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INTRODUCTION

Across the state, cities and counties are in the process of implementhag 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 deci_sion 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 facility. A discussion of markets and
market development is also included.

Section 3 is on ownership, financingl 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 t.ypes 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
MRF.

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.



SECTION

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 landf’tll 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 landftll. 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 concerns over envir6nmental impacts, and the high costs associated with
these incinerators, have caused them to no longer be a priority option. F .uvdaer, the waste
management hierarchy, reduce, re-use, recycle, presented in AB939, ranks incineration below
recycling and allows "u’ansformation" 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 will
consider all systems which process secondary materials as MRFs.

When deciding if a MRF should be part of your integrated waste management system 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 separation or mixed waste
collection and processing, and the need for "flow control" by the facility are all important
variables.

Effect of MRFs on Existingand Planned Source Reduction and Recycling Programs

There are .solid waste officials and MR.F 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
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using a MRF does not necessarily mean the end of source separation. For those Who use a mixed
waste processing system, the message that the.y not longer have to separate their trash could
discourage residents from .participa .tLug 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 tho~e communities without existing programs,
a MRF may. be the center of the waste reduction program. In either case, when considering a
MRF, careful consideration of existing recycling programs and service integration should be 
of the planning process.

The siting of a MRF, especially one which promise.s to re.cover 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 communities 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.

Sodrce Separation vs. Mixed Waste Processing

There is disagr~ment over the value of source separation as compared with mixed waste
processing. Source Separation means that materials are separated in a conscious decisio~ 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 s.orted 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. Howe.vet. the recovery from
these programs is dependent upon voluntary participation.

Mixed. waste systems can mean that more of :the waste stream is available fo~ 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.

part
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, SECTION 2

MRF TECHNICAL, ISSUES

What is a Materials Recovery Facility ?

¯ Them has been a lot of confusion over the definition of a: MRF, The type and degree of
technology used in theh" design can be as simple as a can separator or a conveyor with hand-
sorting stations, or as complicated as a mixed waste processing 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 .all of them
MRFso                                                         ~

When considering whether or not to build a MRF, there are a series of decisions which
must be d~termine.d. First is why have a MRF. As the number and types of materrials 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 th
general public will take the time to keep separate, so that source separation programs can only
divert a limited amount of materials. There is alsp a Limit to the number of compartments whic
can be efficiently loaded by a ddver/co~lector. When diversion goes beyond these limits, a
processing facility or MRF may be needed.

Well then, what materials should be recovered? What do we want to divert from the
landfill? What materials amthere markets for? What am the preparation specifications:for thos
materials? From these questions we can determine which materials will be targeted for recovery.

Input Materials

Historically, most MRFs have processed either the materials from curbside collection
programs (cans; bottles 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 wel
worth sorting for recovery.

As we try to divert larger percentages of maierials from disposal, in landfills, we need to
increase the amount and types of materials being delivered to the pr.oc~ssing facilities.
For most communities the next step may be to recover a larger portion of the commercial waste
stream because this program ma~, be more cost effective. Also, there may be popular support
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for implementing, or expanding, the curbside, collection program from the residential
neighborhoods. Generally, in addition to cans, bottles and new~aper, the publi~ wants to recycle
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 re, cyclables are
removed as can be marketed. Existing mixed waste processing facilities are recovering bet~veen
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
¯ recyelables are competing for a share of the limited market for these materials, the more
contaminated materials from the mixed waste processing facilitiesme 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 th~ 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 them 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



Of mixing Of materials should be based on the balahce of.the higher cost of .collecting man
separate materials and the higher cost of s~parafing the mixed materials at a processing facilit

Therefore, almost all programs would include some source separation where the resident
separates recyclables from garbage, but the degree of materials mixing and required sorting i
the feature to be determined to meet local needs in l~lanning your recovery program.

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

Each of the source separation and commingled approaches has .positive and negative
aspects which should be explored. These include:

¯     Residential Waste - With source separation, the residential waste stream can provide a
clean, easily recoverable source of recyclables. However, mixed residential garbage will resul
in increased contamination and a lower recovery rate. Some recyclable materials can be
corn.mingled with others and can be sorted out without contaminating the loads. Thes
combinations are dependent on the specifications, of the markets selected forthe sale of the
materials. For example, broken glass in baled aluminum or newspaper will lower their valu
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 th
collection of source separated materials on the same trilck as garbage, ff this is desired.

¯     Corn.inertial 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 ~tail shops, high grade papers from. office buildings, glass from bars and restaurants, an
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 type of program to work.
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Design Criteria

Whatever the scale of the opdration, certa~ fundamental design criteria are crirlcal 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 marke~s 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 pianned 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 a~a 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.

OuMitv - 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 i
the marketplace,

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

Location - Proximity to wansportation 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 ad~tion, 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
requir~ment~ should all be addressed. Some questions which should be .considered include:

~ - 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
traffic aiad 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.

B .uilding - 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 mack
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 ofa mo~,ing 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 impo~rtant to minimize residue needing disposal while maintaining a
low contamination rate in the sorted materials.            ’

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, densffying, etc). ’This reduces the amount of
processing equipment needed, and reduces the likelihood of system shutdown ff 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 result in.easier marketing and a higher value’ for the end product.

The mcyclables 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 staff’mg needed to process the materials through the fadility 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 flexibility in
processing.

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

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 rams
.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
facihty is l~gely dependent upon the voluntary pardcipation 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 system to promote
participation.

Mixed waste processing means that all of the waste brought into the facility will be
mixed, A11 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 wastdulness.



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 genera.tion. 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 prim.arily a
resuli 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 ratei 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 jurisdicti0n’s waste reduction goals. It must be remembered
that a jurisdiction, not a private recycler, is liable to financial penalties ff the state, mandates are
not met.

Equipment Options

There can be a°"continuum’’ of equipment needs. MRFs can be low-tech, labor intensive
o~erations. 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 built-in ....

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:

Scale__s - 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 maierials 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 p.ush materials onto conveyer systems which move
the materials to processing lines.



Forklifts - Like loaders, forklifts Come in a variety of sizes and fuel types: Moktly 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 tru.cks and on to trailers.

Conveyers - Conveyorsare used to move material through the facility in one of two
caPacities. Conveyors can be used to move materials along while sorters pick selected
reeyclables 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.

Tromrnels - 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, a~d
so must be used at the appropriate point in the processing system ff 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 maehine. 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 ~ 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., plastic) 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.



:

Granulators - These are used toflhop plastics into small pieces whiOh allows for m
efficient transportation.

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

Crashers - Crushers have been used to densify glass .for more efficient transportatio
However, as a fuLl load can easily be achieved without crushing the glass, and as it
much more difficult to remove contaminants from crushed glass, :these machines are 
in widespread usage any longer.                                     :

Bin.__~s, Bins are commonly used to store recyclables :and residue before proc~ss.ing o
shipment to market. Bins and debris boxes come in a variety of shapes and sizes~ ~m
can be moved or lifted by a variety .of mechanisms.

Market Issues

Increased competition in the marketplace means that the market demands a higher qualit
material. A MKF must be able to produce high quality materials and be able to respond t
increasingly strict materials specifications. Again, some source separation prior to input into 
facility can ensure higher material quality. When making a decision on MRF design, conduc
a survey of potential buyers of materials may be prudent. For some materials, such as aluminu
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 
materials markets may mean that material which is acceptable today, may .not be able to be sol
tomorrow. Source separation programs facilitate easier location of willing high value marke

Markets are available to a fuil range of recycling programs from very sm~.ll volumes
very large operations. Making an effort to locate the best available market will be weLl worth
the effort. In identifying markets, communities should lodk 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 lancLf’tU, and provide materials for recovery. There is no single 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 intends to e
for the:~deyelopment of a material_s recovery facility (MRF) within the geographical:confines of a ’Ser
Area.

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

1. Preference for public or private ownership and control;

Method of financing;

Risk allocation between the private and public;

Desire for proven technologies and vendors; and

capital mad operating costs.     ’

I. Ownership of a MRF

Theoretically a jurisdiction faces a specmun of procurement and ownership options, from
exclusive private development, operation and ownership to exclusive public enterprise. However the
realized option will probably be a mix - a public/private partnership. For example, a jurisdiction may
choose to own a MR.F 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 private~’
activity bonds with can be issued each year).

A final decision regarding a jurisdiction’s preferred method of ownership of a MR.F will involve
consideration of:
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Degree of control which a jurisdiction wishes to maintain over a MRF, particularly
determining what materials arc recovered, and how they are remarketed4

2. Risk allocation bet~ve~n the private sector and a jurisdiction;

o 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
disposal for such risk avoidance. Similarly, the greater the level of control which a juris~ction wishes
to impose on a MRF, the greater the likelihood that it will be a publicly-owned facility..F.urthermore,
the financing costs associated with private ownership may be greater than public ownership,

Advantages of Public Ownership

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

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 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 intei’est rate than taxable borrowings by a private vendor for
a private MRF.

Lastly, an important tax advantage should be highlighted: tax-exempt b~nds 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), helshe may be more inclined to
undertake all required maintenance, renewals and replacements on a timely basis.

Continued ownership by a iurisdicdon of a MRF dpon termination of the service
ag~ement. Depending upon the quality of the equipment originally installed, ff the MRF
is properly operated and maintained .on behalf of a jurisdiction, and ff all re.quired.
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 Ag~ement 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 negbdate 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 capital cost of the
MRF, plus a bid residual value.

Many jm’isdictions feel that without public ownership (or the sor~s 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 agm’ement. The jurisdiction has no leverage at the end of the service
agreement term. Contrarily, ff the jurisdiction owns the facility and has an Operating
conwact with a privat¢ 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 materials in the
event the price of materials should significantlyincrease. Such increase in the price of
materials would result in a lower cost of waste disposal to the jurisdiction.. It should be
noted that there is also the potential risk of a future decease 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 fundamcn~l credit for a private activity bond.issue tO finance the privam
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 conu’ol over’the.actual operation of a MRF. This is perhaps more important in
the case of a MRF than a landfill or waste-to-ene~rgy facility, because .the jurisdiction.is
developing ~ 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.
Cons~uently the interests of a public jurisdiction and private vendor differ, as do thdr
economics. For example, a municipality might find it profitable to separate and sell
certain componemmaterials at a loss, which makes economic sense on an avoided cost
basis (both alternative disposal’ costs and avoided penalties).’.
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Greater flexibility in choosing a procurement approach when selecting a vendor
construct and operate a MRF, as it allows the jurisdiction to choose from amon
architectural and engineering, turnkey contractor and full-service vendor approaches.

A less complicated financing, since debt issued to finance .public facilities, paid as a
general or enterprise fund o, bligation, for example, are less complex to s~-ucture and issue
than private activity (industrial development) bonds, where vendor or project credit may
be weaker and require credit support.

Advantages of Private Ownership

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

Vendor performance guargn., ties~ whereby the vendor assumes the risk Of technolog
failure and covenants to pay damages for failure to meet performance guaranties.

The private vendor will offer long,term .pe.rformance guarantees for the operation of t
M._.~.~. Such long-term guarantees should include waste processing capability (inclu .d~n
throughput and materia!~ separation guarantees, by components and/or in aggregate, a
well as the converse residue guarantees), plant availability, (especially ff the municip
is not the vendor’s only customer at the MRF) and environmental guarantees. (T
advantage could also be made available under pubfic ownership by entering into
long-term operating contact 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 techrtieal speciali.~ts
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).

o Ability of the private owner to make use of the priore.xperience which the vendor 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 agreemen0.

.Guaranteed operating and maintenance fee subiect only to increase in some agreed upon
inde_._.~x. Therefore, ff 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
MRF. 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
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of 1986 there are ~ess tax advantages accruing from private ownership, so there are less
tax reasons to own facilities and contributeequity.

However, equity may still be needed to fund issuance costs for private activity bonds
since the internal revenue code limits the amount of issuance costs payable from privat
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..virtu
of a long-term Operating agreement with a private vendor.

The possibility for optimizing the efficiency and waste reduction capabilities of a MR
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.

If the MRF is financed with private acti~ties (industrial development) bond~ wit
repayment of the bonds guaranteed by the private vendor, the creditworthiness of a
iurisdicdon will be maintained by not relying on them to serve as the "deep pocket" (i.
someone with large capital resources) for .the financing. The ability to do this will b
dependent upon the creditworthiness of the selected vendor.

There a~ a number of other important items which must be considered by a jurisdiction as part
of the quesdon of ownership. It is important for a jurisdiction to address such additional issues an
begin to formulate their preferences with regard to ownership. Because of the relatively small differenc
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.

Based on a jurisdiction’s previous experience with waste or other utility projects, there is 
likelihood that a jurisdiction may, determine that a MRF be publicly owned. There may not be a
overwhelming economic incentive for the MP, F to be privately owned. There is no one .~imple answe
to this question as a jurisdiction must continually evaluate the different areas of risk, both technical a
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 ai the same time maintain
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 fora 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.
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¯ 3) A jurisdiction could also negotiate a long-term contract with the same "vendor to operate
a MRF .for a fixed annual amount, subject to increase with changes in some index. The
operating conn’act could also include certain performance incentives and perhaps materials
revenue sharing, provisions.

However, even this option is not risk-free and’ is not likely to be the least expensive. A
jurisdiction mustevaluate 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, them are several alternative methods of financing a MRF. Presented
below is a discussion on such alternatives.

Certificates of Participafi.on

It is conceivable that a jurisdiction could issue obligations 0ike 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. generally easier to market than revenue bonds.

However, in spite of such ’advantages, the use of COPs to pay for projects of tliis type is
generally not recommended. Many communities are faced with general fund budget resn’aints. Since
MRFs are capital intensive, communities could fred 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 tier.eloped to be a revenue producing project (or system component) capable
of repaying reve.nue bonds.

Municipal Revenue Bonds

A jurisdiction may be able to issue revenue bonds to pay for the.capital costs of a MRE..
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 guarantee the
repayment of the revenue bonds.

A jurisdiction with an integrated 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 Appen,dix C, "Introduction
to Municipal Bond Financing of MRFs" by Constance Hornig, 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 ff a jurisdiction opts for private ownership. The issuance of IDBs may 
similar to municipal revenue bonds regarding an unprovisional commitment on the part of t
participating municipality(s) to pa)~ off the bonds i,e. entering into a service agreement with the priv
vendor which provides for ~service payments sufficient to pay contracted operating and maintenanc
expenses plus debt service.. Such a requirement will depend to a large degree upon the Creditworthines
of the vendor.                      ,

IDBs of similar quality to the aforementioned municipal revenue bonds can be expected to bea
the same rate of interest as municipal revenue bonds. The major advantage of IDBs is the possibl
infusion of equity by a private vendor. The jurisdiction will eventually have to review with their le
counsel and f’mancial advisor the amount and the availability of volume cap allocation for industria
bonds in the State. Each project will vary in its ability to meet requirements and availability of IDB
However, IDBs could provide additional incentive for private ownership.     :~

3. Control of a MRF

A jurisdiction’s control over MP,.F operations will vary, depending upon its dependance upon
MRF s~paration 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 determinin
what items are picked (which may be market dependan0 as well as where recovered materials are sold.
(A Jurisdiction may prefer local markets.) Whether a jurisdiction enters into a service agreement wit
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 ma
be related to revenue sharing. A jurisdiction may be willing to ~ccept 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 greatest level of control of the MR.F by assuring that it is publicl
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 vendo
for the operation of a MRF. This will allow the jurisdiction to obtain the tecimieal expertise possesse
by the vendor; will provide incentives to the vendor during design and construction of the MRF; and wil
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 arid operation. During construction, a jurisdictio
would have the option of having their representative monitor the design, installation, and constructio
The level of monitoring can vary from a simple periodic review of construction and authorization 
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 pla
and specifications set forth in the construction contract.

Following completion of construction, the jurisdiction will want to be represented during th
Acceptance and Performance Testing Period. An acceptance test protocol will be developed which will
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determine howthe tests will be conducmd, wimessed, and analyze, d. The tests will generally be f
14 to 30 days in duration and will be designed to determine that, as consu’ucted, the MRF is capabl
meeting, at the minimum, the following performance guarantees:

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

2. Flow rotes;

3. Plant availabihty (i.e. hours per day and/or days per year of operation). "

Once a MRF has passed atl performance rests and been placed in commercial operation, t
jurisdiction may wish to maintain further control by implementing either of the following measur
periodic visits and reviews of the operation of the MRF by the jurisdiction; or (2) preparation b
independent engineer of a periodic survey and report on the operation and maintenance o.f the~ MRF

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

The jurisdiction should be able to maintain proper control over the consumction and operat
of the MRF, whether it is publicly or privately owned, by including provisions in the various cont
which allow the jurisdiction to maintain an active role. Obviously, the greatest level of control w
able to be maintained under public ownership, but this also assumes and requires that the public ow
has the required skill and expertise to.maintain control.

If the MRF is privately owned, there is the possibility that upon termination of a waste dispo
service agreement, the private owner could decide to refuse to take solid waste from the service area a
ōpt to take solid waste at a higher tipping fee. from other areas. However, this possibility is ~lik¢l
be of relatively low risk to a jurisdiction because of the economics associated with long distance hau
solid waste from outside the Service Area. Furthermore, at the termination of such a service agreem
most major generators of solid waste will have been required to fred alternative means of proper wa
disposal.
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4. Risk Allocation

The development of a MRF carries certain ix~herent risks related to teclmical, environmetital, and
economic aspects. Generally speaking, the mor~ 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
imms 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
r~sponsible 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 MRF fails to meet its performance guarantees with regard to the following:

Recovery rate (aggregate and/or component): the aggregate percentage 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.).

Materials throughput: the MRF processing capacity - how many tons per
hour/day/week, etc. it can handle.

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

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

o Energy consumption: electric, gas and water use guarantees. (This is especially
important ff the jurisdiction pays utilities as a pass through cost in their service
or operating fee.)

Financial Risk

go 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 I~id.) 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.
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Bo Operating expense overrun.

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

Co 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.

Reduction in the price of materials.

Together with uncertainties m waste stream compo.~ition 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 public/private parmers .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 MR.F. There are no apparent significant
economic advantages between public orprivately 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 MR.F, Industrial Development Bonds may be a viable option.

Control

A jurisdiction will be able to maintain the greatest level of control over the conslruction 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 monitoring during the construction and
operation phases.

Ris__.k.k

The major areas of technical and economic risk have been identified earlier herein. It ~s 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 ~hat specific
items of risk will be allocated to that party who is in the best position to conu’ol the risk. Ther~ ar~
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 importan_t, and then think about how it wanus 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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RISK ALiOCATION

Exhibit rIl- 1
Page 1 of 2

ITEM OF RISK

TECHNICAL

(I) Faulty technology -- impossibility of performance at any price

(2) Performance shortfall -- project performs acceptably but b~low guaranteed levels

(3) Unsuitability of site for the project

(4) Project inability to comply with existing environmental laws

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

ECONOMIC

(li Uncreditworthiness or bankruptcy of Vendor -- inability to build or operate the project at contract
pric~, or to pay damages for failure of performance

(2) Uncr~ditworthiness or bankruptcy of Municipalities - inability to pay disposal charge Or increases
due to uncontrollable circumstances

(3) Hyperinflation/Deflation

(~) Unavailability of insurance

(5) Cost of landfill for residue disposal and backmp

(6) Deflation of market price of materials
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Exhibit III-1
Page 2 of 2

ITEM OF RISK

CONSTRUCTION

(1) Actual consl~’uction cost exceeds construction contract price

(2) Delay " Failure of project to meet scheduled acceptance date

(3) Force Majeure Event/Change in Law

General project mismanagement by Vendor

Uncontrollable Circumstances-. strikes or other labor matters n0n-site or project related

(6) ’ Strikes or other labor matters sit~ or project related

(7) aw, a y .- refusal or practical inability by any party to perform its contract:

(8) Failure to meet Performance Guaran~es

OPERATING

(1) Actual operation cost exceeds operation contract price

(2) Durability -- ordinary com’se of bus~ness repairs and replacements exc¢~l allowance for them in
operation contract price

(3) Un~availability of back-up landfill for ~residue

(4) Unavailability of’waste tonnage committed due to mis-~stimat~s or failure of flow control

(5) ¯ Uncontrollable circumstances -- strikes or other labor matters non-site or project related

(6)’ Strikes or other labor matters sit~ or project related

(7) "’Walkaway" - refusal or practical inability by any party to perform’ its contract

(8) Force lVlajeu~ Evem/Change in Law

(9) Utility Purchase Price higher than anticipated

(10) Change in waste composition

Fac’.dity non-performance                                        ~



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 19911, Although
MRFs were originally confined to the Northeastern United States, California now has mor~ 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 bnilding and operation of MRFs. The curr~nt 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 own.ership, 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 wer~ publicly owned and 79%wexe privately owned. Evidence
gath.ex~ed 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 mor~ than
haft will be privately owned.2

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 m~tefial is declared waste. Tradi. "tionally flow
conu’ol began and ended at the curb when wash was discarded. However, recent
legislation encouraging recycling has ¢ruated an economic i~ter~st in determining
ownership fights 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";

IBioCycle, July, 1991: "Sorting the Mix at Materials Recovery FaciLities, pages 30 - 37.

Ibid., page 32
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designing facilities that a_~ flexible enough to responcl to constant changes. A MRF
should be able to: keep careful record of the qu.antity and source of materials diverted,
recover additional materials as the n.umber of materials given redemptive value to
encourage-recycling incr~ases’~ respond to.changing legislation, accommodat~ changing
amounts:of throughput, plan for fluctuating price cycles and the.impact of ADFs, etc.;

standardizing waste def’mitions (i,e. mixed waste .paper). Without standards,
definitions can change’ annually, not 0nly from jurisdiction to jurisdiction, but
inlzaj urisdictionally;

A full treatment of these issues is beyond the s.cope of this paper. However to provide
a thorough introduction to the regulatory is~sues facing MRFs, this Section discusses flow control,
siting and permitting of facilities, and diversion credits as relates to the California Waste
Management Act.3

Flow Control

The viability and success of a.matefials recovery facility depends on a predictable stream
of material. Asthe 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 arerelying
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 00-20 years),
franchise a.greements and determining where "flow control" begins to enstu~ that minimum
;tonnage guarantees are met~ Put-or-pay c6ntracts, 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 mate a t~mendous financial
burden. If facilities are built too l~ge for available throughput, owners/operators could have a
.... white elephant" with which to contend.

Because of its obvious and intended anticompetitive effects, legislated wasteflow control
has led to corm chall.~nges On antitrust grounds wherever it has been introduced. However, these
ordinances have been upheld in court. The case of Cen~al Iowa Refuse Systems, Inc. v. Des
Moines Metropolitan Area Solid W~ste Agency, 715 F. 2d 419 (Sth Cir. 1983) concerned an
ordinance requiring E1 solid waste generated in participating jurisdictions to be sent to the

Other, pending legislation is discussed in Appendix D.
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d~fendant agency’s landfill. The ordinance was uph~ld as a, "...n~essary or r~asonabl~
consequence..," of, engaging in the authorized activity of consu’ucling 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 liabiliD’ 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 hasprogressed) to allow the plaintiff more
than mere injunctive relief,s

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:6

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

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

3) A requirement that waste generators in the unincorporated areas of the County must
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 cities which have
adopted and are diligently enforcing approved recycling provisions similar to this
ordinance.

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

Solid Waste Handbook, I986, William D. Robinson Editor, Page 152 and 153

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 rec~’clable or reusable components of the waste stream, with
residual waste being transferred to a landfill or transformation facility, are def’med as
transfer/processing stations, pui:suant to Public Resources Code (PRC)Section 40200 and requires
Solid Waste Facilities Permit (SWI:’P) concurred in by the State, p.ursuant 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 generated per day also require a SWFP.
The ".IS’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.

The solid waste facilities permitting process is initiated by submittal of a solid waste
facilities permit application. A complete application package includes:

I: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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¯
~ansfer stations. A small v~lume t~ansfer 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 whic
describes the proposed project (PRC Section 21065) and all potential
environmental impacts. If the review identifies mitigation measures, a Mitigation
Monitoring’Implementation Schedule (PRC Section 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’
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. (Attaehrnent IV ,6)

a. Compliance with PRC 50000 is achieved ff 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 b
identified in or consistent with the County:s General Plan. The following
requirement~ must be.met.

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

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

The complete apphcation package should be submiued to the appropriate city or county
Local Enfomement Agency 0.,EA). Contact the Pubhc Sector Assistance Section of the CIWM.B
for a List of the LEA’s at (916) 255-2385. ’

h
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When the LEA accepts the apphcation as complete, he/~he must prepare and submit a
.proposed Sohd 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 material~ 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 quantifies
of wastes received that are disposed in a landfill)..

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

Input Data:
¯ weight (or volume) of wastes received, by vehicle
¯ 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 jurisdictions represented, number of clients/route)

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

Output Data
¯ weight/volumeof separated waste types
¯ date separated
¯ quantity not recoVerable that is ultimately disposed
¯ landfill(s) used for such disposal

In order to receive waste diversion creditthe jurisdictions and MRF operators should work
with the C1WMB staff to establish, acceptable tracking methodologies. Contact the staff of the
Waste Generation Analysis and Environmental Review Branch at (916) 255-2341.
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ATTACHMENT IV.1

Yearly Start-Up of Materials Recovery Facilities

54*
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¯ l>roje~ted to ~tart operating in 1991.From January to April 1991.27 MRFs had come on line.



Attachment IV • 2: Materials Recovery .Facilities in Calif9l"llia

LOCATION
SPONSOR

STATUS
OWNER OPERATOR

THROUGHPUT
(TPD)

Anaheim
Taonnina"Industries

Operational
Same Same

3"00 (a) 1

Anaheim
Taonnina Industries

Construction
Same Same

600 (d) 1

Chino
Western Waste Ind.

Operational
Same Same

·30 (a);
100 (d)

Concord
Concord Disposal

Operational
Same Same

N/A

Fremont
Oakland Scavenger/WlVII

Operational
Same Same

50 (d)

Fresno
City of Fresno .

Operational
WMI WMI

55 (a);
200 (d) 1

Lemon Grove
San Diego Recycling

Operational
,Same Same

120 (a);
300 (d) 1

Monterey.
Monterey City Disposal

'Operational
Same Same

20 (a)

Napa
Napa G~age .Service

Operational
Same Same

20 (a)

Pacheco
Pleasant Hill Bayshore DisposallBFI

Operational
Same Same

12 (a)

Redondo Beach
Western Waste Ind.

Operational
Same Same

50 (a);
15 (d)

.

Richmond
Richmond Disposal

Operati.onal
Same· Same

30 (a);
50 (d)

San Francisco
City of San Francisco

Operati(:mal
Norcal Noracl

185 (a)l;
200 (d)l

San Jose
BPI

Operational
Same Same

125 (a);
1600 (d) 1,2

1



LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR(TPD)

San Jose
Norcal - South. Bay

Operational
Same Same

20 (a)
20 (d)

San lViartin
South Valley Refuse Disposal

Operational
Same

20 (a)          :

San Rafael
Matin Resource Recovery

Opvmtional
Same Same

Santa Cruz County
Santa Cruz County

Design
n/a

500 (d)1,3

Santo Helena
Upper Valley Disposal

Operational
Same

2 (a)

Simi Valley
G.L Ind-sn’ies

Operational
Same Saine

45 (a)

Southgate
Bestway Recycling

Design
Same Same

160 (d)

Stant0n
CR&R

Operational
Same Same

150 (a);
150 (d)

Venicia
Pacific Rim Recycling

:Operational
Same

2 (a)

Venmra
City of Ventura

Operational
Gold Coast Gold Coast

125 (a);
400 (d)1

Walnut Creek
Pacific Rim Recycling Same Same

8 (a)

*Source: Bioeycle, 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

2



ATTACHMENT ZV-3

SOLID WASTE FACILITIES PERMIT APPLICATION
FOR TNI:OI~MENT AG|NCY US[ ONLY

FACILITY PERMIT
l---~ 4. MOOIFICATtON OF PERMIT I--’15- F.XEMPTION FROM PERMIT J"--16. FACILITY CLOSttI~

~ 7. AMENOMENTOF

This form has.been developed for multiple uses. It is the transmigal sheet for documents required to be submitted to the enforcement agency. SeeNOTE:
instructions on back forcompleting this application.

L

GENERAL TI1~ O~ f64~ITY

DESCRIPTION i~ LANDFILL ~’] TRANSFER.STATION [] RESOURCE’REC0VERY FACILITY
OF [] S.MP I-1 COMPO~NG [] LAND SPREAOING

FACILITY rl~ ~ w~.s ~o 8~ ~,zo c

["] AG~m~ [’--I CONSmUCnON~OmmmON~) UQUIOS IINCLUDES SEPTAGEI

ASBESTOS OEAO ANIMALS ~’]~ MIXED MUNICIPAl,

ASH INOUSTRIAL SEWAGE D SLUDGE

AUTO s.Rmo, i-] ,m~ous
D WOOD MILL

I UHCTIV~ | |f1.11;I51
IL I I

I I
O COMMENCEO I I]WILL COMMENC~

INFOPJVL4110N I!
,I,

PEAK ONLY LOAOING (TPO| FACILITY ~ IA) EXPECTED CLOSURE YEARAVERAGE ANNUAL LOADING ~PY)    ¯

Ill. I
I

OPERATOR
INFORM~TION f~J~r OP’rJ~lOn IN~|

I
F~ ~ d~L ~ I

I
,AOOA2~ W~EI~ UGAL 11011~ MM 6~ $Lq~’~O

I hereby acknowledge that I have read this applicatio~ and the Repot1 of Station or Oisposal Site Information, and ceni~ that the information given ~s true and
accurate to the best of my knowledge and belief. In operating the solid waste facili~, I agree to comply ~th the conditions of the permit and v~th federal, state and
local enactments.

111~0 n~

’~TLL

IV. UST OF ~TTACHMENTS iCHECK THOSE APPUCABL[)
[-1 [~PORT OF FACJUT~ INFOP,~ON I~OUBEOI i-’1 [NVmONMF.NT~ P, Lr~[W R~PORTS
r] PERIOOIC 91’[ R£~IEW I’-] W,~"R OL~ R[GU~RfM[I~ [~ OTHER R[GUI),TORY AG(IICT P(P, MJTS

[]



INSTRUCTIONS .FOR COMPLETING THE APPLICATION
This application form is for a Solid Waste Facilities Permit to receive, store, process, or dispose of solid wastes regulatedby the California Waste Managemem
Board (Board1. This form and the filing fee should be sent to the appropriate city or county Local Enforcement Agency (LEA). The exact amount of the filing fee is
determined by the LEA.

Complete this form and return it with a photocopy and two copies of the appropriate attachments determined to be necessary by your LEA. All malerzal shoqi(f be
submitted on 8~" x 11" paper. Maps and other oversize documents should be folded to that size.
Theeffective date of the applica’tion is the date when all required information and the correct fee are received by the LEA,. The LEA will notify you of fh~s effective
date.

