet; would revise the provisions authorizing the management of recyclable matenals
including deleting the provision exempting empty containers from classification as a waste; would
allow certain RCRA hazardous wastes to be managed as recyclable material if the wastes meet
specified requirements. '

AB 2213 (Sher)

This measure would require the Integrated Waste Management Board to impose a recycling
"incentive fee on any packaging material made from paper, plastics, metal, glass or hewspaper equal
to the difference between the average scrap value paid by end-users for the materials and average
cost of collecting and processing the material. Would require the Board to deposit all amounts paid
" as recycling incentive fees into the Recycling Incentive Account, which is created in the Integrated
Waste Management Fund, and requires the funs to be made available for specified purposes,
including the reduction or elimination of the tipping fee surcharge on each ton of solid waste
disposed to fund the state's integrated waste management program. '

SENATE BILLS

SB 235 (Hart) .
This measure would require of rigid plastic packaging container. manufacturers, as defined, sold or
offered for sale in the state to meet specified criteria relating to the content of postconsumer
materials used in the manufacturing process. This measure establishes a phased in approach
starting with a 10% postconsumer recycled content requirement by January 1, 1993 to 25% on or
after January 1, 1995. Additionally this measure would authorize the DOC to exempt a
manufacturer from these requirements upon specified certifications. This measure would require a
manufacturer to submit an annual certification to the Department of compliance of these provisions.
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SB 543 (Calderon)

This measure would require the Department of Conservation to report the volumes of materials ~
collected by each certified recycling center in a convenient zone and would prohibit the Department
from withholding any information reported on the basis that withholding the information serves the
pubiic interest, unless it is proprietary information.

SB 576 (Royce) :

This measure would permit cities and/or counties to include an implementation schedule for
specified goals for diversion of solid waste from landfill or transponatidh facilities and to count
towards those diversion goals the total weight of any cover material other than clean soil, if the
alternative cover material is made of recycled solid wastes or corhpost, and the solid wastes from
which the alternative cover material are made were normally disposed in solid waste landfills on
January 1, 1990. ‘

SB 752 (Hill) .
This measure relates to the California Beverage Container Recycling and Litter Reduction Act
under which the Department of Conservation is require to calculate a processing fee for each
beverage container with a specified scrap value, which is required to be appiied by beverage
manufacturers. This measure would extend the prohibition concerning the use of a higher

. recycling cost when establishing a processing fee from January 1, 1991 to January 1, 1994.

SB 1051 (Vuich)

This measure would impose an excise tax on the sale of every disposable diaper sold in this state
by a distributor, to a dealer, at rate of .005 cents per diaper. The measure would require that the
moneys from the tax be deposited in the Disposable Diaper Fund, which is cfeated in which would
be used for specified purposes.

SB 1066 (Dills) ~

This measure would require the California Imégrated Waste Management Board to conduct a study b
of the feasibility of requiring that ail télephone directories which are issued or sold in this state, be
made of materials which makes them acceptable to most recycling operations.
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SB 1197 (Royce)

This measure would provide that it is a misdemeanor for any person 1o interfere with, scatter, or
disturb the contents of any receptacle containing ashes, garbage, household wastes, or rubbish,

punishable by not more than 1 year in jail or a fine of not less than $ 50 nor more than $ 300, or
both.

SB 1238 (Royce) , _

This measure would require évcry city, county and special district or the public agency, which sets
or approves waste collection rates, to establish, by July 1, 1992, or the next scheduled rate
modification, whichever occurs first, variable can rates for all waste collection service is provided
by public or private entities to residential, commercial, industrial, agricultural, or other waste
generators,




1991 BIOCYCLE SURVEY

SORTING THE MIX AT MATERIALS RECOVERY FACILITIES

NE FACTION of recyclers be-
lieves in relying on the house-
holder to separate materials.
Another group says no, have
the residents set out mixed re-
cyclables and let the collector
separate them at the curb. Still
another faction believes in collecting the

material commingled and sortingitatacen- °

tral processing facility.

~ How recyclables should be collected and
processed will continue to be debated for
years. And while it is, other approaches will
emerge. Already some solid waste managers
have bought into the idea that sorting mixed
waste for recyclables is the way o go, saying
it is the only way to ensure 100 percent par-
ticipation. And then there is the idea of
wet/dry systems, which is gaining favor in
some corners. Here, compostables are sepa-
rated, while the remaining fraction is sorted
to pull out the recyclables. :

While collection approaches go off in a va-
riety of directions, it's a fairly safe bet that
commingled collections have become one of
the most dominant -methods. That’s quite a
statement to make considering that before
1988 there were only a half dozen materials.
recovery facilities available to process the
commingled materials into marketable
products.

Before getting too deeply into this discus-
sion, let me explain that in this article a Ma-
terials Recovery Facility (MRF) is defined as
a central operation where commingled recy-
clables, atleast a portion of which come from
the residential sector, are sorted and pro-
cessed for market. It does not include facili-
ties that process source separated materials
or facilities that sort mixed waste if they
also process commingled materials.

This report is based on BioCycle’s third
annual survey of existing and planned
MRFs in the United States. It is intended to
give the reader a basic understanding of the
‘MRF industry — where facilities are being
developed, who is developing them, how

they are financed, their size, capital and op-

erating costs, and how many people it takes
to keep them running.

THEY'RE EVERYWHERE!

Last year’s survey identified 47 opera-
tional MRFs, while another 11 were under
construction. Forty more were on the draw-
ing board. This year's survey identified 126
operational facilities, a jump of 168 percent
over last year. (At the end of 1989 there were
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YEARLY START-UP

*Projected to start operabng in 1991. From January to Apri, 1991, 27 MAFs had coms on ine.

OF MATERIALS
RECOVERY
FACILITIES

>

RLUSTRATION BY DOUGLAS PINKERTON

R
Facilities that
process
commingled
recyclables are
springing up all
over the country.
This third annual
BioCycle survey
takes a look at
the industry and
how it has
changed in its
brief history.

Jim Glenn

only 19 in operation). Another 18 facilities
are currently under construction.

While the overall number of facilities con-
tinues to grow, so too does the commitment
solid waste managers have in developing
more reliable and efficient processing capa-

‘bilities. ‘A case in point-is the opening last

year of a new MRF in Islip, New York (see

‘BioCycle, March 1991) which'replaced what

isbelieved to be the first fully operational fa-
cility in the country. Another instance is in
Atlantic County, New Jersey, where the
Utilities Authority is going through a pro-
curement to develop a 58,000 square foot fa-
cility capable of handling more than three
times the amount of material processed at
its current plant.

In all, between 25 and 30 operating MRFs
have plans to upgrade their existing plants.
One operator, Omni Recycling of Westbury,
New York, is constructing a new facility ca-
pable of handling 300 tons/day (tpd) of ma-
terial. Its current plant will be used as a
backup in case of problems or overload at the
new MRF.

Even-MRF's that run into financial diffi-
culty can be reborn. After Monmouth Recy-
cling in Long Branch, New Jersey closed its
doors in 1990, it was purchased by Auto-
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mated Recycling Technologies and upgrad-
ed. When the plant reopened in August
1990, Automated Recycling mothballed its
other mixed container processing facility in
Ocean, New.Jersey and now uses that plant
exclusively to process paper.

As always, not all planned facilities see
the light of day. Several projects reported
last year have either been put in the freez-
er or abandoned entirely. For instance,
when recycling was initiated in Lyon Coun-
ty, Minnesota, it was decided that private
haulers would be given the responsibility to
market materials instead of the county de-
veloping a MRF as originally planned. Or-
ange County, New York has put its MRF on
hold for at least two years, opting instead to
start out by utilizing an existing private fa-
cility. A project in the Knoxville, Tennessee
area was shelved when the authority
proposing it went under and the city balked
at spending $3,500,000 to build the plant.

_ In the late 1980s, MRFs were largely a

Northeast phenomenon. And while there is
still a large concentration of operating pro-
jects in that region — 48 in New Jersey,
New York and Pennsylvania alone — MRF's
are springing up everywhere. In fact, 28
states have at least one, up from 16 states
identified in last year's survey. About the
only part of the country not well represent-
ed are the Rocky Mountain states.

Currently, California has more operating

MRF's (22) than any other state. It is fol-.

“ lowed closely by Pennsylvania (21) and New
York (17). ‘Other states with substantial
numbers of facilities include New Jersey
(10), Florida (8), and Minnesota (6).

While it is difficult to track the number of
planned facilities (the last two surveys have
underestimated those in development), this
year’s survey shows that New York stands
head and shoulders above the ather states,
with at jeast 16 MRFs either being con-
structed, procured or designed. About 10
MRFs are being planned in Illinois, includ-
ing up to six to handle Chicago's recyclables
alone. Otlier stites where numerous MRFs
are on the drawing board include Wisconsin
(7) and Maryland (6).