If 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’.
L GENEP~,L OESCRIPTION OF FACILITY

TYPE OF WASTES TO BE RECEIVED:

agricultural -- wastes resulting from the production and processing of farm or agricul!ural products, including animal manures, pnmings, and crnp resldpvs
asbestos -- a naturally occumng family of carcinogemc fibrous mineral substance. The State 0epartmen! of Health Services has classified friable wasze:s wi.ch
contain more than one percent asbestos by weight as hazardous wastes. Friable means that the material can be crumbled with pressure and. theretore, is hkely to
emit fibers+
ash -- the residue from the incineration of solid wastes, including municipal waste, infeclious waste, woodwaste, sludge, and agricoll,ral wa, stes,
auto shredder -- the "fluff" consistmg of upholstry, paint, plastics, and other non-metallic substances which remains after the shredding of automol~iles.
discarded household major appliances, and sheetmetaL The State Department of Health Services has classified untreated shredder wastes as hazardous.
construction/demolition wastes -- waste building materials, pac.kaging and rubble resulting from construction, remodeling, repair, and demolilion
operations, and consisting mainly of inert materials.
dead animals -- animal carcasses requiring disposal thal 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 operations, e.g., cement kiln dust. ore process residues, g,I or
dcreenings removed from a waste water treatment facility, etc.
infectious wastes ~ wastes which have disease transmission potential are classified as hazardous wastes by the State Oepartment of Health Services.

Infectious wastes include: pathological and surgical wastes, medical clinic wastes, wastes from biological laboratories, syringes, needles, blades, mhing, hogs.
bottles, drugs, patient care items such as linen or personal or food se~ice items from contaminated areas, chemicals, personal hygiene wastes, a,d on,,al
carcasses used for medical purposes or,with known infectious diseases.
liquids -- wastes which are not spadeable, usually containing less than 50 percent solids. These wastes include cannery and food processing wastes, landfill
lear, hate and gas condensate, boiler blowdown water, grease trap pumpings, oil and geothermal field wastes, septic ta.nk pumpings, rendering planl byproducts,
some sewage sludge, etc. may be hazardous.                                                            ~
mixed municipal ~ residential and commercial refuse, ga~oage and/or rubbish. Residential waste is commonly thought el as household garbage; �ommeicial
waste contains less putrecible waste and more paper and ~ardboard.
sewage sludge -- human |not industrial) residue, excluding grit or screenings, removed from a waste water treatment facility or septic tank. whether in a dry or
semidry form.
tires ~ discarded tire ~:asings.
wood mill ~ shavings, sawdust, sanderdust, chips, bark. slabs, deck scrapings, edgings, wood and other flammable waste malerial inci~l’ental to the pro.cessi.g
of wood products.

II, FACILITY INFORMATION

PROPOSED CHANGE IN DESIGN’OR OPERATION. OR NO CHANGE; EFFECTIVE DATE:

For existing permitted facilities, when the operator proposes changes in design, operation, operator, or owner, details of the changes must be sent to the LEA. If
significant. 1he 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 LOADING (TPY):
The average amount of wastes the facility will receive on a yearly basis over the nexl five years, expressed in tons, Must be consistent with the RFI and a~y
California Environmental Quality Act (CEQA) requirements, Volume figures should be converted to tons and Ihe conversion faclor should be documented in the
ac.companyin Report of Facility Information.9 
PEAK OAILY LOADING (TPD): -
The maximum amount of waste the facility is designed to receive, store, pr~zcess, or dispose, of per day, expressed in tons.

¯ FACIUTY SIZE:
The area of lhefacility in acres 1o be used for receivin storing, processing, or disposing of wastes, including all monitoring locations and any butter zone. This will9. 
be referred to as the "permitted acreage" and is considered the facility boundaries.

III. OPERATOR INFORMATION                                                                         ..

For’land disposal operations, if operator i~ different from land owner, attach lease or franchise agreement documenting operator’s interest in the real properly.



ATTACHMENT IV-4

Report of Station Information

Section 17441. RepOrt of StationInformation.

~n order’ to obtain a solid waste facilities permit, ea¢h operator
of a transfer/processing station, as defined "in Govermment C=de,
Section 6672~, must file with the enforcement agency a
Station Information or, if the station is a Small V~lume Transfer
Station, a Plan of Operation. The information contained in the
Report ~r Plan shall be used by the enforcement agency to
determine whether a permit should be issued. In order
maintain the permit, the ~perator.=ust file amendments to
Report or Pla~ whenever necessary t~ keep the information
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 ¢ontain the
f~llowing:

Plans and specifications for the station, in9lud!nq a site
location map, a site plan, and identification of adjacent
land uses and distances to nearby residences or structures.

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 1cad capacity the {acility
will receive on a yearly basis over.the nex~ five
years,, expressed in tons.

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

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 andbounds description.

Submit a detailed site plan showing surrounding l&nd
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, sewagedisposal systems, leach lines, and
power or telephone lines.



(b) ¯ An engineerin~ report, describlng processes to be used,
:including proposed pollution control devices .and estimated
quantities and types of solid wastes to be processed.
Information of a proprietary nature :eed nqt be disclosed.

Describe processes used at the facility. Processes
used may include activities such as loading, unloading,
.compacting, shredding, salvaging, volume reduction,
recycling etc.

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

Desc:ibe any special waste received. Examples of~..
special was~es: liquids, dead animals, ash,       ,
agricultural wastes, etc. (Please note ~hat only
transfer stations specifically designed for a
particular Special waste’shohld 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 operations conducted at the
s~ation.

i. State hours of station operation¯

2. State plans for waste handling.                 .,

List and describe equipment used for handling and
disposal of wastes.

State plans for standby equipment availability.

Describe sanitary facilities for employees, including
source of water supply and washing facilities~

Ifsalvaging, 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 salvagedgoods. Also
include, contingencyplans 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.



If specia1~wastes a~e received at the station:

State the types and re!ative amounts of~.each type
received;

Lis~ procedures for handling and prmcessing,
include ~he expected days of receipt, typical peak
ioadings, and the extent of fluctuation during the
year ;~ ~

c. List and describe equipment used for handling and
processing;

Include the maximum storage time for each~’ type ofd,
special wastes prior to disposal;             ,, ~

e. Describe t~e procedures for confirming the id~,ntity
of hazardous wastes specified in the manifests;

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

Describe the ha£ardous waste screenlnq 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 hazard~ous waste
handlin~ procedures; reporting incidents of unlawful
disposal to specific agencies (the names and ns:m~er
should be stated); and installation of signs at the
facility entry way indicating that no hazardous waste
are accepted (a list of commonly unacceptaDle wastes
may be. identified)¯         ..

i0. Include a statement that adjacent zoningand
surrounding land use is compatible with the facility or
.proposed facility. ~Describe adjacent and surrounding
land uses.

11. Include a statement that the facility is consistent
with theCounty Solid Waste Management Plan andc!ty or
county general plan.

A schematic drawing of buildlngs and other structures
showing layout and general dimensions for unloading,
storage, compaction, processing, pa@king, and loading areas.

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



Specify the storage area for salvaged goods, ~olume
reduction materials, extra equipment and parts, and
wastes awaiting transfer into vehicles.,.

Idehtify the parking areas for empty and loaded
transfer vehicles, personnel vehicles, and vehicles
used in salvaging or recycling operations.

Describe access pruvisions in detail. Discuss on-site
traffic f!ow, provisions for turn across traffic,
s~acking lanes, traffic routing and road surfacing,
methods cf preventing unauthorized access, locking..
gates, etc.

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 waste will be stored in the station.

Other items to be presented in this statement are
me~hods of noise control, fire suppression, a~d dust
cmntrol

The description of transfers.equipment
capacity, and number of units.

An estimate of the design capacity and current of
antlclpated, daily, capacity of the station in tons.

State the maximum peak load capacity, .the maximum da$1y
throughput that could be sustained in an ongoing basis~
and the average daily throughput expected.

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.

(h) A description of provision to handle unusual peak loadings.

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

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



Anticipated volume of quench or process water required and
planned method of treatment and ~disposal of amy waatewa~er.

Include wast.water derived from dust control methods,
rainwater r~n off, and rinsing~of vehicles. Describe
the characteristicsof tl~e wast.water, and.method of
disposal.

Identify pumps or sumps t.hat will be used in the
processin~ ofwast,waters.

Describe the maintenance procedures necessary for the
prc~er operation of the wast.water collection system.

Resume of the management organization which will operate the
station.

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 names, addresses~ and telephone numbers of
¯ persons to be notified in case of emerqency..~

Show the assignment of tasks, supervision
responsibilities, and the number of personnel required.

A compilation of the conditions, criteria, and requirements
establishedby the various approval agencies having
jurisdiction over the station.

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

01and-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

Each operator of a small volume ~rusfer station s~all prepare
and submit to the Enforcement Agency a Plan of Operation for the
station summarizing progedures for handling complaints,
maintenance, health and safety, site controls, and ’frequency of
removal of wastes from’the.station.

1. Station Operation

a) State name ofStation

b) State location or address of Station

c) Provide a delineation of ~he proper~y 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 i000 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.

State hours of operation.

e) Describe the type and nature, of wastes accepted. Also
list~ypes of wastes not accepted.

f) 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. Pr6vide
these figures in tons per day or cubic yards, per day
(tons/day:preferred).                           ’.

g) State name a~d location of final disposal site(s).

h) Provide a schematic drawing of site showing all
buildings or other structures, site access and on-site
traffic patterns, layout for parking, unloading at@a,
bins or waste holding area, .compaction area (if any),
salvagearea, and transfer vehicle loading area.
Indicate the site surfacing material used a~d any
restricti0hs on access.

i) Describe traffic volumes and types of vehicles using
the site.

J) 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 agreem@nt and give the contractor’s name,
address and telephone number.



~rQcedures for Handling complai:ts                  ""

a) ~Describe methods and procedures for .handling or of the
responding to complaints regarding the operation
transfer:station.

Maintenance

Descmi~e practi~es and procedures for maintaining si~e
security, litter control, for maintaining thesite
equipment in good working order, and for maintaining ~;
the fencing,~structures, and sanitary ~acilities,,,if

~any.                                                                     ~

Health and~Safety

Describe ali measures employed at the site to providea~ for the health and. safety of site users and the-
attendant, if any. Items to be considered include, but
are no~ limited to, wheel stops or railings or any
means of keeping site users from failing into the pit
or bins, access, parking and sanitary facilities.

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

Site C~ntrols                                           .~

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

Describe the hazardous waste screening program. The
screening program should consist of the following
activities: inspection of random incoming loads~
regular visual inspection of the wastes deposited at
thk facillty; training of facility personnel in
hazardous waste recognition and proper hazardous waste
handling prouedures;~ reporting incidents of unlawful
disposal to specific agencies (the names and number
should be stated); and installation of sign~ 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.



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 7requency

State the minimum frequency 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 iongesz
"period of time between one removal and the next. .More
frequent removal than stated in the Plan of Operation
may occur, however, the wastes m~st be removed ~t
least weekly or as required in the permit.

b) State the minimum frequency by which each type of
salvaged material, if any, will.be removed.
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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
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Collection," Resource Recycling (September 1991) p. 32.
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1991) p.71

O’Toole, Kevin ’~How to Build a Materials Recovery Facility That Works," ReSource
Recycling (May 1991) p. 40.                                      :
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Individnal Jurisdictions. Individual ju~.sdic:ions may choose to sponsor, build,

and’or operale an~ or mort facflkies that s~Ve only that jurisdiction.

lead Agency.., Two or mor~ memb~.agencie~ may sham in the ¢bvelopment and
¯ operation Of a facility or fac.Riti~s, with one jurisdic~n playing th~ pr~. ci~.:al ml~ as

~ohtt Powers AUthority. A joint powers sut.hori~7 could oversee the d~’elopment

and oper~on of

Special Dtctri~ Two or more member agem~ pbmutially could s~_-...k creation of

a ~ dish’c.r wir£ responsibility for facility development and ~on..

Fm~:h of the above insritu~on~ am’ang;menr~ l~ovide~ m ~~ md~ which ~=~ h a ~g~

of opdom for pub~ ~ ~fi~ s~ ml~ ~ p~g, b~g ~ o~g ~ifi~.

~ g~ ~at ~ge of op~ ~dud~:

Most or all major responsibiliU’.’es allocated, to t~e private secrnr ver, do~ (for-profit or

nonprofit).
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• Most or all major respcnsibiliti:s are allocated to a pUblic entity.

1 ! I·

• Sharing of r~nsibilities within the: tt-cu"llework of a public.priv3le par-ne"ship.

The rem3inder of this section focuses on the public institutional options idcntiiled above.

L~c:al and Subregional Approaches

There are advantages and disadvantages to either single-jurisdictional or multijurisdictional

facility developme.~ and operation. The principal advan~e for individual member·agencies in.

developing their own facilities rests with cc:ntralized ~ntro1: oneeiecutive body and the staff

of one agency direct all aspects of facility development and opemion. The principal'

disadvantage i3~ this approach results in the proliie..~ of small, often inefficient facilities.

The advantages ofjointpI3nning and development of facilities include economies"of scale) lower

COst facility ~cing, shared planning r~sponsibillties, shared technical expertise, inc:'e:1Sed

diversion potential, and risk sharing. The purpose of this section uta describe the subregional

institutional options available to member agencies that wish to participate jointly':in facility

development and operation. Thus the remainder of the discussion centers on the l3st three

options outlined above.

U0!10mies of Scale. On the basis of cost alone, th...ore t=1ds to. be an optimum range for facility '.

size. Ex.'tibit.1 illustrates the relationShip of facility size to cost, and how ~ in very general

te:ms, this relationship applies in Riverside County. In this ~ntext, cost includes two key

components: the cost of hauling, and the combined per ton cost of building and operating' a

~ty• At the leI1 end of the graph, extremely large facilities (such as one facility serving the

entire county) tend to be relatively more expensive because the transportation cost of longer

hauls outweighs the~ per-ton cost oia larger facility. In the "middle portion of the

2 Draft
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graph,, th~,’~ is an optimal facility si=rang= ~a~ com~in~ shorter, low=" cos~ hauling wi± th=

economies of scale that zCcornr.any the constru~on aad o.~zva~on of r..!~tivel, y la~e face.des.

The re!arionsidp of f-,~fliry cos~ a~d haul disran~ then reverses itse~ on the ~ r~ghr end of the

g:’aph. Wk,h a -~ger number of faceless, ha,,.Ring e.. .x .x .x .x .x .x .x .x .x’~u s e s become very low, b~ t~h~s cos~

demea.~ is moz~ than outv,’~ghed by the high~ l~r,t~n costs of~uflding and opera~g re!axiv~ly

small fa~-.Eries.

Lower Co.¢t ~i~ne~g. Major pubEc works fac.Ri~ies oRen ax~ financed through th~ ~

of bonds. Facility bonds tha~ ~ struc’~red on a multi~urisdietional basis minimiT~ ~he costs of

any single ju.d.sdiction, and may be perceived by fn~nc~,al mark~ to be of lower risk. Thus,

syS -  bonds a  o ds, a
low~r cos~ of debt se.,-v~c~.

Shared Planning Reslmns’bilifies, The significant facility planning and 1~roc’.rr~ment

responsibilities can be shared among t~e stuff of sev~’al~member agencies.

Shared Technical Expertise. ~ recovery and compo~ng operations a~e sophisticated

~ties tha~ r~quire skfll~ mchnical oversight, The ix)ol of ~rie~ced personnel is limited,

and the more desirable c~.di .da~. are likely to gravitat~ mW’~’ds larger sub~onal ~r

multijuHsdic .tional sysmms.

~bility to too-re emsl]y divert znater~s will~ 10w economic walue, and to d~velop in~ov~ive

solutions, wi~,h a resulting incr~..~ in total diversion. Larger total revenue~ ~ow for the

recovery of m~.t~rials, such as m.~ed ~.rer, which g~erally have a rel~ively low walue. W~th

laxg~ ~venues it also becomes pom’ble to develop d~version options such as the co-composting

of green wastes with other orgmics such ~s food rod,mixed paper.
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Sharing ofRisk. A sy~..em comprised of multiple shared facUities result;S in shared risk should

'revenues decrease because of depressed markets, or be""'use specific technical aspects of !.he
. )

. ope:ation do not work as anticipateC.

Subregional Institutional OptioDS

Exhibit 2summa.-izes the powers and the key aspects of the formation of l~ agencies, joint

power3 authorities, and special district!. Exhioit 3 summarizes the major advantages' and

disadvantages of each organizatior.a1a.rrangement.

Lead,AgencY. wd agencies are created 'when an individuaIjUris~i~tio.n (or a cO~nty) acc..-p~ .,

the responsibility to plan and develop a f~ty for use by itselfand by surrounding jurisdictions.

The lead agency contracts with the other jurisdictions through coSt~sharing agreeme:1t5 or
" ,

memoranda ofunderstanding. The participating jurisdietions,generally share in the various costs

of facility development and operation in proportion to their use of the fa~Jity. Tne lead agency

generally sites the faci?ty within its own borders and tLlces responsihility for procuring fmancing

for the project~d for managing the facility ~ocurement process. The lead agency ~Y'either

operate the facility itself, orcontrae: with a private provider for th~ services: .With:a lead

agency arrangement, siting decisions remain at the loC3l level, but financing options are

somewhat nanowCT. Guarante:ing a flow of'materials to the facility rcm~s the responsibility
c •

of each participating jurisdiction.
; . ..

,The lead ag~ncy approach can be idw for developing specific projects, provided the lead agency

has the technical and financial resources to lead the system development. Meeting the AB 939

goals will require a compiehe..~sive and c~rdinated long-term effort. The lead agency approach

works best if the lead agency enjoys the trust ang cooperation of the other participating agencies.

Joint Powers Authority. Joint powers authorities (JPAs) are cr~ted by the gove..--ning bodies

of the member agencies. The cities, counties" or districts sign a joint pow~:s agreement which

delegates certain powers to the lPA. lPAs may begive."1 authority to site and develop facilities

5 Dnu\'
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Exhibit 2
Institutional Options for Subre~on~l Fsciliq~ Development

    

M~2~ of Powe.~

Flow t_~,~ USe
Lead Agency
(membe~ agency)

Memorandum of
und~ding
bezw~.~ le.~ and

Wit.bin lead
agency and

loint

between member

Throu~ pledges
by each member
agency

.Through
agreemenz wizh
aff~i agencies

Surcharge on

bond ~sues
a~encJz~ . ¯

|

Legislative Through pledges
enac~men~ anti,or
voter approval

by each member
agency  ~

surcharge on
fz~’lkies
b~ issues.

6 Dr’~
Sep~ber 11, 1991



Exhibit'S
~dvaniages and Disadvantages of S.ubregionaIInsticutional OptioIlS

I'

Legal Entity . Pros Cons

Lead Agency • Impleme."lting individual projec:s • Subordinated role for non-lead agencies
(member • Expedited decision making
agency) • Implementing region3l 5Yswns

JointPowen • Regional outlook • More diffic:ult to make decisioDs and
Authority • Consensus oriented resolve ~nf1ias ,

• Cost sharing

Special. • Regional outlook
District • Comprehensive powers

• Expedited decision~g-. • .Costsharmg

~ ,Strong veto power of member agencies

• Loss of -home rule-
• Requires 'legislative action .

.. ..

I

. ~ .' . . .. . .... . . . .' • e_ .' ••
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for the bene5.t of. the member agencies. T'ne JPA may hold property in its own right, cnte: into
. .

contraC".s, hire emuloves,- . constl""Jet. and mainuin ·facilitics, issUe bonds, and incur debtS,

liabilities, and obligations. A JPA has powe:s sinu1ar to a lead agency in regard to flow control

and la.~d use decisions. 'inc fnanC:~goptions are somewhat greater for a JPA because its bonds

are~y to be pe:ceiVed as lowe: risk, and thus less expenSivc, than those issued by a lead.

age."lCY. In addition, a J:PA C3n levy facility surcharges to defray costs.

Because JPAs are composed of individual member agencies, they are by their nature

consensus-building organizations. Each member agency' has strong veto rights within its own

juris~ction. JPAs may.have the right to expropriate lands from private individuals for public

.use~ but" not"witho~t the aPprova( of .th~ jurisdiction in which 'the'lind u located. Each·
.' ,

participating agency needs to have control of the flow of mater..als· targeted for diversion, and

u~ that control ~ direct the materials to the designated facilities.

Spetial District. Special districts tend to have planning a."1d coordination powers, as well as

facility development and ope:-ation responsibilities, within a specific area of ~pertise. Special

districts are created whe:1 a county board of supervisors determines that a portion of the county

needs a particular facility or service. The proposal to c:eate the district mUst be apprOved by

the voters within the te:ni.tory of the district. The district may include unincorporated areas of

a
,

county, as inC01pOr.ated citics, provid~ that the governing
'

well as body of each city provides

cons~t by a two-thirds vote.
• ," "0. ••

'0' ... '" • '. • •o.!•• .'

Saniration, water, air qUality, and transportation are le..umples of the kinds of special districts

that have been created to implement certain regional' plans. The powers of special districts are

ofte:l broad, and the veto rights 'of participating jurisdictions areco1'1'espondingJy JUtrow.

~peciaI districtS may hire employees, issue bonds, enter into contracts, acquire land, levy taxes

on thc taxable prope:ty within the district sufficient to defray. the costs of its ope:-~ons, and

draft districtwide ordinanCes. In particular, special distticu are. distinguished from JPAs by the
,

right of eminent domain, the power to levy prope:'!Y taxes, and legislative 'authority.

8 Draft
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State law currently provides for the formation of special districts for waste disposal or
. .

pr~essing, whicbcouldinclude prc~gof mi.-;ed wastCsintothcir componc:lt p~.s for
. . ( . I-

recyc1it1g. However, the proVisions of current law may not allow a distric: solely for developing
. .

a facility for source·separateC recyclable matc::aIs. Thus, with relation to the facilities

envisioned in this study, a ~.al district could not ope:ate a composting fadJiry ~t a~-pts

green wastes collected at the C"JIbside, or operate a materials recovery facility that includeS a

processing line for curbside recyclablcs. In .addition, at present a special district c:m not be

made legally responsible .formeeting, or failing to" meet, .the AB 939 diversion goals of its

member jurisdictions.

Special distri~..s -share" the adVantages of JPAs- with regard to regional planning.. Furt.he..-:nore,·­

they have the capacity for decisive action in facility development, although at the cost 'of loc:al"

sOvereignty.

In general, the cost of facility f~cingand the r"GJ1ge of financing options is more a function

of the size of the facility than of the form of multijurisdictional arrangement.

.' .~. ..... .0- •• ....- " . .. 0°:' '."0
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ROLES AND REsPoNsmILlTIES
,

OF THE PUBLIC
,

AND PRIVATE SECTOR IN

,; MATERIALS ·RECOVER:Y FACILITY ·PROCUREMENT, OWNERSHIP, A..~

. OPERATION

Prepared by:
Mlchaclllrown. P:iACipal

Peur n.ibJer. Senior Assoc:iare
Brown, VeDCe ad A.sgoeiatcs

SaD rrancisco. California

Developing new materials ret:.overy or composting facilities is a complex process.1 Exhibit 4

is a generalized time line for accomp.lishing the steps nee."ssary to develop'operational facilities.

The process is likely to take at least three to four years; however, it can be relatively smooth.

and shon if two issues are addressed at the onset:

• Identification of the responsibilities of the public and private sectors in constructing

and operating the facility; "

• Identification of key' ~esign parameters for the facility (materials to be processed,

expected levels of diversion, etc.).

Ajurisdiction can best exert control over the process, and will have the strongest probability of

obtaWng the desired result, if the procurement process is designed to meet these objectives.

This section discusses the assignment of public- and private·sec:tor roles for each of the activities

neressary to develop materials recovery and composting facilities, from procurement of an

unbw1t facility at an unidentified 1txation to full operation. In practice, a site may already be

identified, or there ~y be an existing facility that can be modified or enlarged to accommodate

1 UDleas othcrwiae DOted in the text, this section is applicable to mau:rials recovery. compomng or c~moine4%D2f.eria1s
recovery aud comp0aW2i facilities. .
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martials recovery or composting activiti~. In tI~ ca.~, obviously, no~ all of ~he steps

n~sary. -

The remainder of u~,~is, section focuses on ~ instimtiorml question of which pa~ should

what function. The issues that must be addressed in d~veloping and ope~ting a fe~! ar~

closely interwoven wizh the roles of the public md private s~:z~rs. In prance, develop~g and

operating a facility usually requires a public-private parmership, Wit~ specific responsibilkies

assigned to e~r.h party. Exhibit 5 de~ls eleven major areas of responsibility, and is, in effect,

a checklist for allocazing those responsibilities. The folIowing.l~.mgraphs discuss each area of

responm’bility, derailing the pros and cons of public and private roles for each.

Siting

Facility siting r~pons£bilit~es ~ be assi~ed to e~ther pm’ty. Advantages in assi,~ing si~ng ~

the public se~ar in~lud~ the power of eminent domain, the ability w develop and condu~ a

siting process that may more futly address public concerns, and the ability to .dire~ these

activities to preferf.ed sites. Priv~t~ vendors may not take the time and care necessary:to ensure

that the chosen site will be politically acceptable. Another option for the twO parries is: for sit~

¯ selection to be made part of the procuremenl process. Thus, each proposer would identify a sit~

as pau of its proposal. If a ~ong proposer chooses a poor site, flm.procuramem can be
structured to se.lec~ a vendor without necessarily requiring use of the vendor’s size.

Fadlity poTnirting rerponsibilities can be assigned to either party. Conducting permitting

activities as a public function maximizes control, Imrticularly ff a fadlity must be developed

quickly. Pemfitfing can al.so require substantial s~L-f rime. Regardless of who conducts

permitting activities, the public agency should be an equal partner in scoping the permit process

and reviewing ~mait documents prior to public mlea~.

12
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ExhibitS
Responsibilities for Facility Development' aDd Operation

;' i·

Task Local or Regional Agency Vendor

Siting

Permitting

Environmental compliance (CEQA)

Rate setting

Fmancing

Ownership

Construction

Operatiou

Transportation

Materials marketing

Disposal
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Septemoer 11, 1991



Enviromneuta1 CompliaDc~ (CEQA)·

As with J)erinitting, 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.

llate Setting

Ra~ setting should be retained as a public function for the following reasons:

• The traditional justification for public Control of the d~gn of the rate structure

and of rate setting is to ensure that rates are sufficient to keep the~ in

business with a re3S0nable but not excessive return on the vendor's investment.

• .As with electricity and water supply, the rate structure is an impOrtant tool fo~

encouraging public behavior that can help maximize diversion levels... Under

A'B 939, responsibility for meeting the 2S percent and SO percent diversion goals

lies with individual juris$:tions, not the facility oPeratox:. For both the
, , '

residential and the commercial/industrial Sectors. the rate structure can be used

to encourage reduction and to meet' the diversion goals.

FinanciD:

Financing and ownership 'issues are best considered together. If the public entity will be the

Ultimate owner (se: ownership), then financing and debt service should also be public fune:ti.ons.

Local public bond issuance is the option most likely to pr9vide adequate 'and relatively low-cost

financing for facility construction. In the past, vendors .have often used state bonds issued

through the california Pollution Control Financing Authority (CPCFA) to finance facilities•
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However, because of the ceiling on state band iS~,CPCFA financing over the next several
• '~.. • 1

'yean may be limited. I

Ownership

There area variety ofoptions for facility ownership: Jfapublic entity nnances, and incurs debt

service far a facility then it should also own that facility. In addition, public ow~p

maxi.mizes 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 incorpmate

new or improved technology can be easily made by the p\1blic owner. Loca1govemment

control, through ownership or through other less direct means is important given the

responsibjIity for ineeting theAB 939 diversion objectives.

Construction

The successful vendor

0_
is the most appropriate party to construct "the facility. The vendor has

proposed th~ technology and should be given the responsibility to construct, and. to demonstrate

that the f4cility properly. If the facility is to be owned by the public agenCy, it should

be purchased only after full testing demonstrates that the facility is functioning successfully. The

construction schedule ,should be gqvernedbya contract between the vendor and the public

agency.

Operation

Operation ofthe facility 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 public agencies. Or, the vendor maybe the more appropriate

opeIator because the vendor proposed' the technology used in the. -facility. Private-sector

operation,'howevcr, should be pr-..dieated on the vendor's successful operation of a similar

facility, with "proven technology· a key criterion in the vendor selection process. The operating
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contract with the vendor should include significant p¢ormance guarante:s and incentives based

on reaching specified materials .recovery rates.
j .

Transpo.rta.tion

As with facility operation, unless the public ag~cy has a history of waste transport, 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.

l\IIaterials 1vIarketing

~fa~ marketing is an exacting activity, characterized by volatile maIkeu and comp~

broIcering networks. In addition, successful marketing of the materials is, in pan, a function of

the operation of the vendor's technology, and its ability to meet design specifications~ For these

reasons, day-to-day marketing activities are usually best performed by the private sector. If the

facility is to be privately ope:ated, the operations contract should include inc:e.~tives both for the

operator to maXimize materials revenues and to ensure that materials with low w;.ue are

marketed. However, the public agency should participate in development, and periodic review

of the marketing strategy, and should have review and approval authority over longer term sales

contracts. In addition, the public sector may take responsibility for developing local options for
. .

materials reuse. ,

Disposal

Disp<;)sal activities will generally be conducted with the same allocation ofpublic- and private-
. .

sector respo~sibilities as existed locally prior to development of new IeJ;Overy facilities. The

local government should control the ultimate disposal facility to ensure the lowest cost and to

. eliminate the rlsksresulting 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."

September 11, 1991

One of the pressing problems facing local and state governments toda~ is that of finding

economical. and environmentally acceptable methods of handling and disposing of municipal solid.

waste. The subject has become a passionately debated topic, with proposed solutions ranging from

the utopian "zero wast.e" to Draconian measliresbeing levied upon those who generate more than

their share. In betWeen these. extremes are a number of prograIllS that have been desi~ed and

enacted to accomplish the goal of waste reduction and recycling. The topic of this papef is the

Centralized'Recovery Facility. The philosophy of centralized processing of mixed municipal solid

waste is that' no single method of reeoveIj which targets ontya specific portion of the waste stream

is capable in itself of achieving both a significant reductiotlin landfill usage and a maximum rate of

recycling and material recovery. Source reduction, Sf>urce separation, composting, landfilling,and

thennal energy recapture are' all viable components to a sensible and effective waste reduction
,

scheme, but are not solutions in and of themselves. The position. ofthis paper is that centralized

processing, which is the processing ofall portions of the waste stream iri one facility, is the complete

s~d-alone solution, and has the added benefit of being able to cooperatively utilize, the best of all

other programs.

1



The purpose of this paper is twofold: It intends to demonstrate both .that centtallzed

processing is a necessary component in achieving maximum recycling in the, most efficient manner

possible, and that recycling can, in fact, support itself economically, and does not need to add a

financial burden to a commUIiity. This paper will discuss the how's and why's of these premises,and

the methods needed to accomplish "maximum recycling through centralized processing".

TIm EVOLUTION OF RECYCLING

.. Before discussing the current state of recycling technology, it is important to understand how

r~cling has evolved over the years. Historically, the recycling incentive has, at various stages, been

driven by both economics and environmental considerations. Solid waste disposal, .from itS primitive

origins, naturally included recycling or reusing everything poSSlble, primarily from an economic

viewpoint. Here. the fundamental building blocks of recycling were formed. Very little was wasted

(source reduction), salvageable items were turned in for scrap or redeemed for money (source.

separation), refuse was gleaned for scrap value by haulers (materials recovery), food scraps were
. .

comp6sted and returned to the soil (composting), and wood waste was burned for fuel. As the

economy flourished after World War ll,however, we evolved into a "throw-away" society, and the

"town dump" became the final resting place for virtually everything that went into the tra;sh can. The
. .

progression of ideas in managing solid waste has recently begun to move at an ever-incr~ing pace

back toward its origins, away from the "dig and dump" philosophy toward one in which resources'are

conserved In additipn, the environmental movement has added force to the drive toward

conservation and reuse of resources.
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The advent of the modem landfill was the first step "up from the dump", so to speak, inth'at

environmental factors were, for the first time, taken into consideration. liners, leachate collection

systems, meth~e collection and migration barriers, and odor control became required as sensitivity

to air and ground water pollution .incteased.. These new considerations, however, as major

contnbutors to accelerating costs, moved landfilling from a "cheap" method ofdisposal to one where

expense is a major concern.

In the early 1970's, the apparent solution to the disposal of municipal refuse promised to be

mass-burning. The idea was to bum the entire waste stream to generate steam or electricity (or

both), on the theory that anything that did not bum would go to the landfill as ash or non-.

combusoble residue. This was a well-intentioned step, as it made good use of the combustible

fraction as an energy source. A number of problems emerged,· however.. One was the pollution

resulting from burning certain elements of .the· waste stream, including halogenated products,

batteries, certain synthetics, and household hazardous wastes. Another problem was high

maintenance costs caused by slaggingfrom molten glass andmetaIs, as well as corrosion:to boiler

tubes resulting from the burning. of materials that release corrosive and toxic gasses. A third

problem was that the non-burnable items were rarely recovered,andinany combusoble materials

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

Concurrently, the movem~nt toward greater environmental awareness gained momentum in

opposing the waste of processed resources such as metals, glass, paper, and plastics. The

consumptive nature of the American economy became a point of shame for many, and programs

designed to recover and reuse these assets gained public support at an increasing rate. The public

showed a surprising willingness to participate and make a coIltnbution toward this worthy goal. This
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. .
spawned the birth of source-separated curbside recycling programs, which were ·designed to allow

the homeowner to be directly respoDSJble for the recovery of. materials through municipal,

community, anq private collection.'systems. Aluminum, stee~ glass, newspapers, and occasionally

some plastics were soned in the home, placed by the homeowner in separate bins on the sidewalk,

and then collected in multiple- or highly- specialized trucks. Many curbside programs are currently

in effect. Despite their political suppon, however, they suffer from their marginal perfonnance in

aetua11y achieving the desired results of significant divers~on of the waste stream from the lanptill

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

• The inability of curl?side to appreciably reduce the volume ofwaste 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 ofrea1 panicipation from the majority of homeowners.

• . Prolubitively high costs, due primarily to inefficiency of collection and processing, the need

for multiple and/or specialized trucks, multitudes ofcollection bins, increasep 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 sou~ce-separated curbside programs
,

cannot alone solve the problems of municipal solid waste disposal. The next evolutionary step was

the collection of co-mingledrecyclables, which involved the use of a single container for the mixed

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

4



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

mingled recyclable processing represented marked improvement, by:

• Reduction of the number of co~ection containers the homeowner ~asrequired 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 coll~on

..
: vehicles and the associated manual labor by allowing tb:e use of conventional collection

trucks.

• Establishment of a cent~ed location, the processing facility, as the control point for the

processing of the recyclables.

However. some problems still plagued the programs.

• A minimum of two passes through the neighborhood were still necessary, one for. recyc1ables

and one for rubbish.. This created twice the truck traffic.and pollution .as a one-pass syst~m.

• Its success was still directly linked to the participation of the homeowner.

• It was' still difficult to administer in areas other than conve~tional'single-family residences,

especially apartments, high-rises, condominiums, and inner-city collections.
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• . The massive problems of commercial, industrial, and other contnbutors 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 collection efficiency. However, the

problem of complete dependency .on the homeowner for the actual success of the program was s~

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 ite~.

TIlE CENrRAuzED RECOVERY FACllITY

The limitations of curbside collection, co-mingled recyclable collection, and "blue bags", with

their low recovery ratc;s and minimal impact on slowing depletion of landfill space, have:made a

strong justification for taking the next logical step, .the Centralized Recovery Facility, kn0vm as a

"CRF. This approach represents a utilization of the mosceffective and efficient technology

available today for the sorting and recovery of municipal solid waste. The philosophy 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 Systemsean be used 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 II;lunicipalities, commercial accounts, industrial building and demolition scrap,.

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

Examples of centralized recovery facilities are. iDcreasing as the concept gains ~despread

acceptance. Success stories are impressiVe. One such operation, the X-L Disposal facility",in

Crestwood, Dlinois, is currently recovering over 40% of the ,municipal solid waste stream, capturing

such items as aluminum, ferrous metal, newsprint, cardboard, glass, wood, plastics, and or~c '

waste~ In the absence of a viable market for waste paper in the Chicago area, another .30-45% of

the combustIble portion of the remaining fraction is being earmarked for the manufacture of

processed fuel pellets. All of this reduction is occurring ina state which has a total ban on the

collection ofyard waste! In California, yard waste constitutes as much as 23% of the MSW stream,

underscoring the need for a process than can extract. this segment for composting;l 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

coOstruction. Although economy of scale applies to the efliciency of operations and capital

investment, any waste stream can benefit from. a centralized operation. The cent~d recovery

facility is an appli,ed 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 ofallowing greater marketing efficiency in finding new

homes and uses for materials extracted from the waste stream., Through economy ofscale, the sheer

volume of material being placed in markets allows the operator of the facility to flex a considerable
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amount ofmuscle in the recyclables marketplace. The facility becomes, in ~ffect, a,brokerage house

for recovered materials through market development efforts. Another intriguing possibility for larger

operations is that of guaranteed secondary processing operations for cenain recovered materials.

For example, with a base load of 2000 'tons 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 guaranteed supply of rCfCQvered '

ma~erials to local industry while eliminating transponation (from the recovery facility to the.
intenilediate processor) as a. major expense.

In determining why a centralized facility is able to recover greater amounts of material, one

must also consider the question: "Exactly what elements of the waste stream are recyclable?" The

items most often thought of as recyclable are metal food and beverage cans, plastic bottles, glass
,

botlles, and newspapers. Yet these items comprise only about 10-20% of the total combined waste

stream.2 There is, however, more metal in the waste stream, both ferrous and aluminum, than just

cans. Aluminum foil products such as 1V dinner trays, pie pans, and food wrap, as well as metal

can lids, wire coat hangers, broken tools, and a wide assortment of large and small metallic items

constitute a portion of the wast~ stream that is all too often overlooked. Cardboard is a recyclable

, item not easily recovered by homeowners due to its extreme bulkiness, but is readily recovered at

a centralized facility. Yard waste and tree trimmings are the single largest component in .many waste

streams, especially ,California's, and are best processed in a centralized facility. Waste paper (junk

mail, packaging, etc..) would require enormous effort by homeowners, collection crews, and

processing centers to collect separately. In the very few programs where waste paper is collected

at the curb, it is not unusual tp 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
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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 are just some examples of the many items that can be easily and efficiently processed

in a centralized recovery facility that are not econorilically feasible iil 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 cahnot 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 proved rewarding is~e development of an environmentally

clean boiler fuel manufactured to strict user specifications from rnaterialsextraeted from the waste

stream. (Note "extracted from the waste stream", which is far different than the concept ofmass

burning). Junk mail, packaging materials, tires, tree trimmings, wood demolition debris,and

industt:ial 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 equipment, they

make a remarkably clean, environment~y stable boiler fuel and mayhave a value as a fuel product

in excess of $30/ton. Compare a positive value of $30/ton to a negative value 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

as 40% of the ·total mass., qn a 400 ton per day waste stream using these conservative figures, this

results in.a monetary savings of $8000/day. It also uses a 25"year renewable resource, wood, to take

the place of our non-renewable resources, oil and coal,to generate power.
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An often heard statement is that the public must accept the fact that recycling is a Cost to

be borne by the citizens and the community. In less efficient and highly labor intensive methods,

this is true. However, the -key to making
.

recycling "pay its own way" is through the principl~ 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 cenain percentage through diversion from the

landfill -through recycling. A simplified example is as follows:

-
A transfer station accepts 400 tons of waste at a tipping fee of $25.00 ton. This generates

$10,000 in revenue. The centtalized facility diverts 50% of the waste stream by removing recyc1ables

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 ofresidual

disposal + $5000 processing costs = $19,000. With revenues 0($10,000, this facility has reached the

-break-even point without even considering the value of the regrc1ables.

- -
It should be noted that the figures in the above scenario are ar:tificialand over-simplified in

order to attempt to clearly demonstrate 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 highe~ tip fee at the facility and still be competitive due to location, the value of

the recyclables, capital r~very, and other factors associated with the project. In a real scenario,

the higher the div~rsion the higher the profit, and this incentive to perfonn is the very basis for a

free market structure.
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Here is bow a typical centralized recovery .facility operates:

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

not just the recyclable portion. Even i( other methods are used for extracting recyclables prior to

waste entering the facility, it is important that the plant be capable of handling everything by itself

in order to insure thetborough processing of all waste for recyclables. Designed to act as an

intercept~'r of recoverable materi~, siting would ideally' be at atratisfer station, landfill, or
! •

incinerator. The facility accepts. waste in a similar manner as a transfer station, with MSW entering ,.

via a tip floor. ,Trucks enter the plant and are directed to the appropriate area of the tip ~oor

according to load content. Residential, Commercial and mixed loads are unloa.ded onto th~ .

centralized tipping floor for segregation by front-end loader, where bulky and hard-to:ohandleitems

would be removed from the input 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 waste is 'transported by conveyer from the

?Pping floor to the input feed. Here a series of manual and automated processes open the bags,.

remove paper, cardboard, alumin~m, ferrous metals, plastics, ~d glass for recycling, and organic

matter such as yard waste and food scraps for composting. In addition, hazardous· items .such as

batteries and gas cylinders are removed and dealt With accordingly. Automated technologies

currently available include bag opening, aluminum, ferrous metal, glass, and organic waste recovery,

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 through the ~ppropriate separation equipment. Organic
., .

material not suited for other uSes will enter a composting facility usually, butnot necessarily, located

11



on-site. A properly planned and executed proceSs can reCover well over 50% of a typical California

waste streaDl, and 90% and beyond if further processing options such as waste paper recovery are

utilized for the remaining fraction.

In the second process area, commercial waste is sorted on a process line specifically designed

to handle wast~ 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 contains seve~ different pieces of equipment, including shredders

design~d 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 fluorocarbon

contamination prior to shredding and processing for scrap. For construction and demolition waste,

. there is a process line to separate wood, 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 used in place of din as daily landfill cover.

TIlE BOTIOM LINE: PROS AND CONS

Are there no drawbacks to cen~ralized processing? Predictably, supporters say no and critics

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

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

efficient method ofcollection. An important aspect to this, often overlooked, is that a single
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pickup means half the pollution, half the traffic and consequent vehieular danger on streets,

and half the maintenance and expense to the cOllection company as opposed to a .two truck

collection system. It also e~ates the typical surcharge for collecting the curbside

recyclables.

- . .
• Centralized processing concentrates all processing activities at a single location, allowing

greater flexIbility to react to changing markets and market requirements. '

• Centralized processing automatically accomplishes 100% user particip~tion, since all waste .

. is processed for recyclables an~ recoverables. It does Ilot remove the homeowner from

participation, but relieves the recycling process from being depend~nt upon the homeowner

for success. Regardless of the existence or effectiveness of drop-off or curbside programs,
J .

central processing gives access to the entire range and vOlume ofrecyclables because it is not

dependent upon voluntary participation at the source.

• Centralized processing allows the concentration of capital resources, so that the utilization

of the most modem technology- and processing methods available will assure maximum

recovery at all times. This is crucial to the succesS of recycling in a field as rapidly evolving

as solid waste management.

• Centralized processing, in an era of esca1l1ting landfill disPosal costs, is, without question, the

'most efficient and cost-effective method ofprocessing. While homeowner-dependent sy~tems

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 recov~ry'rates for as little as ,a

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

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

arguments, followed by rebuttals:

• Complaint: Centralized processing undennines the public awareness campaign by relieving

the homeowner of the responsibility to reduce waste.

• Response: Education of the homeowner and the general public is, and should be, a high

priority. TaDgIble waste reduction will only occur at the demand of the pUblic, both through

their purchasing power and the modification of consumer habits. Consequently, public

education should be implemented by the most expedient grounds possible, as directed by AB

939 and other legislation. This will involve a concened effon 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 passive measures. Aggressive public information and government

guidelines are imponant for achieving the goals of waste reduction through changes in

packaging, manufacturing, distnbution, and disposal. Citizen drop-off arid blue bag programs.

should be continued, along with concentrated collection of recyclables in office buildings and

in areas where such participation is economically feasible. Solid waste recovery and recycling

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

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

processed through automated equipment.
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• Response: 1bis can be reduced to just two recoverable items: glass and newsprint. . .It is

simply not true that glass is broken by being carried in a packer truck. Glass has amazing
. .

tensile strength, but is very subject to sheer fractures. The majority of glass broken. in

recovery'operat~ons is broken not from pressure but through ce>ming in contact with other

glass. This is a downfall ofco-mingled materials that include glass being placed in blue-bags.

Glass is best received from packer trucks mixed with ordinary refuse, which cushions it

during the transfer and recovery processes. With newsprint, it is true that leachate from t~e.
- .

collection vehicles can contaminate a certain percentage of the paper. However, this

percentage is quite low, as evidenced by newsprint recovery rates at X-L Disposal and other

mixed-waste recovery plants operating in this manner. In terms ofprocessing,. it is tru~ that

both newsprint and glass would be damaged if processed through certain components of

automated recovery systems. However, it is customary to remove these items at the front

of the process, prior to entering any dam.aging equip.ment. Ferrous metal, aluminum, and

. plastics are not damaged 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 rCo/cling programs the public desi~es. But if centralized processing

"does it all", then is it necessary to incorporate any other programs? Absolutely! It would be a great

injustice not to acknowledge the hard work and effort by those who have pursued and achiev~C;i

effective recycling public awareness campaigns. Without a doubt, these programs, and public

education efforts in general, are largely responsible for the current awareness of the solid waste
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problems facing us. Never before has society been so attuned to the amount of waste generated,

and· how much of it is unnecessary. Source reduction should continue to be heavily emphasized,
. .

simply from the standpoint that it is not morally, economically, or environmentally defensible to be

wasteful ofenergy 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 ofcommunity and individual

responsibility and in~lvement. Curbside programs do the same, and if a community desires to offer

curbside collection as a public service, this is easily incorporated into the overall concept o~ 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 further this practice should be
. .

encouraged. But, although each of these can have a positive impact on the waste problem, it is

important to recognize their primal}' benefit as educational, not as a means of serious reduction of

the volume of waste in and of themselves.

J

Most importantly, all of these~thermethods 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 cost). The rate.ofretum for a centralized recovel}' facility is dictated by the

percentage of diversion, not by the gr'!ss revenues generated from the sale of recyclables, which

leaves the viability ofthe progriun largely unaffected by fluctuations in the waste stream a;nd provides

insulation fro~ 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 evolutional}' process. This process has been

driven by overlapping incentives, ranging from enviro~ental 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 facility

"

emerges

as the core component of a balanced, eff~e means of solid waste redUction and recyclables .

recovery. More. importantly, it allows the process to function as much as possible according to the

natural laws ofa free-market economy, and not through well-intentioned but unenforceable

mandates. Recent events throughout the world have reinfqrced this p~ciple, and there is no reason

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

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

2 Franklin Associates, Ltd.

National" RecOvery Technologies, Inc. ofNashville, Tennessee isa full-service solid waste

processing company offering design, engineering, construction, and operations ofturn~keysolid waste

handling and recovery facilities using NRTs state-of-the-art, proprietary technology. NRT is

privately owned and has equipment in operation in seven states in the U.S. and.in several locations

abroad. NRT was recently seJected as a joint venture partJ:ler by Marubeni and ShinmeiWa ofJapan "

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

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

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

IN1RODUcnON

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 resulp; in
the ide~tification of local recyclers who have been in business for many years. Itis' also
fairly common for local governments to look to these ~ocal 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 an'd facilities are built which may duplicate th~

capabilities of the local recyclers. In some instances, unneeded materials recovery facilities
are constructed, costing local governments 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 ~any local government recycling programs, the use, of existing
recyclers to process materials collected through other means versus govenunent 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 SECfOR -TIIE BACKBONE'OF RECYCLING EFFORTS

. . Collectiqn, sorting,and processing materials, which would ~therwi~e 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 toa 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 provi~e. These include:

• Brokers .. are essentially commodity movers who have limited involvement in the
collection, sorti~g, processing or end use of recovered materials.

1
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FIGURE 1
LOCAL GOVERNMENT RECYCLING PROGRAM DESIGN FLOW
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• Processors· are fums 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" recycle.rs. ' :

• 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 capabilities of the local recyder who is a processor and
on thos~ 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 ~cussion a materials recovery facility is defined as a facility which
processes for marketing either commingled or source separ~ted recyclables.

LOCAL GOVERNMENTS - TIlE NEW KID ON TIlE 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 ofa recycling program. In fact, bureaucracy and institutional constraints of
local government leave it poorly equipped to deal with 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 re~on local governments implement recycling activities. is to solve
part of their solid waste disposal problem or crisis. ,The commonality with the local
recycler/processor is that it is the JocaIgovernment's objective to divert material from the
waste stream, and it is tile 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
between 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 misunderstanding. the
costs and benefits of waste reduction through recycling.

MEE"IlNG 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 specificatio~.

In a number of communities, 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 processing capabilities in the existing re'cycling
community, it makes economic and service provision sense to integrate this capability into
the government sponsored program.

. STRENGTIiS .ANDWEAKNESSES ·OF LOGAL RECYCLERS/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
recyclerIprocessor is·innovative, flexible, and typically looking ahead for opportunities to '
improve its business. The recycler/processor lias a broad bas.eof 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 vinue of their substantial experience, commercial recyclers/processors have
expertise which can be drawn on to provide a service that is potentially more efficient and
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cost effective than can be provided by government or newly created recycling entities. And
finally, if given the opportunity 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 fo~them to do this.

The strengths 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 beneficial to the negotiation of materials
sales contracts.

Another potential weakness from a local governme~ltperspective ... is that the
government may have little direct ~ontrol over how materials are processed. Typically, the
processors knowledge in this area will far exceed that of the local government. In addition,
the processor may consider some aspeCts of their operation to be proprietary. As a result,
the basis of an amingement between the processor and local government will more than
likely be performance and incentive based rather than based on specific processing
requirements. .

The existing recycler is above, all else an autonomous, independent, entrepreneur.
He/she is probably not used to reponing to anyone, let alone to a public sector entity. This
could cause concerns about program reporting requirements. Typically the~e concerns can
be addressed thr()ughthe clear delineation by the locaLgovernment of wh~twill be rt:'quired
for program reporting and open discussions with the recycler/processor about how this '
information can be gathered, compiled, and reponed.

. ,

Concerns about involving private, traditionally independent and propri~taryfirms as
, an integral partner in a government progrClID.-should be discussed openly. And fin3.;lly,
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 recycling processing capabilities,
a thorough identificatjon 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 d~sirability

of private sector involvement, allocation of risks, and contractilalrequirements of each
approach. Table 1 summarizes the strengths and weaknesses of recyclers/processors.
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Strengths

• Entrepreneurs

Weaknesses

• Often have no' firm contradS 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 direet conuol
marketing opportunities and improvements over how materials are processed

• Broad base of knowledge about: • Often not accustomed to formal reporting
Markets; requirements
Market specifications;
Commodity pricing; . Often not accustomed to working with a public
Recovery techniques and costs; sector entity
Processing equipment;
Collection equipment; • Limited' experience wit4 public sector
Operations and costs; procurement
Recycling business fluetuations!trends.

• Long standing relationships with e~d users

• Can offer more timely implementation of
programs·

• Usually willing to work with local governments
in the development and enhancement of local
recycling ac.tiviti~

• May have processing equipment in place, with
excess capacity.

TAB~l

RECYCLERS/PROCESSORS STRENGTHS AND WEAKNESSES

IDENTIFYING PROCESSOR CAPABlllTIES

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

• Financial community, surrounding.private community and market perception of the
recycler/processor; ....

• The length of time the recycler/processor has been in business;

• 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 gover~ent:
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- finding solution should problems occur with the overall recycling program,
marketing requirements, or processing needs and capabilities:

- reporting the information necessary to allow the localgovemment to adequately
moni~or the recycling program; and _ -

- suggesting refinements to the program or processing arrangement.

• The cost, pricing, and accounting arrangements 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, suppon and cooperation needed to
thoroughly assess capabilities. The inability to get substantive information w{#ch can be
confirmed has been an impediment to local recycl.ers' 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 competitiv~ market
place. As a result, there is a naturaL and legitimate reticence on the pan of the local
recycler to share what is considered to be proprietary information With the -public sector.
Panicularly since, even if the local government elects not to utilize the capabilities of. the
recycler or if the capabilities do not match needs, the recycler wants to stay in business, .
doing what they have been doing well for years.

. While there is no simple answer to ~ situation, 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 patties. A commonality is the importance of involving local recyclers
in the early planning of recycling programs. Here again, their experience and Jaiowledge
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 sectOI, and their objectives and concernS. Intuin
the local recyclers need to indicate their inter.est in working with local governments to
community leaders and program planners, to. participate in solid waste and recycling.
planning and- study groups, a.J;1d to make people aware of their capabilities. This
communication .must be open- and honest at all times. Private recyclers are more likely to .
panicipate 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 belief that the government will
end up in competition' ~th the recycler. . .

Communication and information gathering can take a variety of forms including any
or all of the following:

• Informal "round table" discussions;

• Fonnulationof advisory committees including recyclers;
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• Individual visits to the local recyclers' facilities and visual inspection 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 pany to assess capabilities while still maintaining
confidentiality of individual firms and their business arrangements.

One imponant 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. As a result, the dialogue
that 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 providing services to the public sector.

CONTRAcnNG 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 provisions for
collection sen1ces qIust be defined before the provisions for processing services .can be

. defined.
.j

One of the .first decisions that must be made is where materials will be collected: at the
point oiuse; at diop-off points; or at the point of consolidation/processmg 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 government is collecting the recyclables, the local government usually will' provide for
the processing of collected recyclables. If coll~ction 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 processing and the different skills required for
each. Some of the factors which may be taken into consideration in making this decision
include: .

• administrative requirements;
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• local firm capabilities individually or in joint venture relationships;

desired competitive envirol1IIlent;and'

program monitoring and evaluation objectives.

In' general, seParating the pro~ion of collection and proceSsing 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 results 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
£be processor contract" must address:

1. The terms of the contract

2. The requirements of the local government, including specificatiOh to the processor
on:

• how the material will be collected and delivered to the proce~sor;

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

• the method of payment for service~

• the treatment of materials revenues;'and,

• the right of the local government to audit the operation and all records related
to the program.

3. The requirementS of the local processor concerniJ;lg:

• providing adequate, serVices needed upon receipt ofmaterial at the' processing'
facility may include: .

.
truck turnaround time

,

(may specify maximum);
weighing of materials; ,
operating schedule; and,
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processing turnaround time (may specify maximum);.

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

• rej~~ 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 price received; .

• provisions for the return or sharing ~f revenue earned from sale of material;

• reponing 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 referenc~s, a confidential listing of
markets used ~d, of course, a cost to process the materic~l. 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 c~mfonable 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 ~pecific .
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 anonsite 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 governIIient 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 backbo~eofrecyclingactivities
for decades. To avoidoverlookirig 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 pan 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 exper$e 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, riskassociat,ed with processing and marketing resulting from being a
relative newcomer to the local recycling ~ommunity.
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Mixed waste 'processing:'
head-to-head with curbside
recycling collection

by Steve Apotheker
Resource Recycling

.'
Mixed waste processing is
the ne~ kid 00 the block.

The City of Bremen, Ohio recently asked
vendors to supply ilwithbids for garbage­
only collection and for garbage collec·
tion plus curbside recycling collect/on.
Rumpke Recycling thought it had the con­
tract locked 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 lag 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 goals at the
lowest cost.

With mixed waste processing (MWP).
garbage is taken to a facHity where man­
ualand 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 il," says Rallyn Van Beek, president at
Iowa-based Bio Mass Energy Recycling,
a distributor of MWP systems.

But can MWP systems really succeed
in capturing enough materials from the
waste stream to make a dent in it? One,
California 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 !hat accept mixed scrap paper

have been able to achieve similar reSUlts,
and then the service population does not
usually include mull/-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 sliD'
rather recent and evolVing. Few, states
can boast of more than one operating
example of these systems. Most of the
MWP facililies are less than two years old
and usually are private sector operations.
Independent documentation of cosls,
markets, recovery rates. and especially,
the safety of working condilions, is lack·
ingor not available in many cas'!!5.
Nevertheless, the experience 6f some
communities that have gone down the
MWP path illustrates how this approach
might be successful and some of the pil·
falls tha~ have been encountered.

One high polntofMWP
Carl Wills, public works director for the ,
City at High Point, North Carolina, is an
outspoken advocate of MWP. His staff
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 evalu~ed its solid
waste recycling options for reaching the
slate's 25 percent recovery goal by 1993
and selected the mixed waste processing
route. :
, Says Wills, "There is no cost jusllfica· i

lion for curbside recycling, especially in a ~
state where landfill tipping fees are only ;
515 to 520 per ton. Also, curbside reCY-1

1

cling diverts only 5 to 8 percent of the total ,
solid waste stream." By going with MWP. :
Wills calculated he could avoid adding I

monthly collection charges 01 $1.50 10 '
$2.00 to the residential solid waste bills, I
and the city would realize the revenue i
from the sale of the recovered materials~ I

Public works staff looked at some other :
MWP models in the U.S., then hired a con­
sulting engineering firm to design the ,
processing facilily. After interviewing se'/' I
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eral prospective vendors. the city con­
tracted-with Della Waste Services. a one­
year-old,lirm.to construct and operate IIle
$3.2 million plant. However, by April 1991.
less than two months after the plant's
opening. the city had terminated Della's .
eight-year contract. asserting that the
company was not "managing and main"
taining the lacility properly." In protest.
Delta has filed a lawsuit againstlhe city.

Now under city_management, the lacil­
ity is handling about 400 to 450 tons per
day 01 residential and commercial solid
wastes. four days per week. One half-day
is reserved lor a complete cleanup of the
plant.

The-Incoming garbage is dumped onto
a t1ppingftoor with dilferenlareas for
waste from commercial and individual
generalors. Workers monitor the dumping
to keep household hazardous wastes and
liqUids outof the processing lirie. Pickers
on the Upping floor seperate 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 01 two conveyors, Which are
'f1ush with the floor. The waste is then el9"
vated 14 feet to two horizontal piCking
conveyors. eachstaned by 10 pickers.
Aluminum cans. steel cans (inclUding
aerosols). scrap metal. 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 gtass container
pl~nl in Winston-Salem recently lowered
its prices for green glass bolUes Irom $55
per ton to $15 Ion. Consequently. that
scrap mllterial !sno longer being re­
covered at the High Point lacility.· (For
more Information on markets for' green
glass bottles, see "Glass containers: how
recydablewill they be in the 1990s1" in .
the June 1991 issue.)

The initial facility design incorporated

. : ~."
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magnetic pulleys 10 remove ferrous mel­
als. but these .were discontinued due to
plastic and olher contaminants that got
traoped in the removal process. The
waste material remaining after the picking
line is baled for landfilling.

The recyclable items from the previous
day's collection are processed in the
morning b'efore the garbage trucks start
arriving. The plastics. melals and paper
are baled. The glass botlies. prelly well
broken by rhe fall from the picking line 10
the storage bin. are loaded into a 40­
cubic-yard roll-offcontainer. which when
full. makes a 20-mile trip to the glass con­
tainer plan!.

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

A buy-back operallon for separated
recycfabfes is located at the. processing
facility. Finally, the city's 11 fire stallons
serve as drop-off recycling collection sites
for old newspapers. Afmost 50 tons ot old

newspapers are being recovered each .
month from these two collection pro­
grams.

,
In 1991. the state legislature increased

North Carolina's recycling goal from 2S
percent to 40 percent by 2001. Wills is

unsure whether the MWP plant will be
able to reach the higher goal. According to
Perry Kairis. the assistant solid waste

:;; ;.
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director who oversees the management
ot the MWP plant, the picking fine has
been averaging 20 percent recovery of

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 a horizontal
conveyor and drop the retrieved materials
down Ihe appropriate chute (2).

I

waste material delivered for processing.
Another 5percent recovery is obtained on
lhe Upping noor by separating wood.
white goods and old corr~gated contain­
ers from mixed loads of garbage. These
rates do not include source-separated
materials, such as wood. yard waste and
newspapers. Kairis feels recovery can be
improved, and lhe system made more effi­
cient, by replacing the current manual sys­
tem of opening the garbage bags wilh an
automatic bag opener. .

After the city gains greater familiarity
wilh the operating ability of the plant, addi­
tional workers or a partial second shill
may be used to increase the facility'S
tt:troughput by another 150 tons per day in
order to handle all the waste normally
going to High Point's landril! .from that
community and surrounding counties.

To gel a higher recovery rate for the



Recovery rates and cost
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Comparing the material recovery rates
and costs of Newport Beach's MWP
approach and Seattle's curbsiderecy­
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 comparison, Seattle's curbside
recycling collection has a recovery effi­
ciency of over 80 percent for old news­
papers from single-family households,
or about 65 percent of the residential
waste stream when multi-family homes
are included. Seattle .has not fully
implemented a convenient collection
service for all multi-family dwellings, so
the newspaper recovery rate could go
up significantly when thaI' service
option is available.

In 1989, Seattle's cost for curbside
recycling. collection and, processing
was S55per ton, about 50 percent
higher than Newport Beach's payment,
of S35.95 per ton to CRT. Sealtle's cost
per ton breaks down to a charge of
$1.25 per month for each of the eligibte
147,000 single-family householduni~.

Newport Beach has added $1.54 to
each residence's monthly bill to cover
the cost of CATs processing fee. With
CRrs new automated processing sys­

'tem starUng operation this,· fall. the
company expects to achieve some­
what better recovery rates with a
greater cost efficiency. (For a better
understanding of the relalion between
per-ton and per-household program
costs, see Stephen Engel's arUcle.
"Controlling plaslicsrecycling collec­
tion costs," in the May 1991 issue.)

community, a yard waste collection pro­
gram was started in June, The cily did not
incur, any additional collection cost. I

because it shifted one of the two weekly
garbage pickupS to a weekly collection of
yard waste only.Separalion .of yard waste
from garbage is mandalory lorHigh Point
residents: The collected yard waste will
be composted.