OWNER/OPERATOR ARRANGEMENTS -

As most people are aware, the drive to de-
velop recycling programs, including collec-
tion, has largely come from the public sec-
tor. On the other hand, the public sector is
not so dominant in terms of being responsi-
ble for the development of MRFs.

BioCycLE
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MATERIALS RECOVERY FACILITIES

IN THE UNITED STATES

LOCATION STATUS : THROUGHPUT
SPONSOR OWNER OPERATOR (TPD)
Dotham Operational 2{a)

Wiregrass Rehab Recye same same
Mobile Operational 4Q)

City of Mobile Goodwill Goodwill

- ——
Montgomery Operational . 10 (a)

City of Montgomery McGinnis Ctr McGinnis Ctr
ARIZONA . i e, UYL 2T B 5 .
Phosnix Operational 124)

Why Waste America same ° same .

Phosnix Operational 20(a)

City of Phoenix - same sams
Tuscon . Operational . 25 (a)

Waste Mpmt. of Tusco! same same ,
CALIFORNIA B : 3 ek
Anaheim Qperational 300 (ay

Taormina industries same same
Anaheim Construction 600 (d)r

Taormina Industries same same o
Chino Operational - 30 (a); 100 (d)

Westem Waste Ind. same same
Concord Operational ' WA

Concord Disposal same same
Fremont Operational 50 (d)

Gakdand Scavenger/WM! same same
Fresno Operational 55 (a}; 200 (dp

City of Fresno WMI Wi
‘Lemon Grove Operational 120 a); 300 (dp

San Diego Recycling same same
Monterey Operational 20 (a)

Monterey City Disposa) same same
Napa Operational 20{a)

Napa Garbage Sevice same same
Pacheco Operational 12 (a)

Pleasant Hill Bayshore

DisposaVBF same same
Redondo Beach Operational 50 (a); 75 ()

Westem Waste Ind. same same ]
Richmond Operational- 30 (a). 50 (d)

Richmond Disposal same same
San Francisco Operationa 185 (a)+; 200 (d)

CHy of San Francisco Noreat Noreai
San Jose Operational 125(a2);1600(d)s

BFl same same
San Jose Operational 20 (a); 20 (d)

Norca! - South Bay same same i
San Martin Operational 20 (a)
South Valley :
Refuse Disposal same same
Santa Cruz County Design 500 (d)»
Santa Cruz County n/a na
Santa Helena Operational 2(a)
Upper Valley
Disposal same same
Jury 1891 31
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MATERIALS RECOVERY FACILITIES

e,

. IN THE UNITED STATES
& {Continved)
LOCATION STATUS THROUGHPUT
SPONSOR - OWNER OPERATOR (TPD)
Simi Valley Operational . 45(a)
G.\. Industries same same. .
Southgaté Design o 160 (d)
Bestway. Recycling same same
Stanton Ogerational . 150 (a); 150 (d)
CR&R ‘ same same
Venicia Operationai '2(3)
Pacific Rim Recycling same same
Ventura Operational ’ 125 (a); 400 (d)
City of Ventura Gold Coast Gold Coast T .
Walnut Creek - Operationa! 8 (a)
Pacific Rim Recycling same same )
CONNECTICUY ; o ]
Berlin Procurement, * 100 (d)
Tunxis Recycling
Operating Comm. ACR/RRS ACR/RRS
Danbury Operational 90 (0)
Housatonic RRA R AT
Groton Operational 35(a); 40 (d)
SE CTRRRA Groton Resource Recovery Systems
Hartford . - Procurement ' 400 ()
Connecticut RRA RRY/C.R. of CT RRY/C.R.of CT )
New Haven Procurement o 160 (d)
S.Central Reg. COG va na ,
Strattord Operational ) 50 (a); 250 (d)
SW CT RRRA CRRA Fairfield Co. Recyeling
DISTRICT OF COLUMBIA - . .
Washington Procurement ~ 500 (d)
Washington DPW. wa . . wa .
FLORIDA ) } : ‘
Broward County Procurement 150 (d)
Broward County nwa na
Mialgah Operational ) 200 (3)
Dade County Attwoods Attwoods
Jacksonville Operational 100 (d)
City of Jacksonville BAl BFI
Lee County Operationai 40 (2); 200 (0)
Lee County County Goodwill .
Ortando - Operational : 85 (a); 300 (a)
Orange County WM of Rorida WM of Fiorida
Pineilas County Operationat 150 (d)
WwMi same same
Pinelas Park Operational 120 {a); 160 (d)
BFI . same - same )
Tallahassee =~ Operational 25(a) -
Tallahassee-Laon Cty. _Capitol Reey. Capitol Recycling’
West Palm Beach Construction 500 (dj
Paim Beach Co. SWA " RRY RAT
West Palm Beach .Operational 220 (d)
Paim Beach County SWA same same
GEORGIA o s
Atlanta Operational - 50 (a). 100 ()
Recycle America - WM! same same
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lL(ingJ of'Pl"\llljﬂ, Pennsylvania is equipped to

. Ofthe126in opération. 69, or 55 percent,

were sponsored by the private sector. This is
a reversal of the situation last year when 26
of the 47 operating facilities, or 55 percent,
were publicly sponsored.

In terms of ownership; the private sector

"owns approximately 73 percent of all oper-

ating facilities and operates 82 percent. Both
figures are up slightly from last year when
66 percent of operating facilities were -pri-
vately owned and 79 percent were privately
operated. There are 23 operating facilities
both owned and operated by the public sec-
tor, a 130 percent increase over last year.
Evidence gathered in the survey on

" planned MRFs seems to indicate that the

shift toward private ownership and/or oper-
ation will continue. Of the 49 projects that
have determined such arrangements, near-
Iy 90 percent will be operated by the private
sector and slightly more than half will be
privately owned:

DESIGN CAPACITY AND THROUGHPUY

You may have heard this one before: “In”
order to support a MRF an area has to gen-
erate at least 100 tpd of recyclables.” If
that's true, then why are facilities.capabie of
handling as little as eight and 10 tpd crop-
ping up all over the place? One of the prin-
cipal reasons so many plants are operating
is.the explosion of small MRFs (SMRFs).
The demand is so great that several equip-
ment companies have begun targeting this
lower end of the market.

The simplicity of most MRF designs
makes them easily adaptable to any number
of situations. Data from this year’s survey
illustrates that companies and municipali-
ties are building facilities with a wide range
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Table 1. Status of MRF

Davelopment

Number .
Operational 126
Construction 18
Procurement 27
Design 21
Total 192

Table 2. Dwner/Operator

of capacities. Of the 76 identifying their de-
sign capacity on a.per shift basis, 24 had sin-
gle shift capacities of 50 tons or less, 25 had
capacities of between 50 and 100 tons, and
27 were over 100 tons. Of those larger facil-
ities, five had capacities of 200 tons or more.

Design capacities are one thing, but actu-
al throughput is quite another. Of the 103
facilities that could estimate actual

- throughput on a per shift basis, 42 were pro-
cessing 25 tons or less, and 21 were handling
between 25 and 50 tons. Another 24 pro-
cessed between 50 and 100 tons, 16 handled
between 100 and 200 tons, and one reported
processing over 200 tons.

Before jumping to the conclusion that
MREF's aren’t living up to their design stan-
dards, remember that many of these facili-
ties opened only recently. While some can't
reach their design capacities, it is more like-
ly that these MRF's are processing all that
comes in the front door — and that the col-
lection programs aren’t up to full speed.

The easiest way to increase throughput at
these facilities is to add a second shift. This
doesn’t necessarily result in doubling
throughput, but does add substantially to it.
At least 13 operating MRFs are working two
shifts and another two are working a shift
and a half. Use of increased shifts has al-

lowed at least five facilities to reach -

throughput of 200 tpd, and three others to
hit 300 tpd.

Based on information in the survey, it ap-
pears that larger facilities are being
planned. Of 57 on the drawing board, 13, or
23 percent, will have capacities of more than
200 tons per shift. Another 22 will be be-
tween 100 and 200 tons per shift. The re-
maining 22 will be below that figure.