One criticism leveled against the MWP
approach is that it does not involv~Jhe

public actively, as curbside recycling -col­
lection does. Kairis points to a fulI"time
recycUngeducator through the local Keep
America Beautirulprogramand the avail­
ability of the buy-back and drop-off collec­
tion programs as addressing that con-
cern. :

Overall, 'Wills and Kaii'is are very
pleased with the plant's fiscal and operat­
ing performance. The city is increasing its:
lipping fee althe facility from 521 per ton
to 525 per ton in order 10 cover the:debt
service on tha MWP planl's capital cost.
More specific operating costs and mate­
rial recovery numbers for the plant' were
not available due 10 the pending litigation.

We guarantee 25percant recovery
Like Wills, David Niederhaus, director of
general services for the City of Newport
Beach, California, is unequivocal in his
choice of MWP over the beller publicized
curbside recycling collection option. New­
port Beach isa resort community and
finance cenler whose residents average
over S80,OOO in income. Hall of lhe popu­
lation lives in renlal units. Niederhaus
believes that the "cost savings,conven­
ience and (malerial recovery] potential"
are greater with an MWP approach. .
, For Newport Beach's 70,000 popula-

tion, 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 collectfon is
$1 million of capital eqUipment "This Is a
big financial risk." says Niederhaus.
"when there is no guaranlee of sufficient
citizen cooperation to meet California's
new mandaled recycling goals. Apart­
ment dwellersdon't want to bother with

, [the) inconvenience.[of curbside recycling
collection). Fewer people, will remember
the landfill crisis in Ule luture'and partici­
pation (in a curbside program) will drop,"
he believes.

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

',lance in making the choice b!!lween
curbside recycling collection and mixed
waste processing. Niederhaus contends
that MWP is not as popular with private

il.;":'1~:~~i!ij;J'~~$' ,
" ,:1.
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• Table 2 -:, Newport Beach, California resldenUal·waste str.!!am ~ecovery

".forJune 1991, In percent (1)" .
Waste Capture Percent

Material mum rate .. recovered (2)
Newspapers /I:j' 21..40 •. 62.10 ·:· ....13.29 ....
Corrugaledconlainers ~.81 56.30 " . 2.71
Mixed paper . 21.23 41.90 8.90
Glass containers . 4.18 32~40 1.35
PETcontainers .... " 0.21 86.70 0.18
HOPE containers ':;' '. '; 1;35 . 68.90 0.93
Aluminum cans .~;~~~.:.. ':.0.24 "-, .. 89.40 0.21
Ferrous metals . ~.: 1.90 72.40 1.38
Other (3) (;' .. ~;': '. ~ 0.00 . ~ •.

.Total . ";;'(.:'" 1.00.00 28.95 : '."

~gE ~~~:~:f~~l~r;;~/~~~ ......~~~<{} .~::.: ·~;i~j~·<:
(1) Newport Beach deiivered 2.871.16toiiiin·June to CRrs milled waSle processi(lg plant..Rasi.

dentlal wasle is 20.5 percenl 01 Newport Beach's lolal solid waste stream. ,.
(2) Percent recovered represents lhe lraetlon oltha incoming waSle stream that has been cap·

tured. e.g.• newspapers are 21.40 percent oflhe wesle stream and are captured al a rele 01
62.10 percent, equalling 13.29 percent 01 waste stream recovered. ..

(3) InclUdes yard waste. 19.5t percentl~; 4.39 percent; wood waste. 4.87 percent.
so~~e: City oiNe~~~ Beach. Celllom'i;;:199~~ .: .:~ .:'.: :..' .

arbage haulers as curbside recycling
~olleCtiOn b.ecause the haulers cannot
financially' benefit as much from the
former as the fatter, unless the hauler can
own lhe processing facilily.

California's new legislated recycling
goalS of 25 percent by 1995 and 50 per­
cenl by 2000 have communi lies looking
aggressively at any program lhat will help
divert materials. The company that
Niederhaus' community selected. CR
Transfer Inc.,. guarantees in writing to
recover at least 25 percent of the waste
sent to its facility. CRT is a subsidiary of
GR&R. one of California's largest collec­
lors. processors and brokers of recyclable
malerials: it also provides garbage haul­
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 operating a curbside recycling col­
leclion program. In 1974, it began monthly
collection of old newspapers. In 1989. the
city doubled the collection frequency from
monthly to bi.weekly and saw the
recovered tonnage go up from 100 tons to
over 250 tons per month. According to
Niederhaus' calculations. the program
was neUing !!. profit of over S1.000
monfhly.

However. the curbside recycling collec"
tionprogram for newspapers was discon­
linued at lhe end of 1990 with the startup
oi lhe MWP contract with CRT. The com"
pany ha.d requested thai it receive the
entire residential waste stream. including'
the old newspapers. Niederhaus also
cited a desire by the city to lessen tOe traf­
fic congestion and contribution to smog
from recycling collection vehicles.

CRT's payment In the 10·year contract
with the ci!y 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 also bears the
risk but gels Ihe revenue from selling Ihe
recovered materials. To make up the dif­
ference between the processing fee 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 wasle aUts
processing facility in Stanton. The com­
pany is meeting its contract obligation by
averaging 26 percent diversion from the
monthly delivery of almost 3.000 tons
(see Table 1). With residential waste com- .
posing only 20 percenl of Newport
Beach·s· lotal solid waste. that recovery
figure is producing a 5 percent reduction
in the total solid waste stream. .
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The company currently uses 20 to 25
workers 10 remove scrap pacer 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 eXC'2ed 50 per­
cent (see Table 2).
. CRT is building a new $10 million proc­
essing plant that will be on·/ine Ihis tal/.
Michael J. Silva. president of CRT. esti­
mates that the new system will be able 10
achieve a throughpul of 150 tons per hour
and maintain. or improve on. the current
recovery rate. II things go as planned. pro­
ductivity per worker will triple to about 2.5
tons per hour of recoverable material.

The heart of the new .processing sys­
tem will be a gigantic trommelabout 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
waste materials. To obtain higher re­
covery. material exiling the tremmel is
conveyed past magnetic separators. pick­
ers an.d an air classifier.

The new system will give CAT 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 percent in 1991 and goitlg up 5 per-

cent annual/y. "Haulers that fall 10 meet
these recovery goals will be in danger of
not having their permit renewed," says .
Niederhaus.

CRT feels very confidentthat il can mar­
ket theaddilional volumes of processed
malerials. "Markets have not been a probe
lem." says Silva. He uses the same
domestic and export material markets for
Newport Beach that he does lor 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 ofNewport Beach's
material." he emphasizes.

One mill where Silva has shipped old
newspapers separated from mixed waste
is the newsprint mill operate.d by Weyer­
haeuser in Washington. John Herpers.
general manager of the Quality Sort
Center .in Portland that purchases the

.mill's old newspapers. says. "In general
we prefer not to buy old newspapers
recovered from mixed wasle. However. If
the paper 'meets our quality standard.
the~ ~e will probably accept it. ..

Not a smooth rlde'for MWP .
The experience of other communities that
have chosen mixed waste processing
instead' of curbside recycling collection
progras:ns 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 ~WP
unit in In.diana. was unable 10 survive on a
S2o-per-lon payment for handling the



city's incoming residential garbage and kelso In Nashville. theo then·mayor and ning and Standards titled MunicipalWaste
shutdown its operation in Jurie. The com- . some city council members led a drive 10 . Combustion: Background InformatIon for
pany had spent more time and money. ,expand the capacily 01 thecily's in­ Materials Separation, the agency was
than anticipated in trying to de-bug its' cinerator and put an MWP system in at unable to find any stUdies documenting.
$2 million MWP system and was unable to the Iront end 01 the burner. No pians were the safety and. health ha~ards associated
find a market for the fuel pellets it pro­ mace to expand the city·S pilot curbside with handpicking malerials from mixed
duced. recycling collection of 20.000 house- wasle. However. by analogy to the' work
. •However. it was able 10 recover and' holds. ' . history of sanitation workers, the report

A. group of seven Southeaslernpaper warns about exposure to biologicalmarket about 35 percent of Ihe residential
10 and paperboard manulac:urers wrole· hazards. such as the hepatitus virus orwaste stream. accordin,9 Ron Friden-

Nashville's Metro RecycHng Offic~ in microorganisms presenl due to animal or
November 1990 stating that when' old human excrement (Le., from diapers).
newspapers are "commingled with gar­ Physical hazards can include backstrain,
bage. (il) cannol meet the stancard levels lacerations and .eye injuries. Finally. work­
of quality for the ... mills. Therefore. we ers .are exposed 10 chemicals from house­
are not interesled in purchasing this mate­ hold hazardous waste.

NewporfBeach; rialin Ihe future." These mills consume In .its 1988 Proceedings. the Inlema­
2.000 tons per day of old newspapers and tional Solid Waste Association published

California's manual represent a sizable regional markeL the results of a 1987 Danish study on "The

sorting approach diverts Last summer the pro-incineration Working .Conditions 'at Danish Sorting
mayor wasdeleated in an election that Plants." The workers interviewed at three

15 to 20 tons of recyclable saw both of his opponenlS comeoul ,mixed wasle sorting plants reported an

materials per hour_ average of two health nuisances. Oustagainst Iheexpansion of the incinerator.
was generated Irom moving materials.The proposal 10 boost the incinerator's
The presence of loodconlribuled to thecapacity has now been withdrawn lrom
prolileratlon of microorganisms and odor.the city council. and thepilol curbside

recycling colleclion Sharp objects constituted an accidentservice is now being
risk. . The monotonous work on ill­ofteredto 70.000 households. The MWP
designed conveyor systems producedsystem is on hold for further review.

An MWP system operated by Ch~rokee . ergonomic strains. such as carpal tunnel
maker;'general manager for the Muncie' syndrome. ·In the plantllt Kastrup.County, Iowa was inillally designed·to pro­
Sanitary District. After the district looked Denmark. over half of the staff hadduce a mixed.scrap paper grade. How­
at the cost 9f a comprehensive curbside ever. this approach was discontinued respiratory problems with asthma or.lJu­
recycling collection program. the com­ like symptoms.when lood contamination made the scrap
pany received a new contract with a pay- ' paper difficull to market to the Waldorf

Conclusionment of $26 per Ion that enabled it to Corporalion and other boxboard mills. A
A growing numberof communilies are try­restart operation in August. However, for spokesman lor Waldorf indicated that the

every ton that goes through the plant and Ing MWp, especially in combination withmill has been able to use old corrugated
back to the' landfill. the com.pany must some Iype of source separation. such ascontainers recovered from the waste
repayS26 per ten to Ihe Sanilary District. yard waste collection or drop-off collec­,stream in general.

The City of Omaha•. Nebraska initially Some recycling industry observers and. tion siles. The simpler the belter seems
contracted with Refuse Resource the rule lor financial and operational sue­environmental groups are concerned thaI
Recovery Systems 10 provide'MWP for contaminaled mixed scrap· paper will be .cess. MWP systems with higher capital
145.000 tons annually of residential dumped on the export market. Low-paid i":vestrnents in equipment d~signed to
waste. including yard waste. The com­ produce pellets or compost have had aoverseas workers will be used to sort the
pany offered to provide Ihe service for a harder lime finding markets to justifyscrap paper, wilh the unusable contami­

those capital costs.paYf11ent of SI3.70per In less than 'ton. six nated portion being landfilled. U.S. proc·
months. the company was losing too essors will get credilfor having diverted MWP Is attracUve .to communities
much money 10 continue operating under because of its coslthe entire .amount of Ihe scrap paper 10Vi and its abilily
the currenl financial arrangement. an to address not only the single-familyshipped. even though a significant portion
occurrence that provides some insight may belandfilled on a regular basis. waste stream, but also the waste stream
into the.magnilude of a bottom line lipping generated by multi-family households and

A similar accounting problem has
fee needed to'sustain MWP. . businesses. 'Traditional source-separa­

occu"ed in some materials recovery
RRRS subsequenUy submitted a pro­ lion approaches take loriger to implement,

facililieslhat process commingledrecy­
posal for MWP that was in the S2o-per-ton requiring more interaction with the public.

clables.Glass containers broken during
range. Omaha went with a lower cost Some MWP companies are finding that

collection may be counted as "recovered"
oplion of about $15 per ton proposed by siting the facilities Is not as easy as put­

when delivered to the processing facility,
Waste Management to process co­ ling in a source-separated materials proc­

butmayfrequently end up as a landfilled
collected bagged recycfablesonly (see essing plant. XL Disposal in Crestwood,

residue because broken pieces cannot be
"Do recyclables belong in the garbage?" ,Illinois thought its MWP system, located

color-sorted lor glass container manufac'
in the Mav 1991 issue). on the site of its transfer slalion was a

turers. recycling processing plant, which wouldWill MWP materials see
be unregulated the state. The statefewer markets? by
considers processingThere is MWP lall understill "an unanswered question toNo U.S. track record for
the rubric of a waste disposal site andabout whether recovered materials from occupational hazards • Is
considering aellon against XL Disposal ifMWP syslems can meel the increasing In a report by the U.S. Environmenlal Pro­
the company does not go through the per­quality levels required by end-use mar- tectionAgency's Office 01 Air Quality Plan-
mitllng process.



Companies like XL Disposal a~d others ..
that process mixed wastes are beginning
to build a track record that Indicates a
recovervrate 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
recyding 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 onoper­
ating experiences and to determine the
ability of large volume markets. such as
newspaper deinking mills. to handle mate- '.
rials from MWP operations. In contrast.
thousands of curbside recycling collection
programs (some of which have been oper­
atingfor a numberot years) serve as fairly
visible models of what can be done to
recover recyclable materials and the cost
to do it

Steve Sargent, director of recycling for
Rumpke. Recycling. Inc•• says his com­
pany is going to keep an eye on MWP as
analtemative to curbside recycling. The
company does operate a 15D-ton-per-day
facility that pulls scrap· paper out. of
selected loads of dry commercial waste.
However, right now Aumpke can hardly /
keep up with the demand from its custom-,;
ers for source-separated curbside reey­
cling programs. RR

f



• TAKOMA PARK residents are
required to use their recycling

, buckets to separate boWl's and
cans from other solid waste.

MandatoljRecycling
Works!

NATALIE ROY fairy, who had magically made trash tal' 4600 chassis. cost $38.000. The city
and (li~appear..had passed away. Landfill receh'ed a state grant. through Mary­

TYRONE LASTER \:a\lacity W:lS tlimini~hing and dis\lo~al land Envil'onmental Sen'ices, to pay
co~t$ weresoal;ng. As a result. \I'aste fOI' the \·ehicle. .
reduction anti recycling were going to The yellow recycling buckets.\1,;. Ro)' i~R ..c...c1ill~Director and Mr.LMt­ 5"gal

..,. i~ A,;,;i,;tant Director.. Takoma Park. become necessalT III January H\88, distributed to residents each cost $2.19. ,..
>larylalld-Dellarlmem of Publie Work,;. the city appointed 15 community mem, Area businesses and indh'iduals were

I
bel'$ to a recycling task force assigned ..olicited Jor contributions. Contribu­

N Aplil 19S9. Takoma Park beca~le to explol'e re\'amping the: city's rec~'­ tors' names were displayed on the side
the CU'sl municipality in Mal'ylantl to cling effol"ts. of the buckets along \\ith the city's re­

begin a mandatory I'ecycling curbside The task fOI'cerecommended ex­ crclinglogo.
collection program. picking up newspa­ pandingthe eXisting newspapel' collec­ Preparing the DPW )'al'd cost about
per. aluminum cans. and all three color$ tion to indutle glass andrnetals, It also 5.5.000 and involved digging out an area
of glass. j'ecommended hiring a full-time'l'ecy­ to enable the recycling truck to tip into

The Takoma Park Department of c1ingcool'(linator and issuing a request aAO-cu\'d container. This consu'Ilctiun
Public WOI'ks COP\\") pl'ovides weekly fOl' pl'oposals (RfP) for private collec- was pel:fonned in·house under thedi­
cuj'bside refuse and recycling sen'ices tion of recyclables. . rection of the assistant deput)~airectori
for 4.190 households. nearly 10.000 of The RFP l'ecei\'ed or.lv one bid. T~,.one Laster. Public education mate­
its 16.000 l·esidel1ts. Palticipationl'3tes . which Wa~ deemed unresponsh'e be­ rials cost $2.200 the first \·ear.
al'e extremely high, with thecumula~ cause of the high cost. As a result the One of the best known features of Ta­
th'e pal"ticipation I'3te in the recycling city decided to do the collection itself, koma Park's recycling progJ'3m is its
program all astounding 88 percent-91 To incorporate recycling into the city's enforcement progl'3m. Periodically the
percent participation ofthe single fam­ existing'sanitation sel'\'ices \\;thout ill­ recycling coordinator \\;U travel the re­
ily households served and 81 l>ercent cl'easing cost~.the city elirninatedbe­ cycling I'outes and inspect residents'
pal"ticipatioll of all multi-famil~' house- hind-the-house I'efuse collection and I'e.­ tra..hfor recyclables. If recyclables are
holds set",·ed. I designed 'the refuse routesfol' Itl0l'e found in the trash. a reminder notice is

In the prO!?1'lll1l'S first ye:tl~. O\'er efficiencr. With these chanl!'es and the ~h'en. Ifnoncompliance persists; warn­
1.I-l0 tOilS ofl'ec\'Clalilematelials wel'e fact that less g:lI'bage was being gener­ ing notices al'e given. If the resident
collected. O\'er 16 percent of the waste atedbecause of j·ecycling.the sanita­ . c~.ntinues to put recyclables into the
stream, a\'lliding nearly $.'iO.OOO in dis­ tion staffnill1ein the field was g'I'eat1r garbage. trash collection is stopped uh­
posal costs. Thepl"Og'I'am \\'35 SO enthu­ reduced, The c1epal"tment was able to til the re:!ident starts compl);ng and· a
siasticalh' received that in June 1990. decrea..ethe IIUll1bel' of refuse t1'1lcks ,~t) municipal infraction citation is is­
Takoma Park added tin containel"S. COl'­ and reaSSig'll one refuse crew (three sued.
rug-ated cal·dboard.and leaf and yard people) to.l·ecrcling \\ith no adclecllabol·. After the first well-publicized ticket­
waste to its curbside recycling pro­ costs. ing effol"t. the city's initial ;2 percent
gram. In addition. drop-otr.containers The cit\'also j:,sued an RFP at that pal"ticipationrate jumped to 88 per·
to collect Illastics. used oil .. and anti· time fol' 111'oces,;ing andmat'keting the Cl-nt.
freeze were placed at the public works collected i'ec~·c1ables. T~e city hiJ'ec1 a Future Plans\'artl. Illi\'ate haulel' l('url'ently Bfll to pick
. The cit~' al~o sponsors speci"i mixed­ up the commingledl'ecyclables and take Takoma Park is cUlnntly a~sessing

paper rec~·t:ling d.l·i\'esto collect hard­ them to an intermediate IJI'ocessing fa­ ')j.'lions to expand its recycling eUo/·ts,
to-recycle materials. such as telephone cility that markets them toan enel-user. h:c1uding: 1) adding plastics and mixer!
books. magazines. and junk mail. from popel' to its regular curbside program:Start-Up Costsresidents. Together with the annual :! changing its procurementpl'3~tices

public \\'orks leaf \'acuuming 1)I·og'l·am. The city'~ biggest eXllense$ were th.. t·:· pUI'chase I'ecycled paper and other
the city I'e('ydes about 36 percent of its dedicated l'ec~'c1ing \'ehicleancl buck·· l'«~'cled materials; 3) de\'eloping are­
\\"a~te ~tream. far surpassing county ets. somesiteVI'epal'3tion wOl'k COl' th.. t'::cling plan fOI' multi-family buildings,
and state goals. recycling containel' at the 0 PW ~'al'Ci. l';...ny of which are not yet sen'iced by

and public education, These costs to­ municipality; and focusing aStarting the Program :~,l- 4)
taled 552.500. -'\'''cSle I'eduction progJ'3m commer­

In 198, Takoma Park began torecog­ The u·uck. a "CurbSorter" (Kann c:..
011

1 establishments and institutions
nize, as ditl the reH of the countl'\', that )Ianufactul'ing Corporation. Gutteu­ .. ',;,ch as schools and communit,· build­
a trash crisis was illlminent. The u'ash bel'g, Iowa) recycling body on a Xa\'js- ~~. . DOG
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How to build a materIals
recovery fa,cility that works

!

It was a case of putting the horse before The minimum for Year One of operations
the cart. ' is 12.,000 tons. The amount inc:eases in

by Kevin O'Toole When officials of Orange County, annual increments to a 45.000-ton ceiling
Florida. mapped out their plan for a resi· in Year Five. For Waste Man·agement. this
dential curbside recycling collection pro­ translates into a guaranteed now of mate­

Kevin O'Toole is the general manager of gram, central to it.was having a guaran­ rials to process.
Recycle America of Orange County. Be­ teed destination for the materials that MIt's the best of both worlQs for each
fore taking charge ()f the Orange County would be collected - and an assured party." says Bert Luer of this public­
materials recovery facility•O'Toole served price for what was delivered. private ·symbiosis.
as a vice president of operations for "All our research indicated that having Luer. who coordinated Waste Manage­
Waste Management of North America's a materials recovery facility would keep ment's proposal and assisted in the
Northern Region. the cost of collection down,"~ says Jim plant's design, is market development

Becker, recycling coordinator for Orange manager for Waste Management of North
County, The alternative. truck-side sorting America's recycling programs in Florida
of the newspapers and the plastics. glass The company calls its' program Recycle.
and metal containers that would be col­ America. and it includes both collectionOrange County, Florida lec:ed from 130.000 homes. Nbums gas and processing services. Recycle

designed its residential and bums lime...·he says. "We decidli!d America of Orange County is one of about

Curbs,ide recycling collection that if we could contain the collection 60 processing centers presently under the

program and Its MRF to work costs. we could pass the savings on to W~te Management banner nationwide.
the customers arid therefore encourage

together. participation," Tons: 64.5. glitches: 0
Fiorida's 1988 Solid Waste Manage­ Orange County's proces~ing ,center

ment Act mandates that all 67 counties in opened the lirst day of collections, August
the stat'e cut their waste generation 30 1, 1990. By August 13. the county had
percent by the end of 1994. "For us to more than met its delivery quota for the
meet this goal," Becker says, "having a month.
MRF was key." There were cases. says Becker, when

Rather than making it an add-on at a collectiontnick would be filled after six
some future date. construction of a mate­ blocks. "We were pulling in as much as
rials recovery facility (MRF) became an 560 tons in one week." he ~ays. "We
integral component of Orange County's couldn't have handled it without an effi·
recycling plan. ciently run MRF." .

Testament to its efficient design was
Successful symbiosis the MRFs performance on Day One ­
The county solicited proposals in the 64.5 tons were processed without a major,
spring of 1989 for construction and oper­ gtltc.'l.
ation of the processing center. Waste The plant averages about' SO tons a day.
Management. Inc. of Fiorida was the suc­ although the figure climbed as high as
cessful respondent. and the contract was 223 tons during the first six months 01
finalized that November. The result isRe­ operation. Processed materials include
c,/cle America of Orange County. It's a steel, bi-metaJ and aluminum household
MFiF that works - for everybody. cans: PET and HOPE plastic bottles: clear

The county, which will ultimately own and colored glass containers: and news'
the facility. is insulated from severe mar­ papers.
ket fluctuations because of the set floor Design capacity for the 2i,OOO-square­
price established in the five-year contract. foot facility is 120 tons per day for paper,
In return. the county commits itself 10 de­ plus 50 tons per day for commingled ma­
liver a specified number of tons annually. lerial. over two 8·hour shifts. Inilial results,
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On an average day, at Recycle America of
Orange County, warlcers process 80tons of
materials along the plant's facon~.
The facility's ultimate capaoty is 300 tons
per day. ..

!

however:. indicate Ihat ltIe plant can aJ
ready process as much as 200 tons pe
day. The lacility'sultimate capacity is 3C

Designed primarily to process material
colleC:edtons per day.from Orange County's residen
lial recYcling program. neighborin
municipalities outside 'of the county pfl)
gram purview are also eligible to use. th
plant.·One city that has opted to do so i
Winter Park. A local Waste Managemen
division. Central Service Corporation
handles recycling collections for Winte
Park's 6.eOO-plus households as well a
about 63.500 households in Orang
County. (Orange County's collection sy
tem is'described in a sidebar.)
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-Impressive" is how Beckerdesc:ibesthe
planl '~It's a very dean-looking facility.

How3:11ie' ::.' 'et ,tlleretcomfuiri"lfif "·';the
..•.,. ,~¥:~~~~;~ ~'f;"~ {~.~t;,--,.."!-..~~~:;d':::"'" .', :.\:'F;:n-"~":';";"~'~f..:,:+"'" ':"::';',;J-=::~

What strikes you is how quickly the male- The maIomyofmaterials that reach the'- ~_beveril.ge botlles,,'and metal caris.1!'e.::
rialsare sorted." ' MRF·:;'frtjm,:",,,approximately ·~·130.000 ~Jartet includes fo!'d. beverage and pet::
~The plant serves as a template for single:famil{ homes are' collected .in:~~" food Cans·made of. sleel. aluminum 9r.::::

olller processing centers the company is Orange County's weeklycin1)side recy-':i ,oi-metal.: ?"~'::'.:':;;,''',::;',;::~> ,:,~:?~~:;':::S~
designing around the country." says Bill cling colleCtion program.The MRf.aJso ..~;:, Newspap~~ go iii aseparate ot?nge.)
Moore. formerly director of wastereduc­ services similar programs in· the cities :::~:'bin,with any overflowpl~ced in a pape( ':
lion and ree-fctin9 for Waste Management
01 North America and now vice president
of Paper Recycling International. a joint

.: ~~!~~~{;~~~0:'·~j~1~~~~~:Bf;~~.~~~;J~~:·~~~J~;:~~;~~e,~: l.;t~n
: .-.. 'Participants:".use:'· two' colOr-<:oded~<.;-participallon rates for the progr~ run ..

venture of Waste Management and Stone , ' stack8ble bins to store their reCycJables:;·~:·betwee":60 and 80percent. depending ::,:,
container Carporation. "One 01 the things 7 until coJreCti~ri day: 'A, green', ~in holds ;'-;,on th~ n'~igh\iOrh.oo(L~·;:::::·: ,:,.t:~~7l
that .makes the Orange, County facility
work." says Moore. Mis a streamlined and ~~,~~'~~\~:1\W~~:~~~"2~~~~~?~~;r~:;::;~~h··":.:~~f1~~
functional layout:'

/,,'
The plant is designed around a 10­ lipping floor to the baler, which is their way from curbside to the MAF. The

conveyor system withseparale. below-. positioned in .tront of the storage bunkers. contamination rate hovers below 1 per,
ground inteed conveyors tor the paper The commingled fraction, meanwhile. is cent)
and commingled tractions. Materials ar­ lifted onto an elevated sorting line. From Hallot the plant's 24 personnel are em­
riVe at the facmty in collection vehicles there. lhemateriaJs move to themainpick­ ployed as sorters. They manually sepa­
that .feature a minimum of two compart­ ing e=nveyor. Ferrous metals are first., rale the remaining materials -plastics.
ments. one lor newspapers and one tor pulled. magnetically. Any contaminants aluminum and glass c::lnlainers. The tat­
lhe commingled glass. plastics and cans. are then screened onto two residue con­ ter. sorted into loads 01 clear. brown and
The trucks ceposit the two tractions onto veyors. (RepresentativeQt how closely green glass containers. travel by three
specified areas ot the lipping floor. county and company work together is the conveyors to bunkers outside the building.'

The paper inieed goes directfylrom the near absence 01 contaminants that find Currently, the residue is buried in the
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Baled PeT and HDPE bottles are shipped Orange County with assured outlelS Ie
(0 the Plastic Rec-fCling Alliance plant in all papers and plastics, respectively.
Philadelphia. A joint venture' of Waste' . Some of the newspapers baled at ttl,
Management and Du Pont the Plastic MRF are shipped to a Slone Containe
Rec-/cJing Alliance refines therec-;C:ed affiliate in Jacksonville, Florida. PET an:
materials so /tIeycan be usee::: make high HOPS bottles, meanwhile, go to the Plas
grade consumer products. lic Rec,/cling Alliance facility in Philade

phia. Pennsylvania. (-Plastic Recyc!in,
Alliance" is the Waste Managemen!

Orange County Landfill. Plans are in the Du Pont joinl.venture.) There, :he recycler
works 10 have it approved for usa as daily plastics are modified and uP9'3ded intc:
c:::'1er for the disposal site. The residual the base material used to make high qual
tradon initially ran around 7 percent. but ity consumer procuc-oS.
adjusting the sc:een sizes has helped Waste Management and American Na
drop it down to about 5 percent Iional Can Company have also formed ~

joint venture that will broker all glass anc
Built-in markets ' metals colle~ed under lhe ausoices or
The MRF has the added advantage of Rec/c!e America. '
guaranteed markets for much of the mao

'terial that's processed. Planning for the future
Waste Management participates in a As emblematic of Orange CountY,as Dis·

number of joint ventures in the recycling ney World and Universal Studios are thr
arena. One is with Slone Container Cor. area's burgeoning population and the at,
poration, a leading producer of packaging tendant traffic jams. In Fiorida. growth 0:
products. Another is with the Ou Pont every kind must be factored into operatinc

'Company, whose expertise in polymer a MRF. -
,technology is widely recognized. 80th Already, Recycle America of Orange
ventures provide Recyc!e America of County has established a transfer statior

R~U1C6 Re<:yaitlg Msy 1991

for collection trucks that service the north­ of old corrugated containers (OCC) is C\Jr.
west sector of the county. The transfer renUy being processed. (CCe is sorted
station facilitates delivery of materials to on thenoor rather than on the conveyor.) ,
the MRF, which is located on a parcel of ' Long-term plans' for processing other
land at the Orange County Landfill in the grades of commerc:al paper will lake hold
southeastem quadrant. sometime after 1991. In the meantime,

The future has also. been fadored into ltleMfiFhas been known to salvage loads
the plant itself. A more mechanizedsep­ of outside haulers' commercial re,:,/­
aralion system for plastics and aluminum clables. On occasion, a haulerwhose load
cans will be installed when commingled has been rejected by vendors because of
throughput exceeds the original system's improper sorting has brought the mate­
capabiliUes. rials 10 the processing center so they

could be separated for reCY9!ing.
Built-in fleXibility
Having the MRF also allows for nexibility No surprises
in the county's program. As Becl<er says. 'Just six months after Recycle America 01
"We can acd materials beyond those orig­ Orange County cpened its doors. 10,544
inally designated for collection." A case tons of processed recyc!ables had gone '
in ~ointwas the temporary addition of tele­ out them (see sidebar). In addillon to the
phone books. to the'collection routes. Be­ facility's design, Moore cites another
tween last December and lhisFebruary, reason for the facility's success.
participants could set out their,old phone "In terms of both malerial comoosition
books along with their newspapers. Recy­ and now, there are no real surprises." he
cle America of Orange County shipped says. This same strategy of, as Moore
the, books to a U.S. Gypsum plant in 'puts it, "knowing exactly what you're
Jac!<sonville, 10 be recycled into wall· working with," will form the basis of all
board. future plans at the MRF.

Recently the facility began phasing in 'Thars Why this plant works," he says,
commerc:aI rec,/clables. A small amount "and works so well." AR
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SEAnLE'S ROAD
TO RECOY·ERY

Designed to change Seattle's lifestyle- through
waste reduction and accomplishment ofa

60% recycling and composting goal, the
City's new integrated solid waste

management plan focuses onfutui'e, and
'present, realities.

Lade Parker

T
HE SCENE is Seattle in the containers and compost biDs of all proposed Integrated Solid Waste Man­
year 2010. In many ways shapes-and sizes are available at most agement Plan. The City ofSeattle has a
the City is much the same as hardware stores: Other commonly sold population of half a million and in 1987
20 years ago: diverse neigh- prOducts arereusable canvas bags generated an estimated 686.695 tons of

• b"'boods.. .,0.
and

sperous. bulk food containers for groceries and waste, Of this. about 25 percent
downtown. a vigorous port C:UTy out foods. plastic bag drying lliO.283 tonsl was recycled -by private
and .industrial area. a land· racks and stylish mess kits for eating recycling companies. leaving 516,412

scape green and beautiful all year out at fast-food restaurants. to be disposed of. The Cil:)' has just
round. Looking closet; however. one Recycling isa flou..-ishing business. spent a very mtense year-both politi·
finds people living and working in a dif· with many firms competing to collect a cally and technically-really looking at

-ferent way. They don't talk abou~ it "'"ide_ variety of recyclable mater:ia.ls. itself.. its waste and whac it should be
much. because it seems the natural Recyclables and compostables are col- doing. ASa result..the City COUIlcil has
way to be. but they are thinking differ­ lected once a week from nearly every made some momentous decisions. four
ently too. A3 a result of thousands of home. office and ir:idustrymthe City.- of the most important bem~
unconscious choiCes. people in Seattle Waste collection is necessary less often. • A.goal of recycling and composting
are throwing away much less than they ProcessiDg of rec:yclables has become 60 percent of the City's waste by
did in 1989. a major industry in Seattle; employing 1998 was established. and programs

Source separating recyclables and bundreds of people. The brightast. designed to accomplish that goal
-compostables has become· a way of.life. most creative young men and women were approved:
Inmost homes. every room has a recy­ often choose careers m developing new • Development of a waste"t~nergy
cle can. A. sman waste can is tucked recycling technology and designing plant was set aside to give citizens a
away in a corner of the kitchen for ocea­ new products made from recycled ma- _ chance. to show how much recycling
sional use. Many homes have a com­ terialsand with minimal. easily recycla· - can be done. and bec:auseof UIlcer'
post or worm bin. either in the back­ hIe packaging. Recycled products and tainties about future regulation of:
yard or on the patio or deck. Every secondary materinls are among .the -ash disposal:
bome bas a special container for food port's fastest 8TOwing exports. • A collection system and rate struc·
waste. At work.. in school. in shopping Thesedays. so much material is recy: ture were adopted to give Seattle
malls and on street comers. people ea­ c1ed or never thrown away in the first consumers choice and control over
sually toss their pop cans. bottles, Place. that relatively little is lett- over the rates they pay for garbage collec·
newspapers acdpaper into recycling that can be called "waste:' That reo tion: and .
cans and scraps .of food intO com-oost maining nonrecycledwaste is shipped • A Choice was made to gain control of
buckets. Employees are rewarded for by train to a landfill m eastern Wash- waste disposal by leaving the COUIl-
discovering ingenious new ways to re­ ington or Oregon where it is buried ty -s dispos:u systeln, andpr~~ a
duce waste or recycle office'materials. safely. . new landfill throu~n a' competl.t1ve

10 make waste reduction and recy­ request. for proposals.
cling easier. dozens of products, in­ GETTING THERE These decisiOJ:lswere made after a
vented by enterprising small. busi­ That long term vision of the future great deal ofsr;udy and forethought.
nesses. are DOW manufactu1'1!d and will become realitywitb thesuceessful The Solid Waste Utility)ast year com­
distributed widely. In·home recycling implementation of Seattle's recently pleted e. 10 volume EnVU'Onmenta.llm-

BloC'tcu: JUN~ 1989
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pact Statement on Waste Reduction. garbage bills. Setting an enmple for
Recycling and Disposal Alternatives others. the City has adopted 'a policy
whic:hused. a computer model to closely prohibiting ,City purchase of plastic
enmine the COSts and effects of si% re­ beveragt!· cans and .polystyrene foam
I"Vcling scenarios involving 21 different food and beverage containers. Also. the

ycling programs and matching them City has lobbied for Federal and State
.th 13 disposal options. including packaging legislation.

near and distant lanciiilling. l:l1.Ued The most effective waste reduction
solid waste processing and waste-to­ strategy has been the var.a.ble can rate
energy plants of various sizes and structure which gives customers a fi·
t:tpes. nancial incentive to reduce·the amcnmt

The City has also conducted a com· of garbage they throw away. Residents
plete' waste stream analysis. probably must pay for the amount of garbage
the most thorough yet undertaken in they produce. As they reduce the
the country. Samples were collected amount they set out. they are rewarded
monthly for a year from both commer· by,a cheaper garbage bill. Since 1981
cial and residential waste to ensure an when the variable can rate struetlu'e
accurate record of seasonal trends in
the disposal of solid wastes as well as Contracted curb.lde collection of
differences from various sectors. recyclable. Is handled by two

To achieve the 60 pen:ent reduction companies: aecycle America (a,
and recycling goal. the' City is imple­ Wane Management Inc.) on the
menting a wide range of progTam5 in­ north end althe city, and Recycle
cluding public education. curbside col· Seanle (Rabanco eo.) In the south.
lection of recyclables and yard waste.
commercial and apartment recycling
and mixed waste processing of select
loads of waste. The Citv will also con,
sider developing a food waste compost·
ing facilit)~

WASn REDUCTION AND RESIDENTIAL
RATE DESIGN

Although waste reduction is the
r.ity's highest priorit:r for solid waste

lDagement. efforts so far have been
..uted. The Utility has piloted a few

community educational projects and
has inserted selective shopping tips in

, BloCYcu:

was est:lblished. the 8\'er:lge subsc:'ip­
tion for residential ratepayers has
dropped from 3.5 to 1.4 cans.

The City's Dew rate structure is sum­
marized below:
• Multi·flUDlJ,. VarisbJ~ lUtes. Multi·

family building owners can choose,
any level of service. whereas previ·
ously they were limited to subscri~
tion leVels equal to multiples of the
number of units. Allowing these cus­

I,tomers more service level flmbility ,
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 reflect 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.

• Bac:kytud V'S CUrbside Pickup. Cus­
tomers are offered a choice between
curb/ailey and backyard service.
Rates for backyard pickup are 40
percent more than bringing the can
to the curb. This 40 pemmt premium
represents about douQle the ,cost of
service. but provides a strong incen­
tive to bring waste to the curb and
eventually lower collection costs.

,. Basic Race 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
races. The second and third can each
cost an additional $9 rather than the
1988 55 differentiaL This was done
to provide an increased incentive for
waste reduction and recycling. In
the long run. customers should be
charged based on the actual weight
of
week.

the garbage 'they produce ,-each
The current variable can rate

is as close as the Cityc:m currently
get to an infinitely variable rate. ..

• btu Waste. A pre-paid trash tag
for e:rtra ~te is available for SS.

• Yard Waste. Curb/alley collection of ,
yard waste is available weekly or hi-
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Call 684-7600
~ s..rae Said Watt I/liity.

CURB WASTE•••
. RECYCLE

weekly for S2 per month. With a re­
quited 3Z1l1ual subsc.'"iption. As m.any
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 compostiDg.

.MbJi.cazJ. A new 19 gallon~
service is available to those who pr0­
duce little waste andlor recycle and
compost most o{ theirwasce. This
rate provides a sigDificant incentive
for waste reduction and recycling for
customers who were not filling one
garbage can.
Bulky Item Pic.lmp. For a '$15 fee,

. bulky items such as refrigerators.
stoves. mattresses and sofas will be
collected. The service is on-call.

CURBSIDE UCTCUNG
Begun in February 1988, the curbl

alley recycling program serves .aD sin·
gle family houses andmulti·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 recyclables.Materials
collected include newspaper. mixed pa·
per. cardboard. glass. tin cans and alu­
minum. The Dorth end contrac:tor. Re­
cycle America la Waste Management,
Inc. company)! picks up these materi­
als weekly in three stacking bins. The
south end contractor. Recycle Seattle (a
Rabanco Company). collects the same
materials monthly from 60 or 9().ga1lon
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 annual payment and shares the
ri.s~ with the City for recycliDg marke,t
pnces. 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 beats
aD the risk 'for recycling market prices.
Each year the price paid per ton will be
adjusted at 80 percent of the c:haDge in
the Consumer Price Index.

In. its first year the prograJti has ex·
ceeded the original projections for par­
ticipation and for tonnage. At the end
of the first year, Over 65 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 reeyclables through the
curbside program. The program"s suc·
cess can be attributed to several fac­
tors, iDcluding the solid promotion
done ,by the City and the contractors
the program's convenience and the fact
that many people in Seattle already
were rec:yclin:g to some uteDt. The
1988 recycling tonnage from thec:urbl
alley recycling program represents
about ten percent of the residential

waste stream and about 3.5 percent of multi-unit buildings. The City will be
the total waste stream. divided in~ s~:ors,allowing propos'

ers to SUOJ:Illt proposals to serve
APARTMENT UCTCUNG smaller parts. or all of the Cicy;

Meanwhile. as the Request for Pr~
On January 30, 1989. the Seattle posal is being developed. the Solid

City Counc:il approved an Apartment Waste Utility will also negotiate with
Rec:)-cling ,Diversion Credit Program. the c:ur.ent curbside conc.-accors to add
According to the diversion credit pro- apartment recycling to their routes. If
gram. ,the City would pay private reey. a reasonable price and service can be
clersJor each ton offromreevclable material negotiated during this process. the
that they diverted the apartment Solid Waste Utility will sug~St to the
building waste stream. The diversion City Council that the City take this
credit was to be paid to any recycler quicker. simpler route towards adding
who could meet the terms of a form comprehensive multi·family recycling
contract approved by the City Council to the City's recycling progtams.
The program was seen 'as a way to pro- If COntracts can be negotiated with
vide a variety of recycling services to the Curbside Contractors. an apart·
multi·family buildings lfive or more mentreeycllng program will be in place
anitsl and to mitigate the effects of the by Fall. 1989. If the City issues an
curbside program on private recyclers. RFP,it will be early 1990 before a pro-

.As of May 1. 1989. only one private gram is in place. In either case. the
recycler INuts '12' Bolts Rac:ycling} had Solid Waste Utility plans to allow Nuts '
signed the Apartment Recycling Con- 'n' Bolts Recycling to continue collect·
tract. UPOI1 further questioning of iDg rec:/clables (for S35/tonl under their
other private recyclers. the Solid Waste present diversion credit contract.
Utility de~ed ~at ~o ?ther recy. . .In 1988•.3 full-time apartment recy­
clers were mterested m slgt111lg the a· ' cling coordinator was hired to develop
istingapartment rec:yclingcontract. and implement the apartmentrec:y­
SiDce Nuts 'D' Bolts Recycling is a very cllngprogram. The coordiriator is reo
small company that ~not.able to ~e- sponsible for iDformiDg ap~rtment
quatelyserve the entire cty; the City owners. managen; anddwellm how to
decided that it needed to take a diHer- recycle. promoting the availability of
mt approach. . the program throughout the City; and

The Solid Waste Utility has. ~. coordinating information between the
'fore. begun developing, a RequtlSt for City; recyclers ,and apartment building
Proposal for a contrac;torisl to ,serve owners. managers and tenants.

•

•
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CIt( of SU~/t! Montllly RaJdentaJ lIJIIa

ClJntainer SiZe 1968 Rates 1989 CJJrtJlADey Badcyarrf SeIVice

~
~an) NlA $10.iO NlA

On~

(30 G~lon) $13.55 513.i5 $19.25
Two-C;n
(60 Gillanl $18.55 SZ2.iS S3U5
ThI1!e-Can
(90 Gillon) S23.55 S31.i5 544,45

Eac!l Additional Can
(30 GalIOn) $ 5.00 $ 9.00 $12.60

TARD WASn COMPOmHG PlOGIAMS mUCAnON AND COMMUHm I11AnOHS
InOctDber 1988 the City Council Market research iZldicates that the

mandated that yard waste be sep~ publie canDot md will not adopt a new
rated from garbage. To handle this behavior or participate in a new pro­
yard waste. the City has begun a three- gram unless they know about it. are
pronged yard waste management persuaded of. its benefits. find it easy to
strategy of backyard eomposting. do. and are frequently reminded to do
curbside yard waste eollection and ex- it. These concepts have been the basis
pansion of the transfer station dean of the Utility's community relations ef·
green collection program. forts for the past two years.

The Utility has budgeted $530.000 To ensure an integrated. consisteDt
for the first year of the backyard com- approach to gaiDiag public support for
posting prog2"am, with 75 percent of the City'~ waste reduction aad ree:y­
the cost to be covered.by a WashiDgton cling goals. the Utility has assigned
Department of Ecology grant. The fol11' staff to be responsible for piaDning
City will hire a eonsultant to coordinate and managing the information. eduea­
... 'Jrogram which will employ the tion and involvement activities. A pro-.

"alent of six full·time trainers to motional consultant and staff from the
reach 6.000 residents. Each participant City's recycling md waste collection
will receive in-home instruction on como, contractors join the Utility staff in
posting techniques and a free compost- both the pllUJDing and implementation
iDg bin or $25 equivalent. phases of promotion aud eduClltion ae·

On January 1. 1989.' as part of new tivities. T)1e cost of these activities is
garoage collection contracts. the City about S375.000 per year. not including
began curbside collection of yard waste staff salaries. but including consultant
from all'City residences. For a fee of 12 servic:es. costs of slide ,shows, bill in­
per month. as many as 20 can.s. bags or 8ert.s and other audioivisual and priDt
bundles of yard waste will be colleeted. materials.
Yard waste is collected on the same day This year the Utility wiIl establish a
as garbage using a one-person rear-load Block Leader Program to organize vol­
truck. General Disposal collects weekly . lUlteer citizezu to distribute Utility'nt­
in the northern tw()othirds of the City. erature door-to-door on their block. en­
U.S. Disposal conects monthlyNovem- courage participation in Utility
ber through February and biweekly PrOgrams and educate their neighbors
during the remainder of the year in the about waste reduction, recycling and
southern third of the City.. compostiDg behaviors whichwiIl be

Yard waste is hauled to the Cedar necessary for the City to meet its 60·
Grove Compost Facility. a new com- percent recovery goal.
posting facility located on 26 acres ad· Historically. new recycling and com·
jacent to the Cedar Hills Landfill and posting programs have included a bud·
owned and managed by the Rabanco get for publicity and information. As
Company. Cedar Grove has been per' programs are designed. the Utility will
mitted for operation and is beginning continue to include sufficient emphasis
to receive material. The facility is des· on getting the word out. This. includes
igna.ted to process 30.000 tons aDDU-, written and audi()ovisual media.' In ad·
ally, but with additional equipment dition to using public service aDDOUDCe-

'oj accommodate more. The yard ment.s and press releases. the Utility is
.e is shredded by a tub grinder, going to develop a newsletter for distri·

screened and piled in windrows to com· bution by block leaders. Neighbor'
post. The finished compost wiIl be sold hoods with low sign-up rates for carbo
as a soil amendment or landfill cover. side'recyc:li.Dg will be targeted for

'-

BloCYcu:

special attention.
Although the Utility does not con·

tract for cOllection in the commercial
and industrial sectors. it has a role to
play in promot!Dg waste reduction. and
rec:ycling in these sector'3 and provid­
ing information about private recycling.
serviees. Commercial garbage cus­
tomers need information on how to re­
duce waste ana where to find~
service provider'3. The Greater.SeattIe
Chamber of Commerce bas offered to
be a parmer in such an effort. The City
is working with the Chamber to estab­
lish a RecycliDg Counc1 to serve as the
point of information for all commerCal
waste reduction and recycling services.

COMMUNITY ENGINEERING
The aim of t!:1e Utility's public: educa­

tion activities is that school children.
citizens and rate payers llDderstand the
need for waste reduction and recycling
so they will produce less waste and Ie'
cycle more. both at home md at work.
Through its public education program.
the Utility advocates change in the
way people trut solid waste. from a
throw-away mentality to a conserva­
tiOD ethic. Educational themes include
selective shopping. reusing produc:ts.
buying durable products and avoiding
acessive packaging.

Through school programs, ratepay­
ersof tomorrow can be influenced to
change waste reduction and recycling
behavior. Waste. lIWlagement educa­
tion and waste reduetionand recycliZlg
practices are being incorporated in
school classrooms from K-l2. A 2988
study, Recommendations for an Ele­
menrarv Sci&ool Curr'.culum and Edu·
cation Program on R6CYc!blg. which in­
cluded focus groups of Seattle
teachers. recommended that the Utility
develop a comprehensive solid waste
edUC:ltion program'for the Seattle.Pub­
lie Sehools. The schools' progi-ams
should aim to establish awaste rednc­
tion and recycling 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 programs.

With this comprehensive approach
to management of its waste. the City is
well OD the road to reaching it:! ambi­
tious 60 perc:ent recycling goal. Though
a challenge. it is Dot an impossible task.
With careful implementation. IU1d with
mid-eourse correctiotls when and if
needed. the goal can be aecom­
plish~ •

LoN Parleu is thw R.cyelin, Coordina­
COr for till at)' ofS6tJttk. Pan of this No

port is based on JuT p~,mt4tiDn tit tM
BiDCycUt West Coeut Confwrmct in San
Fra.n.t:i.$co, C4Jifornil:, Marek 1989.
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Articles on Technical Issues

Papers

New England Grinc "Material Recovery Facility"

Savage, George M. "Design of Materials Recovery Facilities (MRFs)"

Articles

Apotheker, Steve "Market Quality Issues Loom for MRFs," Resource Recycling (May
1990)p.28.

Arnold. Hans G.and Guttentage, Roger "What is a MRF?" Waste Alternatives p. 37.

Cameron, Margaret and Gamier, Thomas "How to Select a Shredder," Waste Age (July
1989) p. 121.

Diaz, Luis F. and Golueke, Clarence G "Quality Control and Waste Management",
Biocycle (July 1989) p.65

Diaz, Luis F. and Southworth, Matthew J. "Transfer Station Recycles 100 Tons Per Day,"
BioCycle (NovemberlDecember 1987) p. 34.

Goldberg, Dall "MRFs Thrive on the East Coast," Waste Alternatives p. 50.

Johnson, Bruce "San Francisco Recycling Proves Less is More," Resource Recovery
(September ·1989) p..41.

Kneass, Don "Parking Lot to Processing Facility," BioCycle (September 1989) p.67.

Kohrell, Mary and Olson, Gary J. "What's the Future of Cooperative Marketing,"
Resource Recycling (June 1990) p. 34.
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Marcelino, Michael "MRF Automation Making Strides Into High-Tech," Recycling

Today (July 1989) p. 38. ' .

Peluso,Richard A. and Ruckert ill, Ernest H. "Transfer Stations Can Recycle, Too!,"
Waste Age (July 1989) p. 125.

Salimando, Joe "Rhode Island's MRF," Wa.ste Age (Septembe: 1989) p.126.

"New York's Laboratory In Harlem," Waste Age (June 1989) p. 100.

"Nation's First Merchant MRF," Waste Age (February 1989) p. 79.
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Wha t is a MRF'7

A Material Recovery Facility, or MRF, is an intermediate processing

center which transforms recyclable solid wa~te materials into marketable { I

industrial 'feedstocks for subsequent manufacturing proces,ses. The MRF,

as designed and operated by New England CRlnc., incorporates two separate

processing lines - one for paper recyclables and one for mixed recyclables,

e.g., glass and mixed metal beverage and food containers'and selected

plastics. While most MRF's currently in operation employ l~bor-intensive

sorting and processing techniques, New England CRlnc.'s MRF capitalizes

on near-total automated technology.

How does a MRF wo~k7

Figure I shows the layout of a typical New England CRlnc. KRF.

Recyclables are delivered to the MRF separated into two screams or fractions:

paper and mixed recyclables. The method of collection and delivery of

recyc~ables 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 by thevaste generator and curb-side collection by

compartmentalized collection vehicles on a regularly scheduled basis.

For optimum MPJ" operadonal efficiency certain standards ,must be met

at the time source separation'and curb-side collection and delivery to 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

finish photographs or brochures Should be, removed. All beverage and food

containers (metal, glass or plastic) should be empty, rinsed, dry 'and un­

broken, not crushed, W'ith all tops(caps/lids and labels removed. Adherence

to such standards should cause minimal inconvenience to the vaste generator.

Additionally, most source separation/curb-side collection programs prOVide

a plastic box (made of recycled plastic), free of charge, t,oeac:h household

f~r the source separation and curb-side set-out of mixed recyclables.



Upon arrival at the MRF, each recycJ,able delivery vehic:le 1s first

weig~ed and then proceeds to an inspec:tion stationfcir load ac:c:eptance and

movement to' the drive-thru.: at. the tipping floor end of the facility. The

tipping flcior der1vesits T!-ame from. thefac:t that this is where the vehicles

dump 01" "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 pap~r'pro~essing line pit and its

load of mixed recyclables in the vicinity o.f the mixed. recyclables processing
, .

line pit. Once. dumped on the floor, the load is further inspected .for delivery

sta~dards compliance and is accepted 01" rejected accordingly.' The delivery

vehicle exits the faci.lity and returns to the scale where .1tis weighed again.

Thus, accurate records of total tonI!age of recyclables del1veredcan be

maintained. Front-end loaders 'ar~,used to push the paper and mixed recyclables

into the respective processing line pits.

The paper pr~cessing line is rather simple, involving only sorting

to marketing s'tandards and baling. The resulting bales are taken directly

from the baler by forklift and loaded onto trailers for shipment. This is

'New England CRlnc.'s handle-once-baler-to-trailer concept.

The mixed recyclables processing line is the heart of Nev England

CRInc.'s· MRF. The system employs near-total automated sorting and pro­

cessing techniques. The sorting technology itself is of turopeanorigin

and design. Basically, the system breaks, the mixed ,recyclables.waste

fraction down further into ferrous metal, aluminu=:, amber glass, green

glass, flint (c:.lear) glass, PET (polyethyiene), plastic and HOPE (high

density polyethylene) plastic fractions. tach of these resulting fractions

are then processed to meet. marketing s.tandarcis specific to eac:h fraction.

Figure 2 depicts the layout of the mixed recyclables p~ocessing line.

From the mixedrecyclablespit, material is' fed by the stock conveyor COl)
to a chain conveyo'r (02) to a belt conveyor (13) to a magnetic separator (04)

which sepa~ates or s6.rts ou~ all ferrous metal. The latter is then directed

via another conveyor (011) to a shredder where it is shredded according to

marketing specifications. The rem~ining fraction, consisting of aluminum,



'-.

glass and plas~1cs. is ~ben directed through a screening machine (IS) which

. divides the material stream into' tvo streams and screens out waste (non-

recyclab1es) and broken glass. (both'. being directed by conveyor (#20) to a

';esidue container). Each ma·terial: flow is directed to inclined sorting

machines ('6~ 6.1) where heavy materials (glass) are separated from light

ones (aluminum. PET and HDPE). The glass is directed by conveyors (07. 7.1)

through another screenin"~ machine (#10) and then onto a sorting conveyor (112)

where it is sor~ed by color. Since flint glass comprises 55 percent·

of the glass fracti.on. green and amber glass are "negatively pulled" manually

and directed by separate conveyors (117. 18) to crushers which crush each

color glass separately. Since the flint glass vas not pulled. it proceeds·

along conveyors (812, '19) to its own crusher, where it too is crushed acc:ord­

ing to marketing specifications. Going back.to the inclined sorting machine.

the. light materials are directed through screening machines (88, 8.1) and

aluminum separators ('9. 9.1) which sort out the aluminum. The latter is

directed via conveyor (116) to a fla~tener or baler where it is processed accor4ing

to marketing specifications. The remaining plastics 'frac~ion is sorted in~o

HDPE and PET frac:tions and directed via conveyors (#13. 13.1. 14) for

subsequent processin~. The HOPE is granulated and the PET is perforated

and baled according to
/

marketing specifications. The system is designed

to accept additional recyclable frac:t1ons upon market development, i.e.

comingled plas~ic.

The Rec!cling-MRF Rationale

\

Study after study. conducted-across the Uuited States. 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 priori~ies:

• Energy Conservation - The use of recycled materials as

manufacturing feedstocks conserves large quantities of essential energy

resources.

• E!fective Raw Material Utilization'· The use of recycled

materials conserves critical non-renewable natural resources for generations

of Americans to COlXle.

.



o Sound EnvironmentalManage~en~ - Recycling noe only 'reduces

the volume of the waste stream which must ultimately be ~andfilled. but
i .;

it removes potential contaminants, such as heavy metals, from the, waste

stream.

Recycling has also been demonstrated to be the most cost effective

solid w,aste management option available. New England CRInc.' s near-total

automated MRF offers significant advantages OVer other labQr-intensive

systems:

o facility Capacity - While ~acility capaciey can be scaled to meet

specific daily tonnage requirements, 80 tons of mixed recyclables and 60 tons

of paper per day can typically be processed for a community of 250-300.00, population.

o Marketing Sp~cification-Materials are processed automatically

to meet specific marketing standa~ds.

o Marketing Advantage .. Due to the high volume and·good quality

of marketable materials processed by the MRF and New England CRInc.,

premium market prices are obtained for all materials sold.



(, f

. + . . + •+ ,.--_ ... _---

MIXED· IU:CYCLABLE:S - +.
PROCESSING LINE

TIPPING
+FLOOR -

, PIT
I-- - - _~I--,.;",;;;.::.--....

J\ -
+.•

o ..
F PAPER , ,., +.
F PROCESSING
I LINE ••.::-_-.

I
.-

· .
• -_: :C'===::1PIT

C , I
E ..

+.
-

* * * +

+

r
14'wide access door

* 8'w1de loading dock door

push wall
U

CYCLABLES
DELIVERY
V'£IIIC1.E

CCESS

FIGURE 1



, MIXED RECYCLABLES PROCESSING LINE

Tj -.- 1 !

I
1-I-

I"
I.-.i

I
I+
t

j' ""

n
\'

,I
lO"

t
IWUr.OI

r' .'-
~:s
.;:

"'~Ii·UI
~'(l" ...·.c-...
"0' ....· t7

I
18
I

12
!

19
I I

I::

L-
JI:

PIT
2 I

..-.:. -
"-"'111.' ---=:::..t':OU\ t

FIGURE 2

..

....



I I

DESIGN OF MATERIALS RECOVERY FACILITIES (MRFs)

George M. Savage
CalRecoveryI Inc.
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Abstract

The design of MRFs is discussed, including the design criteria for the facilities, the

available equiprtJent, and system performance. 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.igns of processing lines and facilities are presented along with

descriptions of design rationale and consequences.



I Introduction

. .

The design .of a materials recovery facility (MRF) follows a series of basic considera- .

tions, which generally include the following:

1. Identifying the characteristics of the wastes to be processed.

2. Maximizing recovered product quality..

3. Maximizing diversion of wastes from landfill.

4. Utilizing· proven system concepts.

5. Provision for receipt of municipal solid waste (MSW), based on the. types and 1re-

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 input municipal solid waste; namely sour,ce-separated or mixed.

Taken here, source-separated wastes refer to those that are collected in singular (Le., seg-

regated) components or incommingfed form (a mixture of several components, e.g.~ met,al

and glass containers). Mixed wastes' are not separated prior to' collection and obviously

such a mixture contains numerous components.

Source-separated recycJables do not suffer from the higher degree of contamination

from food wastes and other contaminants exhibited by recyclables in mixed MSW. Thus,

2
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the percentage rec:overy of recyclables from source-separated wastes issubstantiafly

greater than that from mixed waste~.

The following discussion considers first the design ota MRF for processing source­

separated materials. Subsequently, the design ofa MRF for processing mixed MSW is

considered.

Source-Separated 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 containerprocessing line.

Each of these flow diagrams is also a mass balance showing the tonnages of the various

recyclables as they enter and exit the system.

The process design in this example assumes that 25% of the available recyclables

arrive at the facility in pre-segregated,singular form (e.g., tin cans) and that the remaining

75% is commingled. Each of tI:le flow diagrams shows provision for redundancy in receiv­

ing, sorting, and processing.

Breakage and contamination generally amount to approximately 7 to 10% of the in­

feed total. Glass breakage during collection and material handling at thefacilttY results in
,

the loss of small particles of glass as residue, if markets for mixed colored cullet are not

available. Contamination must be removed within the ranges .dictated by the market speci- .

. fications. Common contamir.tants include corrugated and magazines included~ith resi­

dential newspaper collections, and low-grade paper (such as envelopes with windows) in

commercial high-grade paper collections.

3
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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 01 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 Jines are

totally redundant. with each capable of handling 'either the maXimum anticipated mixed

container waste or the ,maximum anticipated segregated container waste. The third line i~

provided to handle segregated plastic and"aluminum containers ex!=lusively.

The ~ipping 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 result-

ing from equipment failure. However, the provision of extensive redundancy is expensive.

Substantial economies may be realiz~d by eliminating redundant processing capability and

operating on.at least a two-shift basis. However. in any plant. machinery can and will break

down.. 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 a mixed MSW processing facility. Such

materials recovery facilities segregate and recover the recyclable components from the het­

erogeneous-mixture MSW. As opposed to MRFs processing commingled· and segregated.

6
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components wherein 90% or more of the input materials are recovered in the form of mar­

ketable end-products, MRFs processing mixed MSW can recover approximately' a 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 design addi­

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 recyclable materials from mixed municipal solid waste,

including ferrous, HOPE, PET, aluminum, and several grades of paper, is presented in .

Figur~ 4. The processing capacity is assumed to be 50 TPH. The 'processing system in­

corporates both mechanical and manual 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 load:rs" and a picking crane are employed to remove large, heavy objects

and other nonprocessible~ from "the waste st~eam prior to the waste entering the process­

ing equipment.

Provision is made in the facility to" segregate corrugated .an~ other marketable waste

paper grades by wheel loader that arrive in loads of waste composed predominantly of pa­

per materials. When suffident corrugated or other paper grades are removed on the tip

8
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ping floor t?Y wheel loader and accumulated, the materials are transported directly to a
. .

baJer, bypassing the mixed waste processing equipment.