Tatle 3. Owner/Operator Amrangements

Amangements (Operating MRFs) {Planned MAFs)*
/ y Construc- Procure-
- Number % tion ment  Design  Total
:‘:L::;‘:‘im ’ f:: ;B Fuil Public 3(18%) 1(5%) " 2(15%) 6(12%)
Full Private 92 - Public/Private 6 (35%) 9(47%} 3(23%) 18{37%)
. FullPrivate  8(47%) 9(4T%) B8(62%) 25(51%)
information on planned, pnivately sponsored MRFs, often
known as Merchant Facilities, is not as easily tracked as
Public Facilities and thus they are usually underreported.
|
Table 4, Dusign Capacity and Throughput (Operating
L8 et MRFs)
Tons per Shift Design Capacity  Throughput
25 and tess 10 42
25+ 10 50 14 3]
50+ to0 160 25 24
100+ 10 200 22 16
200+ 5 1
BioCycLE

TYPES OF INPUT

There are generally three types of input
for facilities handling commingled recy-
clables picked up separately from trash. In
the easly years of MRF's, most handled only
the mixed container stream. Whatever pa-
per collected was processed at a separate fa-
cility. While several of these types of facili-
ties are in the planning stage, MRFs have
now evolved to the point where nearly three
quarters of all operating facilities handle
two streams — paper and mixed containers.

The final approach is to collect all recy-
clables; paper and mixed containers alike, in
one receptacle. This type of system is clear-

ly in the minority, but with interest ifrbage-*-

based collections growing, new totally com-
mingled MRFs may well take an increasing
share of the market.

Another issue is source of the inputs. At

least three-quarters of the operational and.

planned MRFs are geared either exclusive-
ly or primarily to residential recyclables. In-
creasingly, however, MRFs are beginning to
handle greater quantities of commercial re-
cyclables. For example, one of the principal
reasons the Atlantic County (NJ) Utilities
Authority is developing a new system'is so it
can expand its commercial program. .

In other instances, facilities are being de-
veloped primarily to capture commercial re-

cyclables, with processing of residential ma- -

terials as an adjunct to the operation. The
recently opened BFI plant in San Jose, Cal-
ifornia dramatically illustrates this ap-
proach. The facility is designed to handle
1,600 tpd of material. Only about 10 percent
of the input will be residential, with the ma-
jority comprised of commercial material.

A large scale facility planned for Babylon,
New York also will concentrate on commer-
‘cial materials. In that instance, only about
10 percent of the plant’s 1,000 tpd of capaci-
ty will be used to process residential materi-
als. In some cases, a MRF simply wouldn't be
built were it not.for the availability of large
volumes of recyclables from the commercial
sector. Last October, Waste Management in-
stalled a MRF in Kingsport, Tennessee be-
cause it had a contract in hand to collect and
process recyclables from a large Eastman
Chemical plant — not because that part of
Tennessee is a hotbed of recycling.

WHAT’S BEING PROCESSED

Remember when curbside recvcling was
limited to newspap¢r, glass containers, alu-
minum cans, and occasionally tin cans? For
the most part, those days have gone the way
of trailers with steel drums being used to
collect recvclables. Curbside in the 1990s
has expanded to include those materials
plus a variety of paper and plastic products.
This expansion beyond collecting.three or
four materials in large part explains why
commingled collections, and thus MRFs,
have become 8o popular.

Today, it's not uncommon for corrugated
cardboard (OCC) and office paper (OP) to be
included. And some programs are even go-
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“MATERIALS RECOVERY FACILITIES

v IN THE UNITED STATES
(Continued)
LOCATION STATUS o THROUGHPUT
SPONSOR ¢ OWNER- OPERATOR (TPD)

ILLINDIS I ) ] ,

Batavia * ‘Operationat NA
Fox Val.Disp. - WMI | same same

Carql Stream. Construction 150 {¢)
Oupage County ) county wa

Champaign Procurement . 40 (d)
Intergovernmental SWDA same same

Chicago . Procurement na
City of Chicago na n/a :

Chicago Ridge Operatianal s 10 (3)
Meyer Bros - WMI same same

Dupage County Design 150 (d)
Dupage County -county \ NA

Eigin . Qoerational’ NA
Elgin Disposal - WM same same

MeCaok ' Operational 25 (d)
Waste Watchers/
Crown Disposal  ~ same same

Romeoviile ’ ‘Design 450y
Land & Lakes Co. same same

Schamberg Construction na
Laidlaw Waste Systems same same

Wheeiing Operational, 10 (a); 15 (d)
BuHalo Grove/
Wheeling Oisposal-WMI same same

IOWA' : R

Carrall ' Operational 7 (a). 30 (d)
Carrall County SWMC same same

Ottumwa . Oesign 35 (d)
Ottumwa-Wapetlo Co.
Landfill Commission same same

Shetdon ) Operational 6{a); ')
NW lowa SWA same same

LOUISIANA .

Baton Rouge Qperational L §0 (a); 150 (d)
City of Baton Rouge WM wM)

New Orieans Operational 20 (3)
City of New Orleans WMI WM

MAINE T LN \ -

Bowdoinham Operational . 5(
Town of Bowdoinham same sama

MARYLAND 3 - ‘

Anne Arundei Co. Operational 4 (a)
.Anne Arunde! County . county ¢ BFl :

Capitol Heights Qperationaf 30 (a)
Prince Georges Co. Eagle Mgmt. Eagie Mgmt.

Carroll County Dasign 50 (d)
Carroll County ) county n/a

Derwood Construction 240 (d)
Montgomery County _county CRinc

£k Ridge : Design ) 150 (d)
BF1 . same same

" Finksburg Operational 100 (a); 300 (d)

Phoenix Reycling same same
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Cope May County, New Jen«{s MRF processes
190 tons of commingled recyclables per day.

Table 5. Design Capacity (Operating and Planned
MRFs) .

Tons per Shitt Operaugnal Construction Procurement Design

25 and fess 10

1 1 1
25+ 1050 - 14 2 5 3
50+ t0 100 25 -3 i 6
100+ to 200 2 7 - 9 6
200+ s 4 6§ 3

ing beyond those into mixed paper and mag-
azines (OMG). With plastics, the standard
now is for collection of PET and HDPE bot-
tles, but it is moving rapidly into all rigid
containers and may eventually include film
plastics as well,

Two years ago, it was hard to find a MRF
that sorted and processed plastics. That has
changed. The 1991 survey found that of all
operational MRFs, 120 process at least one
type of plastic. About 110 handle PET and
all HDPE bottles, at a minimum. Currently,
11 facilities handle all hottles and another
10 are accepting all rigid containers. Four”

.‘'more are taking anything made of plastic.

The situation is similar for planned facil-

"ities. Of the 62 identifled in the survey, only

two do not have plans to handle any plastic.
And 57 of the 62 will be processing at least
PET and all HDPE bottles. Six more have
plans to take all bottles; another two will
handle rigid containers and two will have
the task of dealing with all plastics.

The range of paper products being han-
dled by MRFs as a matter of course also con-
tinues to expand. There are 18 facilities in
operation that are not processing any paper
products currently; five others in the plan-
ning stage will not include paper either.
Most MRFs, however, are even moving be-
yond ONP into other grades, with 85 han-
dling OCC, 47 processing OP, 27 handling
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mixed paper and four accepting OMG. For
planned facilities, 50 of 62 include OCC, 24
will handle OP, 13 will process mixed and
another nine include OMG. '

RESIDUE LEVELS. ,
One of the biggest eriticisms of commin-
gled collection is that it leads to a lot of good
recyclables being put into landfills because
they were unfit to be marketed. In some ear-
lier facilities, residue levels were well above
20 percent of the incoming materials.
Through a great deal of effort, particularly
on finding markets for mixed cullet (mixed
colors of broken glass), today’s operating
MRF'5 are reporting residue levels far below
those in the past. Indeed, 60 MRFs report
residue of five percent and below, while an-
other 11 estimate residue at between five
and 10 percent. An additional 11 have ievels

" in the range of 11 to 20 percent.

While some of these levels aren’t what
they could be, most managers are quick to
point out that much of the residue is nonre-

Table 6. Type of Input for MRFs

cyclable trash that is collected along with
the recyclables® To them it's an educational
problem more than a flaw in the processing
system.

Project planners have picked up on the
fact that operators can achieve lower
:residue rates and are specifying appropriate
levels. Very few allow operators even 10 per-
cent, while most opt for five to 10 percent. A
few even specify levels below that.

DOLLARS AKD SENSE

The capita] costs of MRFs span a range
about as big as the Kansas prairie. Down in
the valley, facilities that process 50 tpd or
less can often be constructed and equipped
for $1 million or less. On the high plateau,

there are some facilities, such as those in

Cape May County, New Jersey, and Islip
and Utica, New York, that cost anywhere
from $5.million to $8 million. .

The average cost per ton of daily capacity
(based on a single shift) for operating MRFs
is $27,767..The range in cost per ton is from
$11.250 to $53,325.

" Based on information from the survey,
smaller facilities are generally less capital
intensive. MRF's with design capacities of 25
tpd and less have average capital costs of
"$20,525/ton of daily capacity. Facilities be-

i ji Desit
Operational Constryction Procurement ign tween 25 and 50 tpd and those over 100 tpd

: are about $7,000 more per ton. Those be-
paneg Gont 18 (15%) 3(17%) 0% % tween 50 and 100 tpd are over $10,000/ton
Mixed Cont. 92 (73%) 13 (72%) 23 (96%) 18 (95%) more costly. While this flies in the face of
Total general economic wisdom, one possible ex-
Commingled 16 {12%) 2 (11%) 1 {4%) 0 (0%) planation is that smaller facilities tend to
Total 126 18 24 19 use less sophisticated and less costly equip-

- ment.

Table 7. Operational and Planned MRFs Kandling Table 9, Effects of Capacity an the Capital Cost of Operating MRFs (Based on ane shift/day)
Plastics . - :

- . Cost/Ton of Daily Capacity

Operational Planned Capacity
Average Capital Cost Range of Capital Costs
All MRFs 126 62 -
One ar more Plastics 120 60 251pd & less $20,525 $11,250 - $30,000
PET & HDPE Bottles 110 57 25 tpd to 50 tpd $27.421 $11,875 - $37.500
All Botties 1 s 50 tpd to 100 tpd $30,996 $15,000 - $37,500
All Rigid Containers 10 2 100 tpd & more $27,728 $13.325 - $53.325
All Plastics 4 2 All 827,767 $11,250 - $53,325
;‘;:‘:,”:  Jperstional and Ptanned MRFs Kandling  Tabiy 10. Efiects of Size on the Estimated Capital Cost of Planved MAFs
. ({Based on one shift/day]
. * Operational Planned . Cost/Ton of Daily Capacity
' T - Capacity , _

No. of MRFs 126 62 Average Capital Cost Range of Capital Costs
Any Paper Grade 108 58 ] ) .
ONP 106 57 501pd & less $36:000 $21,429 - $70,000
oce 85 50 50 tpd to 100 tpd $32.462 $16,500 - 857,143
opP 47 24 100 tpd to 200 tpd $39,494 $18.500 - $66,667
Mixed 27 1 . 200 tpd & more §29.940 $20,000 - $61,538
OoMG 4 9 Al $35.510 $16,500 - $70,000
BioCvycLE Juy 1991 35
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MATERIALS RECOVERY FACILITIES

“IN THE UNITED STATES
(Connnued)
LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR {vep)y
Halethiorpe Design 460 (d)
EWI/Attwoods ‘.same same
Landover Procurement 210 (d)
Prince Georges Co. county CRinc
Nortneast Design 60 (d)
Cecil County same same
MASSACHUSETTS B
Boston Area Procurement 120{d) .
Mitlis Consortium wa NA
Milbury Design n/a
Central MA RRC nNa A
Roxbury Operational ) 80 (a) ? -
Jet-A-Way same . Same Apprwummly hclf of Grand Central Sanitatiori’s
Springfield Operationat 210-(a); 240 (d) 20,000 square foot private facility in Pen Argyl,
State of MA state Resource Recovery Systems Pennsyivania is devoted to paper.and cardboard.
MICHIGAN
Ann Arbor Operational 100 (d) _
City of Ann Arbor city  Recycle Ann Arbor —'
A et Couty Procment wl 260 (o) Yable 11. MRF Operating Costs (Based on 250
- nrkdaywear)
Battie Creek Construction 35(d) -
Waste Mgmt. of . . Cost/Ton
Michigan - Southwest same same . L .
Capaci eratin, “Proposed
Whitmore Lake Operational na pacity o 9 »
Mr. Rubbish same - same :
MINNESOTA — o 100 tpd & less .852.85 $43.82
Benson Operationai B 6.5 (a); 10 (@) Over 100 tod $3969 $4023
Swift County same same : ,' ’ Al : $45.67 $42.03
Jackson Operational Falienstein Recyc. t(a) - '
Jackson County Failenstein Recyc. : Planned facilities have an estimated capital
Preston Operational 3@ cost of just under $8,000/ton of daily capacity
anare County _same same ) more than the operating facilities (or
‘Sagina Operational 05 (0) $35,510/ton of daily capacity). In other words,
Sauth &1 Louis SWC same same. it appears MRFs are becoming more ;xr:ir:s
- - - sive. There are several good réasons why
Sva;’A“l's Park Operaslau:“n:l same 90 (a): 150 (0) is occurring. First, MRFs are being designed
— — 2 S to deal with an ever increasing number of ma-
Wathingtan' Operational 4.(a): 8(d) terials. For instance, a paper system used to
chaap Sanitation : < process mixed paper simply costs more than
& Recycling same same : ‘one that is only required to inspect and bale
NEW HAMPSHIRE ) niwispaper Another reason is that, on the
Hookset - Operational 100 (d whole, processing svstems are becoming more
Resource Conservation - @ sophisticated. Fmany, more attention is being
Services same same ) paid to worker comfort and safety. All this
Rochester ) Operational ) 25 (a); 50 {d) adds up to increased costs.
WM! of New Hampshire same same OPERATING COSTS
NEW JERSEY - ‘Based on the information provided in the
Attantic County Procurement - 300 (d) survey, the gross operational and mainte-
Atlantic County . nance costs of operating MRFs averages
Utifities Authiority same same $45.67/ton, with facilities having under 100
Boundbrook Operational 125 (a) tpd of phroughput roughly one-third more
Somerset County same same e?peinmve;h;m those over 100 tpd. In terms
- of planned facilities, the average O & M
‘ B°§2ﬁ1°e'r';3'§ County consxg;?n ggéd’ costs are $42.03/ton. MRFs with design ca-
pacities of under 100 tpd are estimated tobe
Camden Cperational 0@ - approximately $2.50/ton more éxpessive
Camden County county RRS than those over 100 tpd.
36 BioCvcLE

JuLy 1991



R
MATERIALS RECOVERY FACILITIES

along the way. Clearly, however, the indus-
try is learning and improving. n

BioCvcLe
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IN THE UNITED STATES
{Continued)
LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR (TPD)
Deerfietd Twp. Operational 20 (a); 80 (d)
Cumberiand County :
improvement Authority same same .
Lakewood Twp, i .
Ocean County Construction R 300 (dy
Dcean County county RRT-Empire Rewms .
Long Branch Operational 165 (a); 2004d)
Automated Recycling —
Technologies same same
Newark Operational 200(a)s;600(a)p
RE} same same
Pleasantvilte Operational 80 (a)
Atiantic County
Utilities Authority same same .
PERSONNEL ISSUES Tams River ) Operational 125 (a);150 (g)*
When comparing facilities based on their _Roseito Recycling same same
costs, oftentimes what is actually compared are  Toms River Construction 150 (d)
the wage rates and other costs in different re- Rosetto Recycling same $3ms
gions of the country — and not the efficiency of  yest Patterson Operationa! 150 (a)»
the plants. Another means of measuring the ef- W.PAR. ~ same same
Bcacy of MRPs is e b pamount 0T A Woottine Oeratorl o 190 (a)225 (o)
Based on information from the survey, Cape Wy Go. MUA a' oy
there is a significant difference in the amount ~ Woodbridge ) Operational 20 (a); 50 (g)
of materials workers in various size plants :d’%%““"““g Township, saine same
process on a daily basis. On average, MRFs ddiesex Courty
process 3.57 tons/worker/day (Yw/d). Facili-  NEW YORK
ties with throughput of 50 tpd or less average  pariion Procurement 1000 (dy
'2631 !/W;;'l- ;(')hid; (;f) 2-%0 vw/d 1es§ than t&cﬂ- %’ﬁ'm of Babylon Sofar int Trading Corp. Solar/RRT
itiesinthe S0 to tpd range, and more than - " N "
four tw/d less than facilities with over 100  Srookhaven Operationa) 125 (a); 300 (0}
; . ries Town of Brookhaven town CRinc.
tpd throughput. Private facilities more than -
double the produciivity of publicly operated  Brookiyn : Operational 100 (ay
MRFs — 4.00 t/w/d vérsus 1.80 t/w/d. Wasle Management
The figures above are based on a compari- Recycling same same
son of all workers in a plant. Worker produc-  Broome County Procurement 50
tivity statistics increase when just the sorters Broome County a na
are compared, but roughly the same relation-  pyttato Operational 60 (a); 300 {d)’
ships exist. One exception is the comparison  City of Butialo Integrated Wasts Systems (iWS)
between publicly and privately operated WS
MRF's. Sorters at private facilities process just  Towmbia County _ Oesign 80 (d)
ungtlzr 6f lev/d. only 1.5 f/vv‘/;tin’l monle than the Columbia County Va na
public facilities average. When looking at .
these numbers, therefore, perhaps it isn't that Des:wmm Recyciing Council Pmcl;‘r;rggét na 400 (d
* public employees are so much less productive, - = 7
but rather that there are more “nonprocess- E!rg:a Co. SWMD “"ms';’m:“ same 5
ing” personnel in public plants. umung 9. 2 .
Hudson Cperational : 4)
CONCLUSION Columbia County same same . . .
Materials recovery facilities clearly have  Isiip: ) Operational 125 (a); 300 (d) .
taken a strong position as processors of _1o¥nolisin Same same :
recyclables:over the past several years. In-  Ithata Procurement 102 (d)
creasingly, MRFs are being called on to Tompkins County county va
process longer and longer lists of materials.  {jncoin Operational 25 (a); 95 (d)
While most are still relatively unsophisti- Madison County ARC ARC . ’
cated, several firms have begun to offer 0 Operationa! 4@ 25 (d
systemns that aid in sorting the material, in- Lomi: County Dms;nn: sante (a1 25 ()
creasing productivity. This is an evolution- VC-Brookive Constraction - 0@
ary process, with many mistakes to be made New York City Ceity wa