Mixed MSW is introduced to a two-stage primary trommel,. with trle first stage under­

size material passing by a magnetic separator for ferrous extraction. The resulting process

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, fer­

rous from thetrommel oversize material extracted by a magnetic separator joins the ferrous

extracted from the second-stage trommel unders. Ferrous cans' are so'rted from other fer­

rousand sent to a can processing subsystem to provide a product with minimal.contami­

nation.

Atter passing through a magnetic separator, the-primary trommel overs are con­

vey~d to a second sorting stalion where HOPE, PEi, aluminum, cardboard, and various

paper grades are manually se·parated. When sufficient quantities of these materials are ac-

cumulated, they are processed by one of two balers. 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. HOPE and PET containers are manually sorted at this sta-

tion, as well ~s 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



Additionally, mechaniC?al and electro-mechanical'separation systems for plastic polymers

and aluminum materials are developmental for waste processing applications.

Proce~ residues account for about 85% ofthe· incoming solid waste. Much of the

process residues.are combustible and biodegradable organic materials. These materiais

require landfill disposal unless
"

processed for energy recovery or converted to a com·

postable feedstock for subsequent composting. For example, if refuse-derived fuel recov·

ery is integrated with~aterials recovery, the residue stream could be reduced to 15 to 25%

of the input MSW;

Conclusions

The design of materials recovery facilities is dependent upon a number of consider·

ations.Onekey consideration in th"e selection of appropriate facility "designs is the form of

the, deliv~red feedstock, Le., source·separated recyclables or mixed municipal solid waste.

A second key consideration is the level of recycling or waste diversion that is reguired.

Source separation programs (Le., collection and processing) may achieve 20 to 30% diver·

sion, while mixed waste processing may be reqt.;1ired if diversion goals· ?re 30% or greater.

Of course, markets must be available for the recovered products in either case.

The impetus toward greater rates" of w~te diversion from landfills places a greater

burden on· the designer to efficiently and cost.effectively process and recover additional \

components of the waste stream. This pap~r has presented the rationale of proc;ess de·

sign and examples of facility designs to illustrate the variety of processing means available

to achieve waste diversion.
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! I- Market quality issues loom
for MRFs

by Steve Apotheker
Resource Recycling

"As more secondary materials become training of workers so that quality stan­
available to industry for rec,/cling. con­ dards can be met consistently.
tamination levels will be cause for greater
concern," warns Chaz Miller. director Aluminum can companies feel impact
of recycling for the Washington, D.C.­ of curbside material .
based Glass Packaging Institute. The With an increase in the aluminum can re­
ability of traditional markets to handle off­ cycling rate from 54.6 percent in 1988 to
specification recycled material by blend· 60.8 percent last year, aluminum com­
ing it with quality recycled. Or virgin. panies have seen more USC coming in
material will be less successful. The re­ from curbside collection programs. A
cent convention of the. Institute of Scrap number of the programscolleet glass.
Recycling Industries featured a. forceful plastic, steel and aluminum containers to­
panel presentation by aluminum and can gether for processing at a MRF. This has
company representatives about contam­ led to contamination from these other ma­
ination problems seen in used aluminum terials in loads of aluminum USC shipped
beverage can (UBC) recycling. In both the to the smelters.
glass and aluminum can industries. the The aluminum companies acknowl­
message has come down hard andcJear edge that the cleanest used aluminum
that more attention to higher quality stan­ beverage containers comelrom deposit
dards is needed. by processors. particu-· and redemption states because of the
larly by materials recovery facilities closed loop system back through the re­
(MRFs) that accept commingled recycla­ tailer that eliminates exposure to adverse
bJes for sorting at a central location. weather or to other recyclable materials.

There are three arguments for using a Next in line in terms of clean USC are
commingled approach, say MRF vendors. buy-back programs that produce high
First. MRFs contribute to higher citizen quality scrap cans separate from other
participation rates by allowing the con­ materials, although dirt and sand can be
venience of selting out commingled racy­ a factor in materials from roadside and
clables. Second. collection can be done beach collectors.
quicker and more efficiently in a·truck with Interviews with material buyers indicate
One. or two compartments: the driver curbside programs generate a much
spends less time sorting and the storage broader range of qUality. from very good
capacity· of the collection vehicle is to very poor. When cans are mixed with
maximiZed be~ore unloading must oCcur. other containers. the potential for con­
Finally, a centralized processing opera­ tamination increases. Broken glass chips
tion combines technology and people to often stick to cans or end up inside them.
upgrade a mixed recyclable stream to the Ught plastic containers may remain with
high quality. materials acceptable to the cans during an air separation process.
buyers. Finally, the look-alike bi-melal beverage

On the other hand, a number of repre­ cans that sneak through magnetic: separa-
sentatives from the glass and aluminum ·tion also cause problems in those regions
can industry are emphasizing the need where they are prevalent.
for greater efforts to be mace by MRF . Contamination causes serious safety,
operators to provide a quality product. production and quality problems. Dave
While these representatives have seen' Smith. vice president with Continental Re­
the MRF concept evolve, with reasonably source Recovery in Oak Brook. Illinois,
successful efforts on the parts of some points out that plastics in a USC delac­
companies, there is still a need for greater quering fumace upset the delicate thermal
improvements in technology and better balance needed to remove the paint from
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the cans. Plastics can cause hot spots, Indiana, believes that UCapital investment provide color-separated glass so that rur­
or fires. that oxidize Ihe aluminum metal in available technology'is important to naces can maximize their consumption of
instead of just bumingoff the paint. Not achieve a goodproduet. MRFs need to the scrap glass. known as cullel in the
only are lires dangerous to personnel. but be committed to making this investment. industry; Until early in 1990. mixed~lor
the fi/rnace may get too cold and incOm­ wllich does 'not oflenhave to be. mUCh. glass had been accepled as part of a nor­
plete delacquering may occur. Sometimes the addition of a screen or a mal sorting process for many recycling

Lee Benbenek. vice president with trommel will provide that extra bit of help programs in the Midwest and California
Kaiser Aluminum in Oakland. California. to produce a consistent prodUct" Some , Mixed-color glass is also generated frOm
recalls one MRF that shipped uec with MRFs have been unwilling to make these MRFs due to the breakage that occurs
some lead downriggers. weights used processing equipment additions. relyin'g from multiple handling of the glass con­
with nets in the fishing industry, with its solely on handpicking of USC after tainers from curbside collection until the
cans. Lead Is poisonous and the can com­ magnetic separation: conlainers reach the sorting conveyor at
panies must meet a U.S. Food and Drug Most buyers .feel that it is important to the MRFs. Some emerald green furnaces
Administration upper contamination level provide clear training to workers about the in the country are already operating con­
of 0.01 percent for lead in cans - or, put' quality of product needed. MRFs need to' sistently ~ith an 85 percent level 01 cullet
another way. six pounds of/ead in a make sure their workers know they are , from source-separated green glass in
60.000-poundrail car. The lead also providing an important raw material for their balch. In the past. 'mixed-eofor glass
causes problems with forming the can has ,been used in green furnaces. but
sheet into cans. these high operating rates now leave little·

A problem that many MRFs encounter fumace capacity to absorb mixed-color
at one time or another is glass or.dirt glass.
mixed in with the cans. These materials A second. and perhacsmbre serious.
don't mett. so they are incorporated into problem is the increasing level 01
the final product. often raising the silicon

Contamination causes
ceramics in glass loads; Austin Fiore.

content above specification. Inhe addition , eastern regional manager tor Owens­
of expensive primary aluminum cannot serious safety, production Illinois. notes. "Ceramics. such as cups
bring Ihe batch of metal into specification and

then the and quality problems.
plales. can not be removed mechan­

for use in cans, recycled alu­ ically by our beneficiation systems at the
minum is sold for anolner use. ,glass plants that routinely handle the

'Many USC buyers are quick to point metal. plastic and paper.· Often the
out that while the quality of the materials ceramics are broken in,lhe glass•.making
from MRFs is not top of the line. it dOes detection impossible ~t the glass plant
range from very good to very poor. Most until the contaminated material has gone
of the older MRFshave paid their dues, into the fumace. Ceramics cause blisters
working with the markets to solve quality the beginning of a manufacturing process. ,in the new glass bottles. making them un­
problems. Sometimes the solution is as rather trIan merely separating out gar­ suitable for use. Correction of the problem
easy as not storing material outside ba­ bage. This is a distinction sometimes easy may entail draining a fumace of several
fore processing so that used aluminum to miss by low-paid employees operating hundred tons of maleriaJ and shutting
beverage containers do nol pick up mois­ in conditions thaI are often ,not optimally down a production process that normally
ture and dirt. According to the .recently designed for the high produC'jon demands goes 24 hours a day.
published Materials Recovery and Recy­ made on them. It does not take much loss MRFs are experiencing a problem
cling Yearbook. this is one lesson new of attention to allow a few inappropriate where 10 to 25 percent of the collected
MRFs are leaming. Oniy 47.5 percent of containers 10 slide by with the USC. glass containers ends up as amixed-color
existing facilities now use indoor storage, fraction. basically'due 10 breakage. and
but 90 percent of planned operations will Glass markets ask collectors to adapt, is either disposed of as residue or sold to
be staging their materials inside before The glass conlainer companies are con­ the asphalt induSlry for a price less than
processing. ,cemed with two major problems. With the $10 per ton. Cofor-sorted glass sold to

Ron Kolmehl. the USC buyer for the higher quantities 01 glass containers being container plants usually brings S40 per
Ravenswood Aluminum plant in Bedford. recovered. it is necessary lor collectors to Continued on page 81.



able quality material. However. the Some glass and can company execu­
number of new MRFs is expected to dou­ tivesfeel thafwith a truckside sorting ap­

MRFs ble in the next two years with the average proach there is no loss of convenience to
size getting 82 percent larger. SecondarY the citizens who may still set out their

(continued from page 29) material consumers are concerned about recyclables in one or two containers, an
absorbing ever-increasing quantities of important factor as many communities
recycled glass and cans from companies ask for i,ncreasingly greater numbers ot

ton or more. except for regions where 'that might not understand the need for ~aterialsto be recovered. One important
seme color might be in oversupply. quality materials. , benefit of a truckside sort is that it allows

Some MAFs. realizing that selling George Cobb. president of Alcoa Re­ the collection crew to provide immediate
mixed-color glass to the glass container cycling Company. observes. "There may feedback to citizens who set out contam­
industry is a diminishing prospect due be the need for some research and de­ inated material. such as troublesome
to the abundance of source-separated velopment so that a better sorting technol­ ceramics with the glass containers.
green glass. are actively pursuing public ogy can take some of the burden ott the With the need for industry to receive
and private asphalt producers that will use human element." better quality material as recovered quan­
this material to produce glasphalt. Mixed­ Many executives at the glass and can tilies increase. some consumers may use
color glass can serve as a replacement companies question some of ttie funda­ differential pricing levels to emphasize
for 10 to 40 percent of these companies' mental premises of the MRF.as well as quality. To date, pricing has not provided
raw material needs. its 'capital cost. More .sophisticated a bonus for low-moisture or dirt-free U8C,

For companies in the East. especially technology will drive the capital cost. but that may change. While MRFs allow
where landfill tipping fees average SSO to which averages 533.000 per ton of daily a collection system to continue to perform
$100 per ton. the economics seem, to sup­ capacity. even higher. Why notlook, they as it always has. that is. putting evefything
port a strategy ot glasphaJt markets. say. at moving some at the two dozen in one truck (albeit only recyc/ables), there
Ceramic-contaminated material does not sorters in a MRF out onto the collection is a lack of data on the performance of
pose a problem tor glasphalt markets. vehicles? Delivering color-sorted glass. collection systems that pay attention to

,cans and plastics to MRFs in separated quality and sorting at the tront end. and
Rethinking the need for MRFs 'compartments would drastically reduce that educate citizens in a timely fashion
While some MRFs do a good job. there the complicated technological require­ at the point of collection. Perhaps chang- ,.
is definitely a range of quality levels. Many, ments and the capital costs of separating ing economics and .the need for quality in
market representatives acknowledge that' and processing mixed rec'lclables. The' the marketplace will cause cOmmunities
MRFs are an evolving technology and savings in capital costs tor processing to re-evaluate the direction they are going
several MFiF vendors have shown the equipment might even buy a few curbside in designing collection programs and
ability to mC;lVe forward with very accept- collection vehicles. processing systems. RR



What Is A
MRF?
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.. Antold u commiuiontr of tilt Deportmtnt of Solid \Yams in Ontida

.Co"nty.

·M ateria/$
recoveryfadlities?

These authors helP
explain just what
one %.S.
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UKE MANY OTIiER PROFESSIONALS. SOUDWASTE
managers coin. technical jargon to descnb~ industry
developments. However, confusion. not clarity, results
when multiple terms are created to describe the' same
concept Within the last several years. readers of solid
waste publications have come across references to a class
of .facilities calledMRFs (material recovery facilities) •
MRCs (material recovery centers). and IPCs '(intermedi­
ate processing centers)~as well as other less familiar
terins.lt is commonly understood that alI of these facilities
have the same purpose: recycling more waste materiais.
There is far less consensus. however. over the facilities'

function and design.
For simplicity, this article win

refer to MRFs as alI facilities that
receive. process. and market mixed
recyclable materials that are source­
separated from municipal waste
streams. Some of the critical issues
regarding the MRFs role. devel­
opment. and design are drawn
from e:<periences with existing or
planned MRF projects: in particular.
the development of a 2()O.tpd MRF
for New York's Oneida and Her­
kimer counties. which have a com­
bined population of approximately
325.000.

Why have M'l\F'ssuddenly be-
For a variety of

:
come iinportmt?

reasons. inclUding new legislation. public pressure. and
disposal capacity shortages, localities are turning to re­
cycling to reduce their waste disposal burdens. Many
states. including New York. have legislated solid Waste
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Recycling truck delivers
separated recyclables to a
MRF lor .turther processing.

Thos ''''''' _ '1 ot EmDo'e R_ I
S,....cllSe. N.Y.. IICllI1y.

MRFConrc::.

management hierarchies that require ma.ximum materi­
als recycling before disposal. To meet these legislated
goals and to avoid a disposal capacity crisis. these states
must recover and market large quantities oi a broaq 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·
ingto make more than:two additional separations from
their mixed wastes. Second. the Quality'standards of re­
cycling industries tighten as their consumption of secon­
dary materials increases. Glass cullet consumers. for
example. must reduce the percentage of non-eullet mate­
rials thatcan be tolerated as the percentage ofcullet rises
in their new material mixes.

MRFs can be a technical response to these problems
and the keystone of aninfrastrueture supporting high
recycling levels. ·By accepting and processing niixed
streams of recyclable materials. the MRF enables loc:afi.
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 can respond effectively to
their markets' materialQuality concerns. nte MRFis 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 materials.by commercial·or
industrial consumers.

The role of the MRF
Design of a MRF depends on its expected functions

within an integrated solid waste management system.
These fUnctions should be consistent with the MRFs role
in increasing participation and material recovery rates.
There are several imp6rtant functions for aMRF: .

Reducing marketing risk to the project sp07lSor, Market"
ing risk is defined here as the chance of being unable to
.market recovered waste materials: That risk could result
from soft local demand. inferior product quality, or eco­
nomic inaccessibiliry 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 justi·

38 Waste AltemallVt!s I WaSle Reducnon ana Recycling,
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fies the investment in efficient volume-reduction equip­
ment, making significanttransportation savings feasible.
In turn. the project sponsor should be able to reach more
distant users (e.g.. overseas markets) economically.
Finally. the availability of a high-tonnage source of
quality material will attract buyers interested in reliable
product sources. .

/ncreasingcompliance 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-
vatesectors. .

Municipalities' and haulers' reluctance to participate
in a regional recycling system maybe a· result of the
economic risks they believe are assoCiated with recycling.
The fear of being unable totind an economical disposal

- alternative forrecovered materials is usuallv the predomi­
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
Herkirner counties have done. The two counties are
sponsonnga MRF to reduce their exposure to market­
ing risks. The availability ota MRF also simplifies the
municipalities' material delivery responsibilities by pro­
viding one site for acceptin'ga wide range of recyclable
rnaterials. . .

Creating a mechanismforstandardizing collection meth­
ods, Market specifications will ultimatelv define how
collection systems should be operated. Ch~ges in speci­
fications could adversely effect participation rates.
since people resent having to modify the habits they



'ere _...l<ed to learn when collections were started. The the processing systems' design. The project developer
'1RF. however. acts as the buffer between collection must at this point know the size of the municipaJ waste
yscems and markecs. stream and the percentage of recyclables such as news­

For example. residencs in Oneida and Herkimer coun· paper. corrugated, glass. metal. and plastic. This infor"
.es will be required to separate p,aper and containers mation is necessary for detertnining the MR.F:srequired
glass. metal. and plastic) from their mixed waste and do capacity, especially total daily and pershiit tonnage
orne other minor material preparation. The MRF op­ throughput To develop the mass balance of the MRFs
·rator. in conjunction with the two counties. will be process flow, a further breakdown by type or grade. such
esponsible for ensuring that the set-<lut and delivery as knowing how much of the glass is flint, green. or
equiremencs remain stable over the long tertn. These . amber. is essential. Recent and accurate solid waste
equirements will. however. be reviewed periodically and quantity composition data are invaluable.
'evised when necessary to ensure that they are compat­ Oneida and Herkimer counties. before initiating de­
ble.withthe MRFs task of marketing materials while sign work on their MRF. developed a solid waste quan­
:eeping operating costs as low as possible. tity and compo'sition data base derived from a 1988

Increasing participation rates. Recycling programs four-season field study. Furthertnore. the protocol under­
hroughout North America have found that one of the lying the solid waste characterization work was 'guided
<ey methods for increasing participation is to limit set­ by a regional niarket assessment for recyclable materi­
)ut requirements. The surv~~' in Oneida and Herkimer als. These data also provide the market quality and
:ounties confirmed that residents' perception of the delivery specifications needed for designing the process­
nconvenience of participating in a recycling program ing system.
,ncreases with the number of separations and pre­ Operating management includes how materials will be
paration steps requested. Survey results showed that received, what types of collection or delivery vehicles
the majority of residents were willing to make up to must be accommodated, what the operating schedule will
two ~"oarations from their mixed wastes. The percent­ be, what the material inventory policies will be. how la­
ag~ esidents willing to participate dropped signifi­ bor safety 'willbe guaranteed. how the processing sys­
canUJ when three orlllore separations were required. tems will be configured. and how~ inceming material
Tne Oneida-Herkimer County MRF. thereiore. will .. not quality will be monitored. Answers to all these issues
require residents or businesses to make more th:m two detennine what processing and marketing services will
separations. be made available to public and private collectors.

Reducing total costs /01' regi01lal recycling. MRFs may Decisions made about the processing and marketing
not be the cheapest method for recovering materials. but services Will affect the building's size and function.
they can be the cheapest way to increase recycling over Dimensions will be detennined by the number and
an entire region. This result can be accomplished by . height of vehicles pertnitted to unload simultaneously
increasing recovery rates (i.e.• avoiding costs), obtaining in the MRF tipping area. Dimensions wm also depend
the best value for recovered materials. and adopting the on how much finished product win be stored indoors. in
most efficient operating practices. Efficient operating what fortn. and for how long. The rypes of outgoing
practices are achieved through economies of scale that containers to be loaded also affects buildings dimen­
can be reached at higher tonnage levels. FIrst the fixed sions. Labor safety will also affect building and pro­
capital costper processed ton is diminished. Second. the cess system design bydetennining. for e.'taInple. which
most efficient combinations of equipment and labor· are' areas'must be environmentally protected and climate

• used to keep down variable processing costs per ton. controlled for MRF personneL Oneida-Herkimer de­
. Finally. cost control measures are easier to implement velopers decided the building needed an enclosed tippiJig
through the MRFs central management structure. hall separate from the processing/storage areas. as

well as limited storage of the processed material in­
l\'mF development ventory. This design also provides an environment

Four critical issues must be examined sequentially conducive to worker health and safety, going beyond:
during the impiementation of a MRF project to ensure a Occupational Safety and Health Administration standards
successful facility: marketing, operating. project, and in some instances.
sup,.I•• management. Material Quality upgrading is what dictates' the incom­

. .eting management concerns matching materials ing material specifications. This. in tum. affects the level
that are recoverable from the municipal waste stream with of marketing risks to which the MRF will be e."<POsed. as
available markets. then using this infortnation to' guide well as the processing costs incurred in order to ~uce
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MRFs procass recyclables to
enhancatheir market value.

,I

MRFCcnrc,

them. The delivery specifications for the Oneida­ collection systems themselves or through third parties.
Herkimer MRF will be'consistent with the goal of limit­ banning large amounts of recyclable material!; at regional
ing process residues. In particular, a major effort will be disposal facilities. and mandating the source separation
made to preventing nonrecyclablewastesfrom being f9r specific'c!assesofwaste generators. The region can.
accepted. : 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
contracts.

Overview of MRF design
The design of a MRFshould 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 01>'
erations:use flexible layouts that can respond to changes

Project management. or who will own and who win in incoming material quality or market specifications;
operate the MRF. includes three b~ic configurations: The and provide a safe and aesthetically pleasing work
public can.own and operate it: the private sector can own environment
and operate it: or the public can own it and the private , One critical issue early in the design process is the
sector can operate it 'number and composition of the incoming material

Other owner-<)perator configurations are possible ifthe streams. The minimum number would be a single stream
MRF project is further segmented into such areas as ,consisting of a broad mixture of recyclables materials

. construction. operation. and marketing. Project manage­ (e.g.• paper. glass. metal. and plastic). Some Idties have
ment will depend 'on how much control the sponsoring adopted this approach using solid waste compacting
region will have over the MRF. the recycling system trucks to avoid the expense of specialized collection
implementation schedule adopted by the region. and the vehicles. Problems result from cross contaminations.
estimated 'costs of each configuration. The Oneida­ however. especially due to glass fragments in the paper.'
HerkimerMRF. like many similar facilities. will be pub­ or aluminum. which the processing system cannot elimi·
licly owned. Economic analyses are now being made to nate completely. This approach may severely compromise
determine, the appropriate agency to operate. maintain. the MRFs mission of producing high quality raw materi­
and oversee markets for the facility., . als for consuming industries.

Supply management takes measures to ensure that the An alternative approach to simplify processing de­
MRF win get material. using either an economic or regu­ mandsand eliminate cross contamination problems is
latory approach. Economic incentives include offering a requiring delivery of highly segregated streams of mate­
per-ton value for materials received at the MRF. using rials (i.e. only newspaper. glass. or metals).'Maintaining
differential tipping-fees thatfavor source-separated wastes these separations. however. places a greater responsibil­
or providing funding to municipalities and haulers in ity on the waste generator or the collection agent.
support of conection PfOgTams:Regulatory measures An effective compromise between these two al>'
include requiring municipalities or haulers to establish proaches is splitting all collected recydables into t\yo
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lI<:uI Regional RelDlUCl eccepdng bailie. ItId e:atlIlrorn 21
Racov.ry AaIIIIorlly lease. communlue, IRd paper lrOltl GrOlOn
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streams-mi:<ed containers and mixed paper (primarily
newspaper). This approach is. consistent With the need
to keep set-<lutrequirementssimple while reducing the
risks to product quality through ma'teriaimixing"!he
Oneida-Herkimer MRF'have adopted thisapproaC'h.

The technical designs for MRF processing systems are
volume sensitive. At low volumes (two to three tons per
hour) a simple, labor-intensive layoutis 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 reduction
equipment. ' ,

At higher recovery levels. a more capital-intensive semi­
automated pr:ocessing system is-appropriate. This in­
cludes. in the case of the Oneida-Herkimer MRF. using
sophisticated machinery such aslight/heavy material
separation equipment and high-<lensity automatic baling
systems. During the design process. special attention was
paid to the material sotting order. the number of times
the material should go through the processing system.
incoming material specifications. and load-out 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 insteadof
mixed high-grade papers) and .transportation savings
(e.g.• by adding a process to' granulate instead ofballiig
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 early facilities and systems have
encountered problems that should 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 ina 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
levels ono take advantage of stilkieveloping markets for
such materials as plastics. Inadequate provisions for
worker safety orcomiort can cause. high liability insur"
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anc:eand worker'sc:ompensation costS. as well as in­
creased employee turnover and poor productivitY.

Without an'overall design approach. processing rate
constraints andqualiry control problems can arise when
the volume and composition oi delivered materials ex­
ceeds the design limits of the installed equipment and
facilities. Siting difficulties shouldn't be underestimated•

. either. "N1tiJe MRFs perform a desirable task in a solid
waste management sys.tem. they are subject to the sari1e
type of siting problems as other solid waste, facilities.
Opposition to the siting of proposed MRFs has occurred.
for example. inNew Jersey and North Carolina. The MRF
siting process must be guided by.a well-defined set of
site requirements and screening procedures.

The false assumption that improvements in material
recovery rates.are due solely to the MRF's operation
C31l 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. ThisaIso increases the
operations budget. •

Material Recovery Facilities
Contractors and Operators
Here is a listof some of the companies involved in the con­
struction and operation of materials recovery facilities.

Browning-Ferris Industries Omni Technical Services,
i5i N. Eldridge Inc. ,
P.O. Box 3151 50 Charles Lindbergh
Houston. TIC ii'253 Boulevard '
(i13) 87~ III (regional Uniondale. NY 11553
office) (516) 222~i08
(713) 87()'1888 (corporate R.E.I. Disaibutors, Inc:.office) , P.O. Box 5250
Empire Returns Somerset; N] 0887~5250
Corporation (201) 271·1355 '
1506 Whitesboro Street Resource RecoveryUtica. NY 13502 Systems,lnc.
(315) 724-0878 7 Duck River we
Monmouth Recycling Corp. Old Lyme. CT 063il
492 ]olineAvenue (203) 434-9635 '
Long Branch. N] 07740 Waste Management Of(201) 87~093 . North America
N'ew England CRIne. 3003 Bunerfield Road
74 Salem Road Oak Brook.IL 50521
North BilIeric:a.MA 01862 (312) 572-8823
(508) 667.Q096

!

MRFCcmc:.



4 vendor's view:

How To SELECT
A SHREDDER

.. ' - ' .. ' ..
A supplier .oflow-speed rotary shear shredders covers the advantages

they offer to recyclers.

W
.. How can processors avoid these problems? They musth..·e.. n i.t co·mes to. selecun.'g. volume redU.CU'on

equipment for material recycling. most take the time to c(Jmpletely understand and review the
material processors· would·agree that the entire processing system. including auxiliary equipment
low-speed. high-torque rotary shear shredder Processors who understand their needs will be benerpre­
is a good· choice. Low energy usage. reduced pared to evaluate the numerous types of low-speed shred­

noise. and low dust generation are some of its advantages. ders available.
In addition. the low capital and operating costs of this

;quipment allow even the small operator to enjoy the bene­ Material evaluation
fits of shredding. Before selecting a shredder. one must analyze the size. den­

All low-speed rotary shear shredders operate on the same sity. and volume of the materials to be processed.
basic principle: Materials.aredtawn past two or more Of course. other considerations include the·different
counter rotating cutter shafts. The shafts. outfitted with cut­ types of materials and combinations to be processed and
ling blades ~dspacers. rotate from approximately 10 to 50 the rate at which they are to be shredded. Are ferrous. non­
rotations per minu~e.The cutting blades. available in vari­ ferrous. wood. plastic. or paper materials being shredded?
ous thicknesses and diameters. typically have one or more What are the dimensions (length. width. height) of the
hooks for size control. These hooks intermesh with the cut· materials? How many tons per hour should be reduced?
ter blades on the adjacent or opposing shafts to grab. then There is o~e way to process aUmaterials toa desired size
shear. fracture. or tear the in-feed materials. and at a specified rate~ Ifa variety of materials will be proc­

When properly designed. operated. and maintained. low­ essed•. prioritize the fmal characteristics desired - to arrive
speed shredders help to automate the volume reduction at a balance that will best meet all needs.
process. increase product value. and maXimize tnlnSporta7 Ultimately. the shredding system selected must provide a
tion capacity. useful service. produce material at the correct production .

The relatIve newness ofthe low-speed rotary shear rate and panicle size. and maintain maximum system em-
shredder in the commercial processing market is evident in . ciency and on-line..reliability.

. ~

lhelimited' database of available purchasinginformarion.
Unfortunately. when processors improperly select shred­ Shredderselection considerations'
ding equipment. tiley can limit the effectiveness of the The best way to start this process is to consider the desired
processing system. They C:u1 also expose downscream end'result:the successful shredding of the intended materi­
equipment to potential d~age. resulting in lost revenues. als. To accomplish this. first properly size the shredder to

the job.
The basic. rotary shear shredding principle is: The shred·

l3y THOMAS GARNIER and MARGARET CAMERON der should be designed tograb'oniy as much o/the
lfnier is cofounder and president of Shredding Systems. Inc.

intended materials as it has power to shred. while provid­..Vi/sonville. Ore.); Cameron is the company's director ofpublic
relatIons. The company makes low-speed rotary shear Shredders. ing pr~tectionagainst nonprocessable items.

.. ~ "1. '-- ..



Figure One
y ShredderLow-Speed RotarThis transl:ues to a shredder that has:

• an adequate in-feed opening to
accept materials: .

• an adequate cutter diameter and
correct cuner configuration to grab
materials:

• adequate power to shred the materi­
als .:.- with a self-metering design:

• a cutter configured to produce the
desired panicle size: and

• built-in protection against overload
and nonshreddable materials.

Processors also need to ensure that
the cuner hook configuration - that is.
cutter thickness. hook profile. and num­
ber of hooks - and its corresponding
power suit their needs. A common rule
of thumb is that the smaller the cut and
the more hooks per cuner. the smaller
the end panicle 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 equipmellt hasde$ign 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 oriinjamming 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. Between the two types of shredder drive arrange­
ments - hydraulic and electric :.- the hydfaulic drive gen­
erally offers better 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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required.
..

Multi-stage shredders
provide processing of materials
prior to 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. .
Batch feeding uses a forklift or
grapple loader.

Meter feeding is the mOSlcom­
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
priate rate in order to avoid interference or accumulation.

Accessory considerations
While sizing. power requirements. production rate. and par­
ticle size are !;he 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 leed: In-feed hopper rams provide positive Posi­
tioning of bulky in-feed materials l!Ild use the shredder and
the system'shorsepower better. .

Enclosed hopper: Enclosable hoppers contain materials '
. within the shredding chamber that are prone to shatter

when shredded.

Summary
The success of any pr:ocessing 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. ~d pr0­

duction rate: panicle size: and in-feed and discharge meth­
ods. With the proper planning and cOrrect system selection.
processing systems can be greatly improved. I

" _.
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CO\CEPT

QUALITY CONTROL AND
.WASTE MANAGEMENT

.HE CASE 'for quality control is
quite straightforward because
quality control has a direct. bear·
ing on recycling-and. rec~·cling.

in tum. is a distinguishing feature
of modern waste. management.
Quality control applies to 111 the

influence on characteristics of materials be­
fore and alter they are discharged into the
waste stream: and 121 the effect on the qual­
itv of resources reclaimed from the materi·al·s. .. . . ... .