(Continued on page 74)
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FINDING SOLUTIONS

 HOW TO TACKLE
~ ASITING CHALLENGE

OR THE most part., recycling proj-
ects have been able to easilv win

support of the public. Siting facili- * '

ties like dropoff or processing cen-
ters. therefore, is fairly straightfor-

ward and met with minimal public .
opposition. And in places where cit-

izens have successfully battied an incinera-
tor or 8 new landfill recycling and support
for it are viewed as a necessity by the public.

As recycling programs expand. especially
with community-wide curbside collection. it
is becoming necessary to site materials re-
covery facilities or MRFs. To the public at
large. these facilities can appear on the out-
side to be just another unwanted waste man-
agement facility in a neighborhood. So far,
there hasn't been a great deal of public oppo-
sition. But a siting experience in Mecklen-
berg County, North Carolina provides some

valuable pointers oo how it is critical to let .

the public kmow what you are doing — even
with what are perceived to be “benign” solid
waste projects. i

Several years ago, Meckienberg County
and the City of Charlotte were going to build
a combined transfer station/MRF. The facil-
ity was to service Chariotte’s curbside collec-
tion program. The county felt it had found an
ideal site for the transfer statioo’/MRF. It
was in an industrial zone and had easy access

to an incerstate highway. Citizens surround-

ing the site, on the other hand, had a differ-
ent perception.

“The community felt it was in their neigh:
borhood, and residents did not want the proj-
ect sited there.” recalls Betsy Domn. formerly
a recycling coordinator for the county, and
pow a consultant with Hazen & Sawyer in
Raleigh. “Eventually, the city decided they
didn't want the transfer station but ‘would
proceed, with the county. to site the MRF at
the same location. But the citizens were still
opposed —~ the battle lines were drawn, and
the project pever got sited there.” :

In the meantime. the county had been o
erating a pilot curbside recyciing program
and was actively invoived in public educa-
tica. “The county wanted to proceed with
multi-material curbside service. and the pub-
lic wanted and supported it. but it couldn't
be done without a MRF,” says Dorn.

38 BioCycLE

An unexpected
aeighborhood
challenge to a
combined
MRF/transfer
station led to a
change in plans
and eventually a

successfully sited
MRE

S S S,

Eventually, the county decided to privatize
the project and selected Fairfield County Re-
cvcling, Inc. of Stratford, Connecticut to
build and operate the MRF. The vendor and
the county selected a different site, aiso in an
industrial zone. The group of citizens op-
posed to the first transfer statioo/MRF pro-
posal offered its assistance o neighbors sur-
rounding the second proposed site.

© “At first, we had some opposition,” says
Louise Dixon of Epley Associates in Char-
lotte, a public communications firm hired by
the county to work on the recycling/MRF
projects. “"The neighborhood leader con-
tacted some county commissioners and city
council representatives and said they didn't
want a garbage project stinking up their
ueighborhood. Oune fundamental problem we
had was that these people did not clearly un-
derstand what the project was.”

The city and county, working with Epley
Associates, utilized a two-pronged approach
to build and maintain public acceptance for
the MRF, a 33.000 sq. ft. plant designed to
process an average of 100 tonsiday of recy-
clables, including glass. aluminum. newspa-
per and PET. First. they worked with the

Mar 1980



news media to get the message across about
the MRF *We said it was a clean operation
where all the processing would be done inside
so there wouldn 't be garbage all around.”” ex-
plains Dixon. ~“We emphasized that a MRF
was esgential to a successful recycling pro-
gram. This helped to educate the community
at large about the project. as well as citizens
in the affected neighborhood.”

The second step in the strategy was to
work directly with neighbors, to further ex-
plain the role of the [acility and how it would
operate. The county and vendor also ex-
pressed their willingness to work with citi-
zens to design a facility that would fit into
the neighborhood, e.g. landscaping it to suit
the site. :

A public meeting was held to give citizens
an opportunity to talk with city and county
officials and. the president of Fairfieid
County Recycling. “We addressed issues
such as the volume of truck traffic and gener-
ally explained what the daily impact would
be on the neighborhooa. says Dixon. “Soon

-.after, Fairfield Recycling flew the neighbor-
hood leaders to Connecticut to tour a MRF
they operate there — to give them a first-
hand view of what the project entails.”

There was another meeting with the neigh-
bors to follow up on the facility tour and ad-
dress any additional concerns. At the next
county commissioner’'s meeting, representa-
tives of the neighborhood group said they be-
lieved in the MRF coacept and would work
with the county to help the project move for-
ward. The public education/acceptance pro-
cess for the second site took about two

It is critical to

-handle the process

so that if one site
doesn’t work our,
you still have the
cornmunity’s overall
support for the
project.

months. and the MRF became operstional in
early January 1990.

Looking back. Dizon says the experience

in Meckienberg County taught them some
important lessons. First, they had to pay at-
tention to what people saw and heard about
the project, and to understand citizens’ con-
cerng and address them. Second. they needed
to make sure that people knew what a MRF
was and what it did. Finally, the message had
to get out to the community at large, which
required working with the media.
_ "We had to let people know that the MRF
is an essential part of the program.” savs
Dixon. “There was a lot of support for the
pilot curbside project and recycling was the
preferred solid waste management method
— and the MRF is a working part of that. We
needed to get people Lo take a pragmatic look
at the situation . .. that they just can't put
recyciables on the curb. but that they have
o be processed as well.”

The new MRF houses a community educa.
tional center to teach school children ‘and
others about recycling. In addition, the MRF
has the potential to provide jobs to neighbor-
hood residents. Looking back, Dorn empha-
sizes that a key lesson to be learned from the
initial defeat and subsequent success is that
the county continued to involve citizens as a
whole in the recycling effort. “We didn't lose
the support of the rest of the community and
we maintained our credibility. That's why it
is critical to properly handle the siting pro-
cess so that if one site doesn't work out. you
still have the community's overall support
for the project.” ’ NG @
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Glossary of Solid Waste, Materials Recovery and Recycling Terms



GLOSSARY OF SOLID WASTE, MATERIALS RECOVERY,
AND RECYCLING TERMS

Aeration .
The process of exposing bulk material such as compost to air, or of
charging a liquid with a gas or a mixture of gases.

Aerobic Bacteria - ‘
Bacteria requ1r1ng free oxygen for the metabol1c breakdown of materials.

Aer Treatmen

Any kind of waste treatment that utilizes air to break down organ1c
substances into simple substances.

Air Classifier '
A resource recovery separation device in which mixed material is injected
into a forced air stream and separated according to the
air-drag-to-weight ratio density of each piece.

Air Pollutant
A substance that, when present in the atmosphere in large enough
concentrations, adversely affects the environment.

Air Poliution
An impaired condition of the atmosphere that results because certain

substances present in it are too numerous or are of a noxious character
or both.

Air Winnowing

Separation of materials according to mass and size by means of a flow of
air.

Anaerobic
Able to live and grow in the absence of free oxygen

Anaerobic Biological Waste Treatment 4
Any kind of waste treatment that funct1ons without the presence of oxygen.

Anaerobic Di ter

A closed vessel with a controlled environment in which anaerobic
fermentation takes place.

Anti-scavenge ordinance
‘A governmental regulation prohibiting the unauthorized collection of
secondary materials set out for pick up by a designated collector.



Back-End Recovery’
Recovery of materials from urban waste after shredding, incineration, or
other treatment; for examp]e, recovery of organic materials by compost1ng
or anaerobic d1gest1on‘ inorganic materials such as iron and glass after
incineration. ’

Backyard composting
The controlled biodegradation of leaves, grass c11pp1ngs and/or other
yard wastes on the site where they were generated..

Bacteria « )
Single~cell, microscopic organisms with rigid cell walls. They may be
aerobic, anaerobic, or facultative; they can cause disease; and some are
1mportant in the stabilization and conversion of solid wastes

Bglgr ‘ ‘
A machine used to compress and bind solid waste.or other materials.

Baling _ -~ . o
A waste volume reduction technique where refuse material is mechanically
compacted into cubes or bricks and may be held by wire or steel straps.

Tlisti aration ..
A type of air classification system where mixed refuse material is
ejected with horizontal velocity, and segregated by the respective
ballistic path or arc of each component according to its
air-drag~-to-weight ratio. (See Separator, Ballistic.)

Beverage Contajner ' :
The individual, separate bottle, can, jar, carton, or other receptacle,
however denominated, in which a beverage is sold, and which: is
constructed of metal, glass, or plastic, or other material, or any
combination of these materials. It does not include cups or other ’
similar open or loosely sealed receptacles (effective January 1, 1990).

Biodegradable ,
The breaking down by microorganisms of the physical or chemical structure
of a compound.

Broker : ' '
One who acts as an agent or 1ntermed1ary buying and selling recyclable
materials.

Buy~Back Recycling Center ; '
A facility where citizens sell specific recyclable materials.




Citizen Par11g1pat1g : :
The involvement of citizens in a wide range of adm1n1strat1ve and
policy-making activities. .

g1§§§ifigatign
Sorting materials by physical characteristic(s).

~com in
Simultaneous composting of two or more diverse waste streams.

~disposal
‘A process designed for the simultaneous disposal of two or more waste

products. This term is frequently employed to describe incinerator
processes which handle both municipal refuse and sewage sludge.

Collection

The act of removing solid waste from the central storage point of a
primary source.

Collection,

Alley
The picking up of solid waste from containers placed adjacent to an alley.

Carryout
Crew collection of solid waste from an on-premise storage area using a
carrying container, carrycloth, or a -mechanical method.

-Contract
The collection of solld waste performed in accordance with a written

agreement between cooperat1ng parties, usually a municipality and private
haulers.

Curbside

Collection of solid waste from conta1ners placed adjacent to a
thoroughfare.

Franchise

Collection made by a private firm that is given exclusive right to
collect for a fee paid by customers in specific territory or from
specific types of customers.

Municipal
The collection of solid waste by public employees and equipment under the
supervision and direction of a municipal department or officta].



Private

The collection of solid waste by individuals or companies from :
residential, commercial, or industrial premises; the arrangements for the
service are made directly between the owner or occupier of the premises
and the coliector.

Setout/Setback :
The removal of full and the return of empty contavners between the
on-premise storage point and the curb by a collection crew.

Collection Frequency
The number of times collection is provided in a given period of t1me

1lection Method,

- Daily Route
A method in which each collection crew is assigned a weekly route that is
divided into daily routes.

Definite Working Day

A variation of the large-route method in which definite routes are laid
~out and & crew assigned to each. Collection proceeds along a route for
the length of time adopted for a working day. The next day, collection
begins where the crew stobped the day before. This procedure continues
until the whole route is covered, whereupon the crew returns to the
beginning of the route.

Group Task '
A method in which the responsibility for collecting on assigned routes is
shared by more than one crew. Any crew that finishes a partxcu]ar route
works on another until a11 are completed. -

Inter-Route Relief

A method in which regular crews help collect on other routes when they
finish their own

Lu_qg__Rm ; ' 3

A method in which each crew is assigned a weekly route. The crew works
each day without a fixed stopping point or work time, but it completes
the route within the working week. .

Reservoir Route
A method in which several crews are used to pick up on a centrally
located route after having collected on peripheral routes.

Single load '

A variation of the daily route method in which areas or routes are 1a1d
out that normally provide a full load of solid waste. Each crew usually
has at least two such-routes for a day's work. The crew quits for the
day when the assigned number of routes is completed.



Swing Crew L : o
A method in which one or more reserve work crews go anywhere help is
needed.

V§r1§ble-§1ze Crew
s A method in which a:variable number of collectors is provided for

individual crews, depending on the amount and conditions or work on
particular routes. )

11 ion o]

A stop made by a vehicle and crew to collect solid waste from one or more
service sites.

Collection Systems
Collectors and equipment used for the collection of solid wastes Solid
- waste collection systems may be classified from several points of view,
such as the mode of operation, the equipment used, and the types of
wastes collected. In this text, collection systems have been classified
according to their mode of operation into two categories: hauled
container systems and stationary container systems.

Commingle
A mix of empty beverage containers and other containers of the same
material type. Any broken glass empty beverage container(s) shall be
deemed commingled. Commingled rates shall be determined by DOC Division

of Recycling pursuant to subsections 2750 and 2770 of Chapter 5 of
Divis8ion 2 of Tltle 14.

Compactor Collection Vehicle
A large vehicle with an enclosed body having special power-driven

equipment for loading, compressing, and distributing wastes within the
body.

Compaction Pit Transfer System
A transfer system in which solid waste. is compacted in a storage pit by a
crawler tractor before. being pushed into an open-top transfer trailer.

mpactor,
Mobile

A vehicle with an enclosed body conta1n1ng mechan1cal devices that convey
solid waste into the main compartment of the body and compress it.

Sanitary Landfill

A vehicle equipped with a blade and with rubber tires sheathed in steel
or hollow steel cores; both types of wheels are equipped with load
concentrations to provide compaction and a crushing effect.

Stationary
A machine that reduces the volume of solid waste by forcing it into a
container.




mponent aration
The arranging or sorting of ‘wastes into components or classes.

Compost
Relatively stab1e decomposed organic material.

ngggﬁmg ! ' g
A controlled process of degrading organxc matter through the use of
microorganisms.

m ing,
Meghan1gal
A method in which the compost 1s continuously and mechan1ca11y mixed and
aerated.
Ventilated Cell

A composting method in which the compost is mixed and aerated by being
dropped through a vertical series of ventilated cells.

_ Hindrow
An open-air method in which compostabie material is placed in windrows,
piles, or ventilated bins or pits and is occasionally turned or mixed.
The process may be anaerobic or aerobic. (See Windrowing.)

ggnxa1ng '
A receptacle used for the storage of solid wastes until they are
collected.

Contracting < ,
-The lega) process by which the local government enters into relationships
with other public organizations or firms in the private sector to
administer programs or projects, or to provide goods and services.,

nveyor '

Devices for moving materials between points. Conveyor systems vary in
size and construction depending on the character and quantity of material
to be transported. The conveying platform may incorporate interlocking
metal plates, rubber belts, tilting seats, revolving screws, or other
specialized mechanisms. To prevent compressible materials. (such as-

~ground glass or metal) from packing, some conveyors may vibrate or
oscillate.

Cooperative Agreement ,
An agreement designed to implement certain projects such as resource
recovery in partnership or joint venture re]at1onsh1ps with cooperatnng
political subdivisions. ,

Cullet
Clean, color-sorted, crushed glass that is used in g?assmak1ng to speed
up the melting of silica sand.



. Cut-and Cover (Cut and_ Fill) :
An infrequently and incorrectly used term referring to the trench method
of sanitary landfilling.

lon nit

A mechanical separator wh1ch uses a sw1r11ng air flow to sort materials
accord1ng to we1ght

Density,
Solid MWaste
The number obtained by dividing the weight of solid waste by 1ts volume.

Dgstrug: ve Distillation

The airless heating of organic matter that results in the evolution of

volatile substances and produces a solid char cons1st1ng of fixed carbon
. and ash. (See Pyrolysis.)

Digesier _
Specially designed equipment in which waste materials are softened or
decomposed, usually for further processing.

Direct Dump Transfer System
The unloading of solid waste directly from a collectlon vehicle into an
open-top .transfer trailer or container.

Disc screen : ,
' A waste-separating device using meshing, revolving discs.

Disposal or Deposition :
The discharge, deposit, injection, dumping, leaking, or placing of any
solid waste into or on any land or water.

Disposal,
Qcean : .
The deposition of waste into an ocean or estuarine body of water.
On-Site

The utilization of methods or processes to eliminate or reduce the volume
or weight.of solid waste on the property of the generator.

HWaste
The orderly process of discarding useless or unwanted material.