Because its aim is to upgrade the quality
~ of the resource reclaimed for recycling. qual­

ity control has a dec!sive bearing on' the out­
comeof a recyclingeffoTt. That effort is
based on the direct relation between rec\"­
cling and waste reduction which requi.i~~
that a fundamental condition be met:
namely. a.market must be found for the rec\"­
cled resources. hi the absence or.a mark~t..
the apparent Iightenirlg resulting from the
short-lived recycling 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 b",­
comes unmanageable. At that point. it will
again be·discharged into the waste stream.

. thereby aggravating rather than mitigating
the disposal problem. .

The necessary market cannot be pro\'ided'
simply by legislative fiat. On the contrary.
marketability is a function of the attracti\,e­
ness of a prodllctin terms of one or more of
its properties. Quality control is an essential
means of ensuring that attractiveness. AI­
tnough legislation might generate a small
market by compelling' public agencies to use
recycled materials. such a market wouldoe
excessively minute for practical purposes.
~loreover. chances are that even the minute
compulsOr.-· market would be boxed in witn

.

"

"

l\;farketability is a
.function of the
attractivenessc ola
product in terms
ofone or more of
its properties.
Quality control is
an essential means
ofensuring that
attractiveness.

Clarence G. Golueke
and Luis F. Via:

. sufficient exceptions to enahie an agent·.\· to
side-st~p the requirement.

QUALITATIVE CRITERIA
. A measure of the quality of a reclaimed re­
source is in large part not only that of it~

homogeneit.y. but also of its ireedom from
conta.fT\inants.The contaminants ma\' be in
the form of remnants of brmer contents. of
fabeling material. and of miscellaneous "lor·
eign " materials acquired during storage :md
coUection. The greater the degree of freedom
trom contaminants. the better the qualit.\·.

Quality control can begin in the manufa<:'
turing stage. In this stage. the product is OE-­
signed. raw material is selected and suitahi\·
mOdified and then converted lmanufactur-:o!
into a product that is read~- to be placed on .
the market. Design is a key pointbecause·it
determines the composition and form Ii.e ..

'ph~·sical and chemical characteristicsi of the
finished product; Therefore. logicall~: qualit:.­
control for eventual rec~'cLing should negin
when the product is being desi~ed..-\ccord·
ingl~-. a raw material should be selected that
is readilv amenable to reclamation aiter tht'
product' e\'entuall~' has been discarded. The
design should caIl for constituent material~

Iresourcesl tha.t will be readil\' amenable to
rec1amation.:'\loreo\'er. the de·si!!ll should Of;'
such that the product lends itse-lf to eas~' rl;'­
mo\'a1 from the waste'stream-whethei the
removal be done manually or mech.anicall~~

SELECTION OF RAW MATERIAL,
If more than one type of material is in·

volvedin the design. ot a product. the choice
should be either of compatible biencis or 01
blends of materialstnat can be readil~' sep"·
rated from each other. The import:mt:e of thlo
requirement stems from the fact that hom' ,.
geneity often is a sine qua 11011 ior most ....-
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loadd. With respect to the compost product.
si;.~'r~duction and screening are ke~' quality
,.. ... ntrol measures. inasmuch as particle size
('~stribution is one of the more important of
qualitY'related criteria.
Municipal Solid Waste

1£ municipal solid waste is involved. segre­
gation constitutes the "preprocessing" or
"front-end processing" prescribed iorcom­
posting. refuse derived fuel IRDFI 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 maybe done manually. me­
chanically. or by combinations of the t.....o.
Excepting very small operations or situa­
tions in which labor is both abundant and in·
expensive. completely manual segregatiCn is
impractical and hence is rarely enc"untered.
On the other hand. combinations involving a
small amount of manual removal are quite
common. One would intuitive\<.' 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'
whewed in a practical operation by the sheer
volume of the waste stream in relation to the
finite physical capacity of even the mQst fit
and highly motivated worker. .

Depending upon the number .andtypes of
resources to be recycled. segregation can
range from the relatively simple to the fairly
complex. Thus. segregation isa relatively
simple operation when only the ferrous frac,
tion is to be recovered. whereas it becomes
far more complex when all potentialJ~' useful
resources are to be recovered. With ferrous
removal. segregation simply consists in ex­
posing the wastes to magnetic force. The ex-.
posure is done by depositing the .wastes as a
shallow layer on a mOl'ing conveyor 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
feet characteristics related to qualit~: control
is perforce directed towards maintenance of
peak removal efficiency and magnitude
rather th~ to improvement in quality. Of
course. removal and segregation do facilitate
further 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
anaerobically digested Ibiogasificationl. or to
be converted into RDF. Multiple resource
segregation is done by passing the Waste
stream through a series of unit processes
~hat usually includes size reduction Igrind­
mg. shredding). particle size classification
lscreening), magnetic removal (ferrous metal
removal!. and air classification. Some opera­
tions additionally include flotation and cen-
trifugation. -

In air classification. the light and heavy
tractions of MSW are separated from each

BIOCVCl.£
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other through the interaction that takes
place between a moving air stream in an "air
classWer" and shredded refuse introduced
into the unit. The light fraction consists
mostly of paper and plastics and other less
dense combustible materials. The heavv frac·
tion contains the metallic and othei inor·
ganic items. heavy' organics. and inorganic
fines.

The equipment should be arrangea in a se­
quence such that each piece functions at its
maximum.efficiencv without o\'er or unde­
rioading the succeeding piece o( 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 ~onsumption:

-.

Logically, quality control for eventual recycli'ng
should begin' when' the product is being designed.

CONCLUSIONS
The follo¥"ing ooservations and conclu­

sions regarding quality control in recycling
are a sampling of the many we have made as
a result of our direct.experience as well as of
our continuing comprehensive perusal of the
literature.

L 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 industry. procedures
and standards have been neither sufficientlv
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. ' .

3. Each increment of quality 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 t.he production of a par­
ticular material. quality control has a poten­
tial application in a wide variety of areas of
waste management. This variety includes
such diverse areas as the selection of quali­
fied professionals. the choice of equipment
and materials. and data collection. •

This paper u;as presented CIt the 19th Annual
BioCycle National Conference on Composting
and Recycling. May 8-10. 1989 in ~vashington.

DC. Dr. Golueke is senior' editor of BioCvcLe
and research director of Cal Recoverv Svst~ms.
Dr. Diaz is consulting editor of Bi~Cyele Q'nd
president of Cal Recovery Systems.
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TRANSFER STATION RECYCLE.S
100 TONS PER DAY

~ -

HE~ it comes to solid
waste. the goal of most
public sector solid waste
managers is to reduce the
quantities of waste· be--.
ing landiilled. In Marin
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-

..od Sanitary Landfill located some. 15
les north of the San Quentin facility. Un-'

lorttinately. the expected life span of the Red­
wood landfill was known 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:

Caliform.a's Mmn
Resource Recovery
Center receives
over 350 tons per
day ofmixed
waste, diverting
30 percent for
beneficial use.

Matthew J. Southworth
and Luis E DiM

However. not until 1986 did Josepb 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 59 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 capable of mechanically
processing large loads of wood and yard
waste. Disposal fees are set at. $6.00 per cu­
bic yard lwith higher fees for hard-to-handle
debrisl. The fee assessed at the Redwood
Landfill for wood and yard debris bas been
set at $5.50 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 areca at Marln .
Resource Recovery Cente.r Is
shown above.

Public vehicl.s and small
commercial trvcks unload
onto main tipping floor,
where,wastes are pushed
onto one of three conveyar
systems.

low. RoU~ff trucks and other large vehicles
discharge directly onto the maiD tipping
fioor.

On the maiD tipping floor. rubber·tire load­
ers are used to sort and push wastes Onto one
of three conveyor systems: onefor wood sud
yard waste:, one for other sortable wastl!S:
and a third fornon-sortable or heavily con·
taminated wastes.

Wood sud yard waste is pushed onto a eon­
veyor and processed first through a mag.
netic separator. (then through a 400­
horsepower horizontal hammermillJ and
finally through a fiat. vibrating screen to ~
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 'll1ectricity. 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
ing mixed paper. newspaper. corrugated.
wood. fer.-ous metal. aluminum. 'and glass.
dropping all materials through chutes to

~elts or bins below the platform..Binscollel:t'
II1g paper aI'1! regularly emptied into a baler.
Glass and metal aI'1! transferred to larger
containers. and wood is conveyed back to the .
main tipping floor for transfer to the wood .
and yard waste processing line. Residue Dot
collected during the sOr"..ing operation is con­
veyed to the adjacent transier station for dis-
posal. .

Material judged by the loader operator to
be uneconomical to sort is' pushed onto a COn'
vey~r for transfer to the adjacent transfer
stabon and subsequent removal to the Red­
wood Landfill.

COLLECTlOKEFFIClEHCT
S~ce operation began in March 1987. eol­

lectIon efficiency has gradually improved.
Durmg the month of August. the resource~
covery center received over 350 tons per day
of auxed 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 ~
cov~ is on the order of 100 tons per day. or
approxunately a 30 percent recovery rate.

Marin Resource Recoverv's efforts are in­
creasing the lile span of the Redwood Sani­
tary Landfill. Diverting 100 tons per day
from the 'waste stream CU%Tentlv amounts to
approximately 10-15 percent of thelandfill's
waste load. .

Airbome dust haS proven to be a bigger
problem than was~expected when the ~
source recovery facility was designed. To ~
duce dust concentrations within the build­
ing. a $190.000 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 currendy being
recovered. an inc:ease in sorting line staff is
being considered. The sorting liDe cuzrendy
employs six laborers to separate recoverable
materials. However. considerable extra space
was built into the line to allow for additional
sorters. Plans also aI'1! being made to add tex·
tiles and polyethylene· terephthal.ate (PEn
bottles to the Ust of recovered materia1a. .

Supplemental .operations. such as com­
posting organic wastes and producing cIemri­
fied refuse-derived fuel ld-RDFI. are being se-'
riously considered by Garbarino as a meaDS
of further increasing the recoverY rate. In,
fact, Marin Resource Recovery purchased
land adjacent to the emting 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 S121ton
and figures histnmsport cOst to the landfill
at about S12lton. Therefore. for each !%tra
ton of material recovered. the .total avoided
cost of transport and disposal will be about
S24/ton. •

Matthew Southworth arid Luis Dicz are affili­
ated with Cal Recouery Systerru. .
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MATERIALS RECOVERYFACILITlES (MRFS) HAVE
been running for years in some East Coast locations.
,Looking at some estabiished MRF operations provides d
'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.
poiilts out some technical and functional similari­
ties to consider in planning one.

One trait of MRFs that doesn't really help de­
fine them is size-theycome in all sizes. Economy
otscale is definitely aJactor. but as long as a facil­
ity accepts. separates. and processes recyclables
to ship t6 users. it fits the basic defInition. A MRF
can serve one community or several. hundreds of
thousands ofhouseholds. even population areas
counted in the millions.

Because of the Quantities of m.aterial to. be sepa-
rated. successful MRFs have become highly auto-
mared 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 ofm~lterial from the mainstream.

Rhode Island's MRF
Contractor New England eRInc.. designed the MRF

constructed 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
olthe MRF's full-scale operation. with the system capable
of processing 80 tons per day (tpd) ofmixed recyclables
in one shift.

The ollly 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 sorting
stations~ After pre-inspection on an early conveyor sec­
tion. the recyclable' burden is screened. and leveled.
removing small cramp elements and flanening the con·
veyor burden to one-item de?th. The material first passes.

BY DAN GO L D BE RG
. .. .: .. .. .. .. ; . . .. .. '. .. . .. . . . .. .. .. .. .. ..

Ccldbtrgis afrttlall't writer based in Shaker Heights. Ollio.

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 matenal heads
inclined. vibrating sorting to a

up
conveyors senesof chain

curtains that separate light elements from heavy-mean.
ing glass goes one way and aluminum and plastics go

the other.
On the glass line. several work·
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ers sort the material by color. At
the same time. an eddy-eurrent
generator attracts the aluminum.
pulling it from the plastics. The
aluminum heads for a can flat­
tener. while valuable . high.
density polyethylene (HOPE)
and unsalable tramp plastics are
handpicked from the main
stream of polyethylene tereph- .
thalate (PE1).

Once the materials·have been
separated:each is processed d~
pending on the user's needs.
HDPE is granulated and the PET
is baled. Tmplate cans are shred·

ded. Separated glass is erushedinto cunet for sale to glass
container manufacturers.

Other MRF operators 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 ~eparatematerials by·size and weight.

Distributors Recyclmg of Newark
After years of research and development. the oldest·

separation equipment,.humanhands and eyes. remains
in the system. No machine has replaced aworker'sabil­
ity to identify glass by color or plastic by resin and sepa­
rate them at conveyor speeds. According to Simon
Sinnreich. president of DistribuIors Recy~ling (Newark.
N.].) nothiitg he has seen can match a low·skill manual
laborer pulling 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.. NJ.. facility. It's proprietarY sepa­
ration equipment currently processes common re-

II



Workers at Distributors Recycling's Newark MAP can color­
sort between four and 10 bolllas per second by hand.

MRFs Conrd"

cyc1ables. such as glass and metals. and in May will.add
plastics. Distributors serves communities of all sizes. from
its home ofNewark t() New Jersey vil\ages -so small their i
mailing address is in another town."" says Sinnreich.

Despite the impressive capacity the Distributors line
handles. Sinnreich says the M.RFs labor force still plays
an important role .in maintaining the quali~ of the proc­
essed materials. ·'We·ve already got every quality control
mechanism that~ be bought"':'multi-hundred·thou­
sand-ciollar machines-but there's nothing bener than an
extra set of eyes." he says.

There is an upper limittowhai 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 says. "but our cus­
torriers want benerthan 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.th·ough. and the
number of employees operating a typical MRF is not
large. Usually 20 or fewer people will comprise a MRFs
staff. with no more than 10 in sorting. picking. or quality
control jobs. "When you put a person on line. you need
to rely on that person as part otyour process." says Hal
McGaughey. director of operations for New England
CRlnc. "Your'rewedded toa person there for the life of
the contract. which couldbe 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 ata premium. as in some of the New
England states. . "

Fortunately. low-skilled Ilborers can be trained to per·
form most of the crlticalline positions. Distributors trains
and employs developmentally handic~~pedpeople from
a local sheltered workshop to workiine positions. The
low-tech nature of the line jobs also means .MRF opera·
torsc:m draw from a larger labor pooL

Resource Recovery System of Manhattan
A side benefit of drawing from a largeworlaorce is

being able to target a certain group or area for the few
low-skill jobs a MRF offers, Such has beenthe case for
Resource RecoverySystems (RRS). operators ota 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

some other improvements. At 5.000 square feet. the
working' space is too small for anything more than a pilol
plant. Tne location is good. though: Close to the Tri~Bor·

ough Bridge and the Jl,'tajor Deegan Expressway, key
outlets to the city'sother borough{ the worst thing about
the location is how much it would cost to buiid a reasona­
J:llysized plant there-iia big enough parcel ofland could
be found. The East Harlem MRF site occupies about an
acre ofland. the price of which could swallow the entire
solid waste manag~ment b~dget of a small city.

Plants and Equipment
"Vhere recyclables are going. and where they're com­

ing from is likely to influence the location of a planned
~lRF, In New York. with its high population density, it
may make sense to site theMRFclosertothe collection
routes to save truck operating costs. The Rhode Island
MRF operated by CRInc.. will serve rural. urban, and
suburban communities "from about" 20 miles north oi
Providence. thes.ervice area's largest ciry. 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 itsmain MRFin Newark. NJ,. down
the road from customers who regularly deliver bonle~

and cardboard beer cases for recycling.
How much space is enough? Again. it depends on ho.....

big a population base a"MRF is going to serve. The popu­
lation 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 required for the tip floor. In most MRfs, paper is tippee
and processed separately from otherrecyclables. In thE
Rhode Island MRF. for example. 18.000 square feet oi
the 40,OOO-square-foot building is eartl1arked for separate
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tipping areas for paper and mixedrecyclables.
MRF designers and operators also factor expansion

into the overall space configuration. to handle additional
material as the incoming recyclable stream grows. That
growth results fJ:om more communities coming on-line
with cot1ection programs or communities wanting to add
new materials, such as plastics. .to the mix of r'ecyc1ables
they send to a MRF.

MRF. separation technology is designed in modular
systems. which make. it easy to add capacity, Disaibu·
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 plant we operate has the capacity for additional
equipment to be added to it.~ says Matthew McCauley.
RRS vice president of operations. noting that aluminum
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 e."Wllple.

Both Sinnreich and McCauley note that modular de­
sign and second lines give MRF operators flexibility in
dealing with downtime and maintenance. Typicafiy, a
MRf sWf will include a full-time. dedicated service teclr
nician and an assistant They COCTect unexpected equip­
ment breakdowns and do daily maintenance. including
inspecting belts. electrical components. and impact ar­
e3:s. Glass and metal pieces subject equipment to a lot of
wear and tear. notes McCauley. Most operations shut
down at weekly or 1O·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.Juture MRF designs may
inc!udeseparating 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
dential wastestream. automatic separation by resin type
may become the next target for equipment designers.

MRFs will be the place where quality control is likely
to be handled for much of the recyclable stream. In the
case of Distributors Recycling. all principals had e.'q)eri·
ence in the markets they suppiy. so they have a keen
awareness of how mat material wOl'.ldbe delivered best
"U you can't deliver quality,- saysSinnreich. "all you're
doing is creating separate mountains ofgarbage."

"Tne money we're spending is all in quality control

Distributors Recycling's
Newark MRF processes 160 lpd
01 recyclables per shilt.

We're establishing a quality
control lab to increase our
standards. Our internal stan­
dards are already higher than
any industry requirements:

At. the point in the recycling· .
process where materials are
prepared for use. MRFs' abil­
ity to attract users with·con­
sistent and im·proved Quality, as well as quantity. '!ill 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 full-scale MRfs.Proposals
call for the city to be served eventually by as many as six
MRfs. according to Alison Blackmon. contract manager
for the East Harlem MRF.

Resource Recovery Systems (RRS). which operates
MRfs in Groton. Conn.. Camden. N.l .. lmd other cities
won a bid to rehabilitate a city-ownedbuilding and oper­
ate a MRf there. A nonprofit group had used the space
where it tried unsuccessfully to recycle ~bottJe 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. coUectionproblems W11l undoubtedly influence firial
plans for the city's MRFs. The. sanitation department
began collecting recyclables in June. 1988. By the be&in­
riing of 1£g9. more than 360.000 households in various
neighborhcOOs in the five boroughs were on routes where
recyclablesr;ould be collected. The routes sampled ar­
eas that included multi-family units and single-family,
homes. ByJune. 1989. the department expects to increase
the sample group to 500,000. '

"'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 5i3 tons of material. Most of the ~­
clables sold have been bottles. cans. and newspaper. Even
though the citY hadn't asked for plastics. a fair amount
has been found in the pickups. indicating a good
awareness of its recyc}ability. "New Yorkers proved to
be much more avid recyclers than we expected." agreed
Blackmon. •



San Francisco Recycling
-Proves'Less Is More "

San Francisco's first major recycling program is on its way to becoming c
smashing success, since the City made it so easy for everyone to participate.
. "

By Bruce Jobnson

More than.half the homes
within asec:ion of San
FranCisco· arepanicipating

in the city's flrst major curbside reo
cycling program - a success by any
standards. A key reason for this
success may be the program's
avoidance oi most source separa-
tion. .-'

Other than determining what is
recyclable and what must go into
the garbage, the only separation of
materials required is that residents
bag or bundle paper produc:s sepa·
rate!y..-\11 othe~ recyclable items are
placed into a single pla,st:c bin",

"We wanted to make this as con­
vement 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.

Other 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 Francisco's" homeS and
apartments and a desire todiscour­
aEe curbside theft of recyclables.
- "The more mixed up the mate·

The area recycling centerre~

ceives about 100 tons of recycla­
biesweeAdy 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 theft but it
dampens it," he said.

A curbside recycling program,
covering the south central portion
of San Francisco, was inaugurated
last April. The area contains about

"

4. ~



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

. Francisto (see pages 24-26 in the
September 1988 issue of World
Wastes).

Sunser 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 rons 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 recyc1a­
bles which are placed in a 14-gallon
Rehrig Pacific high"'de~itY, poly­
ethylene bin made of 10 percent re­
cycled plastic resin. One bin is pro­
vided free of charge to each hous~

hold. 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 citYWide, it is
anticipated that the recycling cemcr
will receive about ISO tons of curb­
side collected recyclablesper day,
Padia reported.

"But· thiS is jus~an incremental
increase for us," he said. "This is
not a whole new ballgame."
. Padia said the Sunset facility­

before the pbase-one curbside pro­
gram got under way - was recy­
cling more thanSOO tons per day of
materials collected from commer-
cial and industrial sources mainly.
Some of tbose recyclables 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 fees, Pa­
dia noted. The transfer trailer haul
from the transfer station of Sam-
WORLD WAS'iESISEPTEMBER 1989
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day as the regular garbage pickup
service.

"Well over SO percent" of the
homes in this 29,~residentia1-unit
section of the city are participating
at least once a month in the pro­
grain, 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.

The nearby City of San Bruno,.·
where curbside recycling has been
under way for some time, is achiev­
ing about SO percent household re­
cycling participation on the weekly
recyclable pickup day, Padia re­
poned. But the phase-one pro~
in San Francisco, he reponed, al­
ready is generating the same
amount of material as the San
Bruno program.

"We've been getting lower per­
centage per household (on a weekly
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-

Each household partiCipating In
the program receives one tree ......
gallon bin for holding mixed recy­
clables.

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 commen~ 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
populace at large.

Padia said that the area contains
mainly middle-income residents.
The area also included pockets of
high-income and poverty-level
dwellers, has a wide variety of eth­
nic representation and consists of
both flat and hilly te::Tain and both
wide and narrow str~.s. '

"About 30 percent of the homes
on any given day have materials set
out. to Padia. said conc:rnilig initial
results of the collection program,
which is ofiered weekly on the same

.
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tar)' Fill, is S6 miles one way to a
regional landfill at Altamont, in
eastern Alameda County.

So far, there is no extra charge
for residents participating in the
curbside collection of recyc:iables ­
even though Padia estimates that
the net cost of the curbside pro­
gram will run a~out a dollar per
household per month when the pro­
gram is extended citywide.

Padia noted that the city's last
rate increase was grantedaoout J8
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 themselves,
the efficiencies obtained from the
merger have enabled 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 a' rate in-

crease or surcharge to cover 'the
COSts of the curbsicierecycling pro­
gram has not discouraged Sunset
from using flrSt-elass 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 opeqttion are new, 10w-prof1le
Lodal Bi-Loadertrucks custom de­
signed for the San Francisco pro­
gram. Each onc-driver, dual-drive
truck is equipped for manual load- '
ing into cwo bins -one for paper
produecsand 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 (9Q-gallon carts also can
be handled in the .future with these
loading devices).

The trucks have a 2<kubic-yard
bin for paper 'and anI J-cubic-yard
bin for glass, tin, aluminum and
plasticS. Bqth 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 6O-gallon can until .
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 cans up to 90
gallons in capacity. This size of
cans 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. 0

Bruce Johnson is a freelance
writer who lives in Tacoma, Wash.



~IRF FLEXIBILln'

PARKING lOT
TO PROCESSING FACILITY

I

The .ort line Includes manual son
stations for brown gloss, clear
glass and aluminum can•• An
operator controls the time and
rote of dumping onto the
processing conveyor.

ITH WISE PLANNING..
material reco....ery faelli··
ties can incorporate pre­
cessing capabilities for
additional rec....clable
wastes at little additional
cost. Our processing

plant in Seattle is an example of a low tech·
nology, high volume MRF built around a
curbside collection program but designed
with flexibility to process a variety of waste
streams. From humble beginnings. proc~ss·

ing 20 tons per day on a temporary parking
lot site. the Seattle plant has grown to a 100
tod commercial and residential ~lRF in less
than a year. It is projected to become a 400
tpd regional p~ocessing .center serving the
entir.. metropolitan area 1n 1990.

T l.ecycle .America MRFis part of
Wa~ Management's Seattle Division,
which includes a waste collection sennce. a
transfer station and long haul operation. as
well as the North Seattle curb collection pre-

8IOCYC·Lf.

Seattle project
moves from
humble beginnings
at temporary site
to projected 400
ton per day
regional center
serving entire
Metro area.

Don Kneass

gram. The· waste collection company, Bay­
side Disposal is one of only two companies
licensed by the state to serve commercial
customers 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 Solid 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 siz-month timetable established
in the contract. The Solid Waste ·Utility cur­
rentJy pays R.«ycle 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 sennce. doubling the city's initial projec.
tions of 40 percent. By year end 1988. mate­
rial recycled through the curb collection pro-

S£PTf:~rnf:p. 1989 6;
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Trucks delivering paper tip
material onto the IOrt floor
adlacent to the baler
conveyor.

gram totalled 14.700 tons-the 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 formanufaeturing. 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 opera­
tionsstaff.

Although the building was selected be­
cause of its suitability for recycliDg process­
ing. significant leasehold improVements Wen!

required to achieve efficiency objectives.
Modifications included adding entrance and
exit ramps. removing support posts to create
a large clear span tipping floor. creation of
processing equipment wash down areas. and
installation of anHRB8 baler and below
grade baler conveyor.

Currently the plant is processing approxi­
mately 100 tons per day. The majority o( the
recyclable material is delivered from the
65.000 household Seattle curb collection pro­
gram. Additional material comes from nearly
9.000 households receiving curb collection in
the suburban metropolitan area. five commu­
nity recycling stations. source separated
commercial cardboard accounts. and select
loads of.mixed commercial waste containing
high percentages ohecoverable material. T0­
tal plantcapac:ity is 400 tons per day.

O'WnONA1' 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

.glass bottles and caDS. There are two mate­
rial processing stations within the facility:
one forsortizzg. quality gradiDg. and baling
paper; and the other for sortizzgthe bottle
and c:an mix. .' . .

Four grades of paper are currently being
processed in the plant-maed residential
waste paper. newspaper. cardboard. and com-



A small loader spNad.
palMr sa employ...
can NmOye
cantamlnants and sart
.... remainder Into the
most yaluable market
grade..

mercia! waste.paper. Trucks delivering paper
tip the material onto the sort floor adjac:ent
to the baler conveyor according to the'~
rial contained in their load. A small loader
spreads the paper so that employees can~
move cont.amjnants and sort the paper into
the most valuable market grades. Twine.
kraft and plastic bags. and Don-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 va­
riety of foreign and domestic mills.

The glass and can sort system was de­
signed to minimize glass breakage to facili­
tate the calor separation required by the local
plant. Ball-lncon Packaging. Commingled
bottles 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 ~
ceive the next truck load of material. An o~
entor on the processing line controls the
time and rate of hopper dumping.

The sort line includes manual sort stations
for brown. clear glass. and aluminum cans.
TiD-lined food CaDS are magnetically sepa­
rated and only green glass 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 tiD 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 clear span
area allows iorobstruction-free materials
handling on the floor. A variety of mixed and
source separated paper grades can be
quickly tipped onto the floor. visually in­
spected. and when necessary. spread by the
small loader for easy sorting and upgrading.
Graded paper can be pushed onto the baler
conveyor from two sides. mn;miring baling
capacity while minimizing handling.

Other considerations in the building de­
sign include: adequate storage space for in­
'put surge capacity and bale storage: multiple
entrance and mt doors for ready access to
the tipping fl~ and quick turnaround 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.
ed the sumnmdiDg King County goal to re­
cycle 65 percent. •

Dora KMC.SS U t1ul MoUlltlJira Region Recycling
Ma1l4ge,. fa" Wa.ste MCJ1UJgement of No,.tn.
AmDica CIIId formerl.y served os F'I!C)Iciirag coo'"
din.a.w,. foro Seattle.



What's the future of
cooperative' marketing?

by Mary KohreII
and Gary J. Olson

Mary Kohrell isa consultant with Re­
source Integration Systems. Ud.• and is
the fonner market development manager
for the New Hampshire Resource Recov­
ery Association. Gary J. Olson has been
NHRRA's executive director since 1982.

Cooperative martcetlng, asNHRRA's
experience shows, helps even out the
ups and downs In the recycling mar­
ketplace.

Anyone who's been involved with plan­
ningor operating a recyCling program can
acpreciate the value of reliable markets.
for recyclables. Recent growth in public
and private sector recycling programs
across North America has produced an'
overabundance ot 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 fanners, 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 cooperativerecycfing efforts have long
been. practiced in New HampShire. cen-
Iral Nebraska. and Montgomery County,
Pennsylvania. Recent 'trends show a
marked increase in consideration of
cooperative recycling techniques by other
rural areas. For instance. the New York
Department of Economic Development,
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 implemeritanywhere from two.to six
regional cooperatives. In Clddition. New
Hampshire's cooperative program' has
just joined forces with the State of Ver-
mont. launching the first bi-state coopera"
tive marketing effort.

Another development on the coopera-
tive marketing front is a focus by more
densely populated urban centers. The
M.etropolitan Washington Council of Gov-
emmentS. representing suCh major popu·
lation centers as Fairtax County, Virginia,
Montgomery County. Maryland and the

District of Columbia. recently commis­
sioned a study to evaluate ~e 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 effo~

Where are all of these cooperative mar­
ketingefforts heading? Is cooperative
marketing the solution to the country's
market glut problems? .