Disposal Savings '
The cost savings realized through waste reduction and recycling as a
result of avoiding landfill or other final disposal process Sometimes
referred to as Avoided Cost in Waste Disposal.



Di ggosai Site ’
The location where any final tredtment, utilization, process1ng, or
deposition of solid waste occurs.

Dribble Chute
A funneling device that collects and transfers separated materials to
conveyors or storage areas.

Drop_Box facility
A facility used for placement of a detachable container including the
area adjacent for necessary entrance and exit roads, unloading and
turn-around areas. Drop box facilities normally serve the general public
with loose loads and receive waste from off-site. Also called Drop Box.

Drog-Off Depot
A facility where citizens voluntar1!y deposit recyclable materuals Also
referred to as Drop-Off Center or Drop-Off Site. ’

Drum Mil} :
A long, inclined steel drum that rotates and grinds solid wastes in its
rough interior; smaller ground material falls through holes near the end
of the drum and Jarger material drops out of. the sand. The drum mill is
used in some composting operat1ons

Dump and Pick )
The manual separat1on of recyc1ables in a materials recovery facxlxty

Ecology ‘ : _ .
The science that deals with the interrelationships of organisms and their
living and non-living surroundings.

- Ecosystem .
~ The interdependence of organisms and their surroundings.

Emissions '

: Material that is released into the air e1ther by a discrete source .
(primary emission) or as the result of a photo-chemical reaction or chain
of reactions (secondary em1ss1on)

Em1sswgn Standard
A rule or measurement established to regulate or control the amount of a

given pollutant that may be discharged into the outdoor atmospherg from
it source. ‘ -

Envivronment - . B
The conditions, circumstances, and influence surrounding and affecting
the development of an organism or group of organisms.




Environmental -System
The interreaction of an organism or group of organ1sms with 1ts natural
and manmade surroundings.

Ferrous Metals
composed predom1nant1y of iron. In the waste materials stream, these
metals usually include cans, automobiles, refrigerators, stoves, etc.

A type of hammermill used for shredding refuse. Two sets of articulated
flails on parallel shafts are rotated in opposite directions. The flails
tear the refuse as it passes through the rotors. This equipment can
process large quantities of refuse at Tow power levels. :

Front End Loader
A collection vehicle with arms that engages a detachable conta1ner move
it up over the cab, empty it into the vehicle's body, and return 1t to
the ground.

Front End Resource Recovery
A combination of mechanical processes that recover the valuable mater1a1
in solid waste by a combination of shredding, grinding, screening,
flotation, magnetic, air, and other processes which reduce in size and
separate the different types of materials, passing on the organic
material for further treatment or disposition.

Front En m._

Those processes used for the recovery of materials from solid wastes and
the preparation of 1nd1v1dua1 components for subsequent conversion using
rear-end systems. . .

G

Garbage
Unwanted animal or vegetable wastes and animal and vegetable wastes
resulting from the handling, preparation, cooking, and consumption of
food, swill, carcasses of dead animals, and of such a character and
proportion as to be capable of attracting or providing food for vectors,
except sewage and sewage sludge.

ravit aration (Flotation, Heavy Media

The collection of any substance usually immersed in a liquid by taking
advantage of differences in specific gravities enabling the separation,
for example, of various non-ferrous metals from other heavy materials
(does not always require a liquid medium).



Grinding

The mechanical pulver1zat1on of solid waste.

Hammermil)
A broad category of hxgh-speed equipment that uses pivoted or fixed
hammers or cutters to crush, grind, chip, or.shred solid wastes.

. Hayl Distance

1. The distance a collection vehicle ‘travels from its last pickup stop
to the solid waste transfer station, processing facility, or
sanitary 1andf1ll .

2. The distance a vehicle travels from a solid waste transfer station
or processing facility to a point of final disposal. -

3. The distance that cover material must be transported from an
excavation or stockpile to the working face of a sanitary landfill.

Haul Time

The elapsed or cumulative time spent transportxng solid waste between two
specific locations.

7H§zardgug Haste
See Waste, Hazardous.

Humus - "
Decomposed organic material.

I

Impact Mill '
A machine that grinds waste material by throwing 1t against heavy metal
projections rigidly attached to a rapidly rotating shaft.
rmed? Pr i nter
A facility for processing recyclable materials into a form marketable to
industry. (See Mater1a]s Recovery Facility)

J

Junk

Unprocessed materials suitable for reuse or recycling.



Landfill
A disposal fac111ty or-part of a facility at which solid waste is

permanently placed in or on land and which is not a landspreading
disposal facility.

Mandatory Recycliing
Legislation that prohibits generators of waste from disposing of
designated materials. Such legislation may include rules mandating
separation of designated materials for separate collection for recyc11ng,
composting, or re-use. Sometimes referred to as "source separation"
legislation.

Manual ration
The separation of wastes by hand. Sometimes called "hand-picking" or
“hand sorting," manual separation is done in the home or office by
keeping food wastes separate from newspaper, or in a recovery plant by
picking out large cardboard or metal objects.

Materials Recovery
A concept of resource recovery empha51z1ng separating and processing
waste materials to be sold for various purposes.

Materials Recovery_facilitv (MRF)
A facility that receives, processes and markets mixed recyclable
materials that have been source-separated from commercial waste streams.
Also called Intermediate Processing Center (IPC) or Materials Recovery
Center (MRC).

Mechanical §gparat1g
The separation of waste into various components by mechanical means.

{

Metal

In the secondary materials-industry, metals include all ferrous,
non-ferrous, and alloy materials. :

Mobile Recycling Unit
An automobile, truck, trailer, or van licensed by the California
Department of Motor Vehicles which is used for the collection of -
recyclable material such as aluminum, glass, plastic, and paper. Also,
bins, boxes, or containers used for the collection of recyclable material
such as aluminum, glass, plastic, and paper, which are transported by
trucks, trailers, or vans licensed by the California Department of Motor
Vehicles. :

Municipal Waste
See Waste, Municipal.



_ Non-ferrous
Metals not including iron or its alloys or compounds.

¢

. Qdor Threshold
The lowest concentration of an airborne odor that a human can detect.

On-Site Handling, Storage, and Processing
The activities associated with the handling, storage, and processing of
solid wastes at the source of generation before they are collected.

Q ggm;
Comprised of chemical compounds containing carbon rings of chains
combined with hydrogen, and also with oxygen, nitrogen, and other
elements. : .

QOrganig Content "
Synonymous with volatile solids, except for small traces of some
inorganic materials such as calcium carbonate, that lose weight at
temperatures‘Used in determining volatile ;o]ids.

Qraanic Fraction o
That portion of the solid waste stream cons1sting of organic matter which
has been separated out through a waste processing facility .(such as an
RDF facility).

QOrganism ,
Any living thing.

P

Processing
Any method, system. or other treatment designed to change the physica1
form or chemical content of solid waste.

R

ROF (Refuse-Derived Fuel (
A variety of solid, liquid, and gaseous fuels obtained from solid waste
materials.



X
b

Densified
Cubetted or pelletized RDF fluff.

DF Fluff ' /
Finely ground organic fract1on of the refuse.

RDF Powder
RDF fluff ground to a fine powder.

Rear End tem

Those chemical, thermal, and biological systems and related ancillary
facilities used for the conversion of processed solid wastes into various
products.

Reclamation Site .
A location used for the processing or the storage of recycled waste.

Recoverable Resources
Materials that still have useful physical or chemical propert1es after
serving a specific purpose and can, therefore, be reused or recyclied for
the same or other purposes. )

Recovery
The process of obtaining materials or energy resources from solid waste.
(See also Energy Recovery, Reclamation, Salvage.)

Recveling,

Waste
See- Waste Recycling.

Redemption
The return to a recyc11ng center or location of an empty beverage
container for a refund of at least the redemption value and any
applicable redemption bonus. (Effective January 1, 1990)

Redemption Value ~
The minimum refundable value established for each type of beverage
container pursuant to Section 14560 (AB 2020). (Effective January 1, 1990)
Reduction, |

Haste
See HWaste Reduction.

Refuse
Term generally used to describe solid waste material.

Refuse-Derived Fuel
See RDF.




Regional Planning Agency
An agency, regional planning d1str1ct or joint planning area ‘commission
established by legislative act and perform1ng general environmental and
resources planning for any region of a state.

Resource Recovery

** Resource recovery is a general fterm used to describe the exfraction of.
aconomically usable materials or energy from wastes. The concept may
involve recycling or conversion into different and sometimes unrelated
uses. (See also Energy Recovery and Front End Resource Recovery.)

Reuse
The reintroduction of a commedity into the economwc stream without any
changes.

Reverse Vending Machine
A mechanical device which accepts one or more types of empty beverage
containers and issues a cash refund or a redeemable credit slip with a
value not less than the container's redemption value and applicable
redemption bonus, if any. The bonus payments may be aggregated over more
than one container and then paid. (Effective January 1, 1990)

Rubhish

A general term for solid waste--excluding wood waste and ashes--taken
from residences, commerc1a1 establishments, and institutions.

Rubb] . .
Broken pieces of~masonry and concrete.

Salvage

The utilization of waste materials.

“Salvaging

-The contro11ed remova1 of waste materials for ut111zat1on

Sanitary Lgndf111
A site where solid waste is dlsposed using sanitary landfill technigues.

Sanitary Landfilling
An engineered method of disposing of solid waste on land in a manner that
protects the environment, by spreading the waste in thin layers,
compacting it tao the smallest practical volume, and covering it with soil
by the end of each’'working day.

Scavenger -
One who participates in the uncontrolled removal of materials at any
point in the solid waste stream.



S_cr_ag~ _ . : : :
Discarded or rejected material or parts of material that result from
manufacturing or fabricating operations and are suitable for reprocessing.

S.QL&D.»'

Home
Scrap that never leaves the manufacturing plant and is reprocessed
there. Also known as Revert Scrap.

Qbsolete
Scrap that results when material becomes worn or otherwise unusable for
its original purpose. .

Prompt Industrial
'Scrap that is left over from the fabr1cat1on of iron and steel products

SLrg_en.
Rotary

An inclined, meshed cylinder that rotates on its axis and screens
material placed in its upper end. (See Trommel.)

Vibrating
An inclined screen that is vibrated mechanically and screens material
placed on it.

Secondary Ma:gr1a1 ‘
A material that is utilized in place of a primary or raw material in
manufacturing a product.

~

ration A
The systematic division of solid waste into designated categories.

Separation Techniques
Refers to various processing systems for waste recovery, e.g., air
classification, gravity separation, hydrapulping, magnetic separation,
manual separation, etc. .

ar r,

Ballistic

A device that drops mixed materials having different physical
characteristics onto a h1gh-speed rotary impeller; they are hurled off at
different velocities and 1and in separate collecting bins.

Inertial
A material separation device that relies on ba111st1c or gravity
separation of materials having different physical characteristics.

Magnetic
Any device that removes ferrous metals by means of magnets.



Shear §hrgdde
A machine that reduces discarded automobiles and other Tow-grade sheet
and coated metal in a contlnuous operat1on to fist-size pieces. (See
Hammermili.)

Shrgdd1ng : ' :
- Mechanical operatxons used to reduce the size of soi1d wastes. (See also
Size Reduction (Mechanical).) -

Size Reduction (Mechanical) -
The mechanical conversion of solid wastes into small pieces. In
practice, the terms shredding, grinding, and milling are used
interchangeably to describe mechanical size-reduction operations.

Solid MWaste
A1l putrescible and nonputrescible solid and semxso!xd wastes, including
but not 1imited to garbage, rubbish, ashes, industrial wastes, swill,
demolition and construction wastes, abandoned vehicles or parts thereof
and discarded commodities. This includes all liquid, solid, and
semisolid materials which are not the primary products of public,
private, industrial, commercial, mining, and agricultural operations.
Solid waste includes but is not limited to sludge from wastewater
treatment plants and -septage, from septic tanks, wood waste, dangerous
waste, and problem wastes.

Solid Waste Handling T : .
The management, storage, collection, transportation, treatment,
utilization, processing, or final disposal of solid wastes, including the
recovery of energy resources from such wastes or the conversion of energy
in such wastes to more useful forms or combinations thereof.

~

1id Wa Ma men '
The systemati¢ administration of activities which provide for the .
collection, source separation, storage, transportation, transfer,
processing, treatment, and disposal of solid waste. '

1id Wa Management Pl '
Plans developed to def1ne and establish solid waste management objectives
and policies, and deal with probiems at any level--city or county,
subregional or regional, state, or federal. Typically, a local plan
encompasses one or more functional elements and one or more program areas.

Solid Waste Management Program -
A1l the activities associated with the development of a solution toa’
problem or problems within a funct1onal element of a solid waste
management system. : .
1id W Managemen m ’
The assemblage of one or more of the functional elements to achxeve a -
given objective or goal.



Special Waste
’ See Waste, Special.

ra ,
The holding of solid waste materials for a temporary period.

Tipping Fee -
The charge imposed for taking waste at a disposal site. The tipping fee
normally determined in dollars per ton is levied on the hauler for the
quantity of waste deposits on the receivvng or tipping floor at the waste
disposal site.

Tipping Floor _
Unloading area for vehicles that are delivering solid waste to an
incinerator or other processing plant.

Transfer ion

A permanent, f1xed supplemental collection and transportation facility,
used by persons and route collection vehicles to deposit collected solid
waste from off-site into a larger transfer vehicle for transport to a
solid waste handling facility. Transfer stations may also .include
recycling facilities.

Transport
The movement of solid waste subsequent to collection.

Trash
‘Waste materials that do not 1nc1ude putresc1ble garbage but may. include
such organic materials as yard waste.

Trommel
A large revolving cylindrical screen used as a waste separation technique.

Tub_Grinder
A mechan1ca1 device used to process solid waste by grxnd1ng

Turn Key
One of the more popular contractua1 methods used by a community for the
construction of its resource recovery facility. In the turn key process,
the contractor is responsible for the design, engineering, construction,
and shake-down operation of the facility. Once the facility has passed
all the stipulated operation requirements, the key is turned over to the
community which then assumes responsibility for its operation.



Haste,

Bg1k

Items whose large size precludes or comp11cates ‘their handling by normal
collection, processing, or disposal methods (includes furniture, tree
branches, stoves, refrigerators, etc.).

Commercial Solid

_ Wastes that originate in wholesale retail, or service establishments,
such as office buildings,  stores, markets theaters, hotels, and
warehouses. .

Construction
Building materials and rubber resulting from construction operations.

Demolition ) o

Solid waste, largely inert waste, resulting from the demolition or razing
of buildings, roads, and other man-made structures. Oemolitidn waste
consists of, but §s not limited to, concrete, brick, bituminous concrete,
wood and masonry, composition roofing and roofing paper, steel, and minor:
amounts of other metals such as copper. Plaster (i.e.; sheet rock or
plaster board) or any other material, other than wood, that is likely to .
produce gases or a leachate during the decomposition process and asbestos
wastes are not considered to be demolition waste.

Food )
Animal or vegetable wastes resulting from the handling, storage, sale,
preparation, cooking, and serving of foods; commonly called garbage.

Hazardous
Those wastes: that require special handling to avoid 111ness or injury to
persons or damage to property.

Inert - '

Noncombustible, nondangerpus solid wastes that are likely to retain their
physical and chem1ca1 structure under expected conditions of disposal,
including resistance to b1o]og1cal attack and chemical attack from ac1d
rainwater.

‘Residential

Wastes generated in houses and apartments, including paper, cardboard,
beverage and food cans, plastics, food wastes, glass contawners. and
garden wastes.

Special
Those wastes that require extraordinary management.



Wood . : ,

Solid waste consisting of -wood pieces or particles generated as a ,
byproduct or waste from the manufacturing of wood products, handiing and
storage of raw materials and trees and stumps. This includes, but is not
limited to, sawdust, chips, shavings, bark, pulp, hog fuel, and log sort
yard waste, but does not include wood pieces or particles containing
chemical preservatives such as creosote, pentachlorophenol, or -
copper-chrome-arsenate.

Wood Pulg

Hood or paper fiber reSIdue resulting from a manufacturing process.

Urba
A general term used to describe the waste stream or1g1nat1ng from within
an urban area.

Yard
Plant clippings, prun1ngs, and other discarded mater1a1 from yards and -
gardens. Also known as yard rubbish.

Waste Processing : '
An operation such as shredding, compaction, composting, and incineration,
in which the physical or chemical properties of wastes are changed.

-HWaste Re¢vcling
Reusing solid waste materials and extractlng valuable materials from a
waste stream.

Ha Reduction
Reducing the amount or type of waste generated.

HWaste Sources

Agricultural, residential, commercial, industrial, tech., activities that
generate wastes. . -

Waste Stream

A term used to denote the waste material output, transport, and d1sposa1
of an area, location, or facility.

White Goods : : -
Discarded kitchen and other large, enameled appliances.

Windrowing
A composting procedure of placing sorted and shredded refuse in rows,
usually five or six feet deep, and turning the piles for natural
aeration. (See Composting, Windrow.)

Wood Waste
See Waste, Wood.
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