It started in New Hampshire
Cooperative marketing of recyclable
materials was essentiallybom in New
Hampshire in 1981, when the New Hamp­
shire Resource Recovery Association
(NHRAA) was incorporated as a nonprofit
organization by four rural New Hampshire
municipalities with a desire to pool their
recycling knowledge and resources.
NHRRA'setfortsgotoHthegroundthanks
to a S20.000 grant from the state's energy
office: NHRRA hired a single employee
to identilypotential 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

I. 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 5500.000, 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 wayin a few years." Operat-
ing funds come trom a variety of sources.
such as the. annual New England Re­

. source Aecovery Conference and Expos­
ilion that the association hosts. federal
and state govemment contracts. private
foundation grants. membership dues. and
cooperative marketing fees.
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Glass is. stockpiled in concrete bins. then
marketed through NHRRA's c:eoperative
glass marlceting program (1). A scrap metal
oaler processes metal in New Boston• .New
Hampshire through NHRRA'$ c:eoperative'
scrap metal mariceting program (2)•

Working together has paid off
The bulk of New Hampshire's one million
residents live in small towns with popula­
tionsless 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 reo
cycled materials to specific buyers. (See
sidebar for guideiines on planning a
coooerative 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 contract prices
for recyciacles on behalf of our member
municipalities, "

However, it's the security of long-term
contracts and dealing with reputable
buvers who will provide service whether
the marKet outlook is good or bad that



:ovides the biggest incentive formu- win-win situation." According to Boyles,
:cipalities to participate. Simply put,.municipal officials like the program be­
:HRRA finds there's strength in numbers., cause they don't have to worry about find-

According to NHRRA's Allen, participat- ing markets. and they are assured that
.ng communities are responsible for col- NHARA does everything it can to work
lecting and processing their recyclables with reputable markets. They just pay their
to designated market specifications and membership dues and place a pnonecall
~toring them at their facilities; NHRRA is to NHARA when they have materials
responsible for marketing the materials to reaqy to sell. .
selected buyers.' With few exceptions, Buyers like the program because !t'ey
buyers provide transpo'rtation of mate- don't have to deal with overworked mu­
rials, picking them up from each seller's nic:pal officials or volunteers. They wait
location in tull·or partial-load quantities. tor a phone call from NHRRA telling them
(In the case of partial loads. the buyer when and where to have a truck, and they
stops at two or more place~ to collect a are guaranteed a relatively smooth pick­
full load in one trip,) NHRRA currently op- up. Of course, there are occasionai
erates programs to cooperatively market glitches in the program. Allen recaJlsa
its members' newspaper, old corrugated few incidents, such as thebuver's truck
containers. mixed waste paper, glass con- showing up on the wrong day, and the
tainers, scrap metal. and HOPE and PET time a snowstorm required that the town's
plastics. recycling loading equipment be used to

Peg Boyles, NH.RRA cooperative mar- plow snow. But overall. things generally
ket development manager. says, "In most ' run smoothly.
cases. New Hampshire's programs are a Adds Boyles, another premium for

buyers is that through the use of signed
contracts, they are guaranteed a relatively'
stabt'e quantity of mat~riajs, whic;:h gener­
ally does;1'! happen with individual recy-
cling programs. ' ,

Moving to the big league .
Cooperative marketing' has been a suc­
cessful strategy for maintaining stable re­
cycling markets in rural areas such as
New Hampshire. But can it work outside
of a rural envir~nment? The Recycling
Committee of the Metropolitan Washing­
ton Council of Govemments (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 Metropolitan Wasnington
area?

"Probably not, at least for the time
being," says'Joan Rohlfs. COG recycling
coordinator. "Even though the Council of
Governments' board of directors. has en­
dorsed the concept of regional marketing.
and has expressed interest in implement­
ing such programs when the opportunity
arises. the reality of the situation is. the
opportunity may simply not arise." Rohlfs
offers two reasons Why cooperative mar­
keting may never take place among
COG's members.

First, the impetus for the study Came
from problems associated with the re­
gional newspaper market. But when the
single largest local buyer, Southeast Re­
cycling, was approached about becoming
the sole buyer tor the area, it declined to
work with a contract of that size since it
would oe placing too many eggs in one
basket. "Thus," says Rohlfs, "local gov­
ernments felt forced to compete to satisfy
immediate newspaper marketing needs."
In the process. they refined their market­
ing skills. and found themselves guarding
market information rather than snaring 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 recycling pro­
grams,such as in Montgomery and Prince
George's counties in Maryland. are in the
process of:,.securing their own p~ocessing

facilities. Private operators of those
facilities will likely market the materials
directly, eliminating Ihe need for participa­
tion in acooperative marketing program.

While cooperative marketing might not
be in COG's future, the Maryland Gover·
nor's Advisory Council on Recycling has
exp,ressed an interest in obtaining the
COG study. However, it is too early to say
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Guidelines to plahning :::~:--

a cooperative marketing program.'
:'I
..

"

There are five basic steps involved in ning determinations to be approved by:·.
evaluating the feasibility of a coopera­ participants include the specific mate­
tive marketing program and then plan­ rials to be marketed and the schedule
ning and implementing a successful for including them; the process for".
effort. choosing markets; staffing needs; arid '

bUdgetary needs and appropriate fund-
Inventory needs and plans ing mechanisms. .
Potential participants should be con­
tacted to determine' their interest in Implement the program ,:.~~

participating and their level of commit­ The coordinating organization should.
ment to the program. which recyclables undertake specific tasks to assure the .
to include in the program, tonnages program is properly implemented.',
available (current and anticipated). and which can include some or all of the :'
the existing or planned capabilities to following. depending on ihe plan. Hire'
process those materials. Legal restric­ or appointstaff with aclearunderstand~/
tions to participation. such as procure­ ing of marketing recyclables who wur~

ment procedures and flow control legis­ serve as a'good liaison between local:
lation. should also be acknowledged. recycling personnel and markets:~·.

-, :-"'. Select buyers fOr materials and; if ap.:
Determine who wm coordinate propriate. sign contracts. Inform par- ::
Of all the taskS involved in planning a ticipants about market specifications '
cooperative marketing effort. this one so .they can process recyclables ac-:~
is the most essential. and probably the cordingly. Make arrangements to have .
one that is most often overlooked. If a ' recyclables transporte.d to market '/.:
cooperative marketing effort is to suc­
ceed. an organization that will provide Monitor the program and make
leadership and coordination for the pro- . necessary changes '."
gram must be determined at the outset. Make sure the cooperative marketing

program is meeting participants'
Plan and design the cooperative needs, and make appropriate changes
marketing program . if necessary. But jf it's not broke. don't
It's time to make decisions. Key plan- fix it ';-

" -
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what. if anything, will develop from that marketing program offered - be it glass. of New Hampshire end-use markets. In
expression of interest. - paper. plastic or metal - there will be. addition. NHRRA will diversify its sources

multiple options to service the full range of materials to include commercial and
Where from here? of members' collection and processing industrial recyclables.
Interest in cooperative marketing pro­ capabilities. This expansion of options "If larger quantities of high quality ma­
grams is high these days, since it appears terial improve marketability. then working
to be a successful marketing mechanism. with private sector generators of recy­
However, as recycling moves to the front clables will improve NHRRA's market
bumeraild private sector interests vie for clout for our municipal programs." says /,
a share of the marketplace, efforts 'like I

It's the security of long-
term c'ontractsand dealing
with reputable buyers
that lure municipalities to
participate in cooperative
marketing.

Peg Boyles.. '"There are signifICant
New Hampshire's can be viewed as "com­ generators of plastic. scrap metal, glass
'petition" by private firms. In addition. mar­ and paper that never reach municipal re­
ket competition betWeen urban recycling cycling programs. We need to involve
programs may supersede cooperative ef­ them in our cooperative marketing ef­
forts. forts."

According to Michael Simpson. NHRRA believes recycling cooperation
NHRRA's president, NHRRA's board of must be elevated to a higher level, both
directors and staff recently grappled with
the appropriate continued role for

geographically and philosophicalty. Says
NHAAA's Simpson. "What we are tnIly

NHRRA. The focus of discussion ­ competing against is the ease with which
should NHRRA maintain the role it has raw materials are mined and harvested.
held for almost 10 years as a cooperative and the throwaway society of which we

.marketing organization, or step aside and are a part. Cooperation across political
letprivate interests take over marketing'? means that NHRRA staff will locate and geographic boundaries must occur,

For supporters of cooperative market­ buyers that offer mUltiple marketing op­ so that the recycling society we envision
ing, the verdict was positive. NHRRA de­ tions. or that NHRRA will contract with becomes a reality."
cided to forge ahead in the realm of several buyers for a single material. Em­ If NHRAA is right. the possibilities of
cooperative marketing, and expand pro­ phasis in the expanded programs will be cooperative marketing have only begun
grams to meet members' needs. For each placed on filling the raw material needs to be realiZed. RR



lrJDln,l1fDc~sS flO'.'. Rhod~ Islmrd .'>1M. (Coun~sy N.£. CRMi.tea 1'I!t::>IC

MRF Automation Making
Strides Into High-Tech .

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. ,Technology
is answering the call. "

Afew vears aeo: mu­
. nicipal solid waste
officials started talking
about siting MRFs - Mat­
erial Recovery Facilities ­
as :l me:ms ofpulling rccy­
clables out of the solid
'.I,aste stre:un.

A relatively unknown concept at the time.
the hilZh!v-automated sortinlZ systems are
beginning to serve a pivoral rol~ in effortS
to solve the nation's solid-""aste crisis. Dur­
ing the next 10 years. it is likely that the

, term "MRF' - pronounced "murf' - will
be as common to Arneric:u'.5 as "dump" is
now, While MRFs all serve basically the
same pUf?Ose.each one can be quite dif­
ferent from others. Their definitions vary.
reflecting the emerging separation teChno­
Ion and methods. In broad terms. MRF
h£s' been defined as a facility that trans­
fonns recyclablesolid-waste,materials in­
to marketable feedstocks.

In its most advanced fonn. a MRF ef­
ficiently sorts hundreds oftonsofcomImn';
gled recyclables a day. with a minimum of
manual labor and vieldinlZ hieh-lmlde mar­
ketable commodi'tiessuch as paper. glass
and mixed-metal beveralZe and ioodcon­
tainers and selected pl~tics. The emer­
~ence ofhighly aU,tomated MRFs parallels
the growth of large-scale curbside pickup
of recyclabies in communities across the
countrv.

Todliv there are no more than ID-lSrela­
ti~'ely advanced MRFs in the U.S. Stephen
A..Katz. manalZe~ofrecvclinlZ and business
development for theN~ Ertgland CRlDc.
division of CRlnc.. sees
the number of advanced.
high-volume MRFs SOrt­
in; re::vclables climbing
dr.unari~ally to at least fou~
times that numbe~ in just
five years.

In 10 years. Katz said.
he sees "a full-scalerecy­
cling program in every
large-sizeci communirv in
the- country. and' a co~t­
to-coast network ofMRFs
processing the materials
gene:ated by those prog­
rams:'

J\.Jinimal manual labor
A CRlnc. MRF. which
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began commercial ooer:lCion Mav I in
Johnston. R.I.. is prc'cessing 2~ tons of
materials a dav in two shifts with eiszht
SOrters per shift. The sorters perform the
only manual tasks - separating glass by
.color and plastic by resin type. The Rhode
Island CRinc. fucility is the first MRFusing
state-of-the"art Bezner sorting technology.

CRlnc. is the exclusive North American
licensee for the technology ofMaschinen­
fabrik Bezner ofWest Germany. The com­
pany began making material-handling
systems primarily for the timber industry

,in'1889. !nthe 19iOs. when the solid-waste
crisis surtu:edin E~rope. ..they applied
their expertise to develop SOrttng system
for recycled materials.~· Katz explained.
Twenty MRFs ·Jsir.g Beznerteehnology are'
today operatin~ ..cross Europe.

CRlnc.. acompany spawned by the pas­
sage ofstate bottle-depositlaws in the 1970s.
is operating Or constrUcting nine recycling
material processing facilities. inclUding
s~ven separating commingled recyclables.
CRlnc:. is applying the Bezner teChnology ,
in an even moreadv.utced zacility scbeduled "
to begin operation in Brookhav~n. Long
Island. N.Y•• nextsummer. This MRF will
process 400 tonsofmetal. paper. glass and
plaStic: per day.

The Council For Solid WasleSolutions.
a program of the Society of the Plastics
Industry. estimates as ofearly 1988. 10 U.S.
MRFs were operational. with another 35
under consiruction or in the late planning
stages. The council. and othe~arms oftehe
piastic industry. are rapidly developing an
automated system of sorting plastics by
resin. opening the v.-ay for recycling a wide
~nge of plastics.

In the next three toflve years. Katz pre­
dicted. the recvclinsz industrv will achieve
full automatio~ in thesortin2 ofreevclable
materials. CRlnc. and Bezn'""e:- hav~ devel­
oped a technology to automatically sort
glassby color. Aprototype ofche autOmated
glass-sorting system. using optic scanning.
is operating in a MRF in Derunark.

Application of this glass-sorting
technology must wait for the U.S. recycling
indusrrv ro mature and evolve afmal desism.

The RhOde Island CRlnc. MRF is sisznifi­
cant. K3Iz maintained.bec3use it ~oves
the processing ofrecyclable materials "from
crude sorting methods to an automated

.zactory-rype sorting system." '
, Though crude. labor-intensive MRFscan
be traced to the very beginning ofcoUeCtion

, and processing ofscrap materials. advanced
MRFs first emerged here in the mid-1980s.

Actually. a research plant
to process commingled
glass and metal containers
was established in 1975 in
Branford. Conn.. by Re­
source Recovery System
Inc,. one cifonlv a handful
ofcompaniesn~ supply­
ing an entire system.

A central element
"MRFs are re:1lly. really

central to the whole (solid­
waste) situation. 'tou can't
have a MRF without col­
lection. and you can't have
coUection without aMRF.­

Jnc. Dinge~.J explained Pe:e di-
ICOMItUra" 011 pa~' 40,



Tn~ Rhod~ Jsl4nd MQlffl4Js &CC1\~r~.. FaciJi~' Gl ...ork. (Col.,"~~· of litt' RJwcj~ lsilmd Soiid 14iutt' MQII­
Q~r"'~l'll Corporunon.)

MRFs
tc(tlllmu"i·,;"m ':'Q~(, .181

rector of.technoiogy for the Council For
Solid Waste Solutions in 'Washington D.C.
"Studies have shown household collection
(of re::vclablesl is more effective if a MRF
is used to sor: the materials:'

Besides laoor and COSt s3vings. the rt:I0re
advanced !\tRFs mak.e it more convenient
and easier for ~onsumers to participate in
curbside collection progi.lms. Usually; con­
sumers need only separ:lte their paperfrom
other recyc!abies. increasing the recycling
r:ne. In addition. advanced MRFs produce
ahigher-quality commodity in volume.·en­
hancing marketability.

Ac::ording to Adam M3rks. operations
engineer for Rhode Island Solid Waste
Management Corp.. me Rhode Island
MRFs perform two functions: "son in a
centralized\l,'3Y ahd assemble ahigh quan­
tity of material for the market:'

Solid-waste-manaeement decisions in
Rhode Island. first to mandate recycling
state-wide. are based on economics. "We
recycle here because it is the least~ostly

wav to mana!!e those materials:' said·
Marks. -

As a general rule. Marks explained. using
a MRF is more cost-effective than separal~

ing nuterials at the curbside when a re­
cycling program serves more than 50.000
households. "Ifyou cion'thave alocalmar­
ket to truck elass to:' Marks added. for ex­
ample, "you-will have to ac::umulate to ship
to a central market:'
c Bom .Marks and Katz see a variery of
problems associated with more labor-in­
tensive rnate:ial-sonine facilities and cor­
responding benefits with mo~ automated
MR..~s.

First. the task of sonine is tedious and
the 'pay is low. And. if the residue isn't
automatically screened before me workers
handle materials. the job is environmenrally
unpleasant.

"It's a tough job:' said Marks. "I'veseen .
workers essentially pick through garbage.
Thafs not the way the industry is going to
go:'

For example. CRlnc:s MRFsemphasize
imoroved environmental COQditions and
me'thods to promote efficiency and reduce
worker fatigue. Soning stations for paper
and commineled recvclables are enclosed
and environmentally controlled, Material
approaches the sorter head-on - not side­
long: material is guided - not lifted - into
a hopper: and negatively-somd material
automatic:1lly falls to the next conveyor.

"We don't have guys who get tired after
three hours:' asserted Katz. "Machinery
doesn't come to work on drues:' he added.
noting. "We're gening bottd"m-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 the process so there is less debris for
taminant-free product more marketable to workers to son thrau!!h. "It's not hi2h-tech
industry:' Katz added, equipment: it's how·it's arran2ed:'

Adams agreeed automated processing Marks estimates that by using sophisti­
facilities have environmental advantages. cated MRFs to enhance both the collection
"Moreautomated plants tend to be cleaner. and marketin!! ofrecvrlables. communities
and me working standards are going to be are able to ree;cle 15~20percentofthewaste
raised. )ou mieht find areas that W3nt to stre:un. A prac-.ic:l1limil of 30-35 percent
create jobs with recycling. but down the c:m be t=Ched withaddition ofcomposting.
road it will be W~!'t is the cheapest to oper­ This level is approaching goals setby the
ate." Environmental Protection Agency and by

individual States. Ten StateS have mandatory
Savings in the millions recycling laws. and more than 500 com­

An example of COSt savings possible by munities collect reCYClable materialsat the
using a more automated system is cited by curb. about rwice the number five vears
the final C\'llluation repon to the Brookha­ ago. according to a recentN~", York TImes
ven. N.Y.. Town Council. The analysis feaTUre focusing. inpan. on the emergence .
reveals that in eva1uaUnsz the CRInc:. MRF .. of advance MRFs. ­
compared with less-auto""mated systz:rris. the .: 'MRFsalso aid the nation's effortS todiven
CRlnc. system produces at S1.6 rriillion to more solid waste from costly and environ­
55,2 million savings over a five-yeartenn.· mentally risky landfilling bY promoting a
depending ona rangeoftonnage processed cenualized and integmed approach. An
from 24.OQO-i'2.000 tons Per year. integratedapproach locates a MRF, waste­

The most importantquestion wheneval­ to-energy plant. cQmposting facility and
uating quality in a MRF. accord.ing to landfills in a cenual area.
Marks. is "to look how solid and reliable MRFs. aecordin!! to Dave Newton recv­
it is," Noting that equipment successfully cling coordinator fur Suffolk Count\'''N.Y..
used in indusrry enhances those factors. "are primarily a municipally oPerated
Marks' added, "You want equipment -you sonine facilin·...
can send a rock through:' Suffolk Co~ntv and nei!!hboriD2 Nassau

More crucial equipment in a MRF are Counry. with atoiaI of~.6 iDillion rhidcnts.
masznetic seoarators - which separate tin make up rwo-thirds of Lon2 Island, This
from femu's metal -- and eddy current area is recognized as one of the most ad­
separators. which separate aluminum. vanced in solid-waste mana!!ement and
Marks explained. While separationequip­ rec:vclinsz because New York state has or­
mentmay be unique. processingequipment dered alilandfills closedby the end ofne.~t
suchas baiers.l!lass crushers andaluminum vear to protect·the fra.l!ile 2roundwater on
flatteners are ;'ore standatclized compo­ Long Island. --
nents. About nine Ye3n ago. Newton explained.

Oneadvanta!!eoftheCRlnc. svStem.said the Town oOslip on Long Island "built one
Marks. is that residue is screen'ed early in IC'I>fllIIlWd ... ptI.r or.J



MRFs . materials are pulled of~the trucks by hand. address their specific simation and all doing
'(,ON","~d frfWf f)(J ...·,..JlI' Wood i5 chopped up and sold as fuel while a pretty good job:' Newton added.

metals are sorted. Evert dirt is stockpiled
of the firstMRFs in the nation within an . and sold 'as til I. Danger in going overboard
existing incinerator building:' The town is "The liressure (of laWs) is there. They But at least one veteran of the recycling
now building :l state-of-the-art facilirv with (towns) ate responding. and tremendous field expresses caution about goinl! over-
the ability io SOrt out plastics. '. amounts of money are being spent. Recy­ board for automation. --

Newton pointed out that processing re­ cling is moving aiong. There are plans for "We look upon recycling not as a,facility
cyclables oiten is a two-stage operation in expansion. extended education and at­ " that provides total automation. but as a
which a town collects the recyclables. sep­ tempts to stabilize the markets:' said New­ . waste-<1isposal facilirv that seoarates mat­
arates the m:lteriais and sends them on to ton. . erials:' s~id Peter Karrer. president of Re-
internlediate processors and then Onto end "There·sbeen a lot of effort in the front source Recovery Systems 1nc~.a pioneer
use~. He nOles. in some instances. that ··the end - source separacion and processing . in developing and operating MRFs using
quality (ofrecydable material processed) - and now the effort is on economic and its OWn technology.' -
isn· t top-grade. Plants are old and the townS market development:' added Newton. who "Oneofthe problems is the newememnl!
were forced into recvcling because landfills said towns are researching cooperative ' technology. Every paper dealer and saap
filled up. and they'worked within the ex­ markets. . dealer is operatinl! aMRF. There·s a lot
isting collec~ion systems. "We are working with towns and the state of snake oil being-sold in this business:'

FOr eumole, the Town ofBabvlon. N.Y.• to expand industries that can use thesere­ Karter warned. -
collects n~spaper one week ~nd mixed cyclables. improve the quality ofmaterials Karter's company has painstakingly de­
cans and bottles the ne:tt and stockpiles them and stabilize the marlcet so recycling can veloped its MRF since initial research
in an old airport hangar before they are be sustained:' he explained. nearly 25 years ago,
shipped for processing. . Recycling experts fe:1l' market bacl..-ups. ''Aftermany vears ofsuffering and learn­

Newton estimated at least 75 companies Recently, for instance. wastepaper has ing. we finally 'solved the probiem and in­
.are involvedin intermediate processing of flooded the northeast markets. and com­ vented new equipment and put the first
recycled materials in the two-county area. munities which previously earned money commercial plant into operation in Groten.
"Everybody .who bales paper or crushes for their paper are paying S20 co S25 Per Conn.• in 1982;" he said.
glass is oper:lting a MRF:: he pointed out.. tonto have ic hauled away. However, this Old Lyme. Conn.-based Resource Re­

An examole of a labor-intensive MRF. cost 'still is small.compa1-ed with tipping cOvery Systems now guaranteeS its ~ities
said Newton. is a large. pri\'atelyoperated. fees of Sloo per ton or more in the area. for seven years. The company opened a
system that handles construction and de~ "They're (recycling programs) all unique second plant in Camden. N.J.. in March
molition material for eastern toWns. Here. . in th.eir own Way. They are all geared to 1986. processing more than 80 tons of

bottles and cans a day. Its second plant . with reliability so buyers have faith in you than other options (burning and landfill):'
opened in June 1988 on I:7th Street in and your operation:' added Karter. The said Karter.
Manhattan. and issortin2morethan50tons company's MRFs are automated e:'tcept for As part of the continuing refinement of '
of bottles. cans and paPer a day, separating glass by color and for quality MRF operation. CRlnc. ~ developing a

K.1rter said the company's largest and inspection. method ofseparating residue into glassphalt
most advanced MRF wimbegin operating More labor-intensive facilities where the (now used for road bed material) and fiber
in Springfield. Mass. It will process 240 intends to produce jobs. Karter believes. to market the glass residue to low-quality
tons ofmi:teci recyclables a d:!y. In aC3utious wil!be limited to smaller-volume process­ cullet or 1!lassphalt and send the fiber to
approach. the company is sorting plastics ing of five to 10 tons a day. \l,'aste~to-ener!:!v facilities.
on only a limited basis. Though the plants " " Pete Dinee;'~fthe Council For Solid

, are capable of processing plastics. Karter WasteSolulions sees the develooment of
c:'tpiained. he is waiting for the market to In the next three

years, the r~cycling in­
dusUywillachieve
full automation in the.
sorting of reCyclable:
materials, Katz said~

MRFsdriven by need and econo~cs due
be more certain. to. the diminishing number oflandfills and

Resource Recovery Systems developed high cost of landfill-disposal' or waste.
machines which separate most labels. food In addition. Dinl!er said. "The threat of
and caps from containers without dam.aging legislation has p;;'vided the incentive.
rings. metal and caps. Karter pointed out We've gotten the ball rolling. Let the private
the New York City \ifRF "raninto trouble
..... ith badly broken glass. ceramics and

sector see what it can do:'
Further development ofMRFs and solid­

crockery and clay flower pots. We receive waste manal!ement will be aided bv coor­
source-eont:uninated materials. but they are dination. da'h and iniormation-coilection
still contaminated:' and research sponsored by indUstr)'groups.

"We tested and produced a finely graded To make the point. Karter explained. in such as the Council For Solid Waste Man­
aggregate made from the residue that we one day. the Camden. NJ., MRFprocesses agement. Dinger predicts.
give to the city asphalt plant:' explained enough recvclables to fJ..11 a room eight feet "The cooperation that's going on in in­
K.:lrter. . high~' 20 feet wide and iZ feet long~ "How dustl'\' is 2000. Governments are turning

··It's (material separation) development­ ar; yo~ going to deal with that (manually) around. not so much on the band kick. but
al. and the thruSt is to remove as much from dav-in and dav-out?" looking for solutions:' -MichaelMarcel­
the waste stream as possible .wd re-use it. The Resourt:: Recovery Systems MRF ~o •
We are continually perfecting machinery, can produce as many as 14 different com­
marketsand processing:' continued~r. modities. The author is Q freelance wriler based in

"The key is to produc: quality produe:tS "In almost all cases. recycling is cheaper Cleveland. Ohio.
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TRANSFER STATIONS
CAN RECYCLE, Too!

...........- .
This, the last ofeight articles in our
series on waste.transfer, deals with

integrating waste reclamation
into these facilities.

R

By RICHARD A. PELUSO, P.E.,
and ERNEST H. RUCKERT III, P.E.
p!!IUSO is a senior vice fJresiaent ana RucJcen is a fJrojecr manager
for Wehran Engineering, a Miaalerown. N. Y. ·basea solid waste
consulting firm.

ecyclin'g. It's the cu.rrent buzzword in the solid
waste industry and is coming to the forefront
of solid waste planning discussions.

If you are a collector/hauler or transfer
station operator. you probably are faced with

rising disposal costs. Perhaps you are backed into a situ­
.ation where a govemmentaJ entity has mandated source
separation of recyc1ables 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 youreJtisting transfer station? •.. or
with one that you are planning to build and operate?

Recycling approaches
Traditionally. recycling activities at transfer stations have
relied predominantly on manual labor. Almost all transfer
stations have some sorting activities. even if the primary
sorting/recycling operations take place along a conveyor
system.

Floor sorting is u,sed for at least three purposes:
• to recover large bulky items;
• to recover recyclable materials (e.g.. corrugated boxes.

white goods. wood pallets); and Installing a conveyor and
fJiCking sration in a transfer .
srarion is one way to
incorporare recycling ae a

. faCility.

• to remove materials that are
not suitable for processing (e.g..
large pieces of metal. which can
tear up the sides of aluminum
transfer trailers),

Open-top roll-off containers are commonly placed near .
this sorting area for holding these hand-soned materials.
Small wheel-loaders and skid-ste:r loaders. with grapple .
buckets. are used to assist the laborers. The loaders spread
loads OUt on the concrete receiving floor. handle larger
items (such as wood pallets, bulky metals. and corrugated
paper), and load processing equipment (conveyors. balers.
packers. etc.). . .

Conveyorlayoulideas
Conveyors are typically employed with baling facilities.
Steel-belr conveyors are used for receiving the waste
materials that are 10 be baled or compacted.

..,~



Tn,;s/er Stations Conti!

Options :Il'eavailable for continuing the steel-belt con­ on materials market feedback. cfecisions must be made
veyor to the baler or for discharging from the steel-belt regarding processing. equipment for your transfer/recycling i
conveyor onto a rubber-belt conveyor for sorting. COSt station.
advantages may be realized using rubber-belt conveyors.

Another strategy is to install picking stations next to Some sample transfer/recycling operations
conveyor belts. These stations. common sights at materials Here are some approaches that others in the industry have
recovery facilities. have been used at lransfer stations•. too. used..

Depending on the·processing equipment at the transfer Orange County, N.'!.: Landfill volume is diminishing
station. many conveyor layout and operaIionaitematives here. The county has mandated residential separation of
are possible. For instance. a single conveyor system could cle:ll' (flint) glass and newsprint, and commercial separation
be used to feed a baler. If high-percentage conugated loads of conugatecl
are dumped onto the conveyor. the contaminants (other One hauler bas responded by constrUeting,a source­
paper types. strapping. plastics. etc.) could be removed by separated waste recycling/transfer station.. Incoming loads or
the workers at the picking stations. Bales of old conugated . source-separated wastes are unloaded within a·pre-engi­
cardboard would be made. . neered metal building addition constrUcted adjacent to the

Alternatively. if low-percentage conugated loads are existing collection vehicle garage. Glass is qumped from thr
dumped onto the conveyor. the conugated would be picked collection vehicles onto open 20-yard roll-off containers.
off and refuse bales would bemadeOConugatecl would be Corrugated and other grades of paper arehand·sepilrated
baled later in the work shift. on the receiving floor. The paper is then batch-fed onto a

Multiple conveyor systems could be designed where one steel·belted Mayfran conveyor. whicli in tum feeds a Selco
conveyor would feed a baler and another conveyor would baler. Export bales are produced. Minimal amouilts ofresi­
receive the non-paper materials and feed another baler or due are transferred to the landfill.
packer. . Danbury. Conn.: One hauler designed his facility here

Conveyors also work handily for separating mixed around paper recycling. An existing warehouse was reno­
recyclables. Picking areas are set up alongside the conveyor vated to accommodate primarily commertial solid waste
and the recyclable materials are picked off and dropped loads. Sorting is conducted manually on the receiVing floor
into a Chute or bin below the conveyor. Wheel-loaders. with theassislance of wheel-loaders.
forklifts. or skid-steer.loaders·would move the sorted mate­ Conugated paper is separated and pushed onto a steel·
rials and consolidate loadS for shipment to markets. Award belted conveyor that· feedS an HRB baler (which produces
of caution: Be sure to incorponlte all appropriate safety export-specification bales). Nonrecoverable materials are
guards.· emergency stop ~ords. signage. identification, etc. loaded onto a steel·belted conveyor that feedS a Dempster
on the conveyors. compactor (transfer trailers haul this residual material to a

Sepal3tioll equipment bas been employed at some facili- landftll). "
" ties to separate materials based on size and, consequeudy. New Jersey: The operator of an open-top transfer Station

to improve the materials recovery operations. Separation ".in this State is planning to branch out into recycling. The
equipment typically includes trommel screens. disc screens. facility was "originally designed as a tr:InSfer station ("gar.
magnetic separators. and. oCcasionally. air classifiers. Con­ bage in" equal to "garbage out"). With 18 months of operat­
veyors transport the materialsberween. arid away from. the "ing experience. it has a reasonably good handle on the"types. ".
screening operations: ofrecyclables that are available in the incoming wastes.

System vendors market processing systems for materials A several-bay expansion to its existing transfer station is
recovery and recycling purposes. The equipment varies in the planning process. It will give the company the floor
according to the vendor. but it can include screens. convey­ space to dedicate to recovery of recyclable materials. Paper.
ors. hand-sorting magnetic separators. balers. and flatten­ wood. and metals will likely be manulilly recovered.
ers-densifiers<roshers. The Wasu Age "Yellow Pages" can NewYartc: A transfer station operating in New York cur­
be consulted to locate"vendors. rently bales and ships out-of-state all of the solid wastes it

Materials markets: Know your markets for recyclable receives. The facility operator is considering the installation
mate:ials. Talk to them to determine their specifications for of a materials recovery system as provided by a sYstem.s
materials they accept vendor. Conveying. screening. and sorting operations will

Density. contamination levels. minimum quantities. and be employed to concentrate the recyclable materials and
delivery vehicle type are several factors to consider. Based improve the efficiency of the reCovery oper.1tion. I
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mrfofthe month:

RHODE ISLAND'S
......... it •••• '.0 ' .

Can you describe theJohnston MRF as high-tech ifo1Ze ofits
main tools (gravity) is literally as old ~s the bills?

B
ezner. Bezner, Bezner. Bezner!

Th.lI·s:lll one hem from New England CRlnc.
and

mi-,u'om.~d
its customer.

m'~n'"
the Rhode Island Solid Waste

Management Corp.. when it comes to the new.
. .. ...,,."" ,,,m,,, .,

Johnston.R.I, The unit makes use of technology from West
Germany's Maschinenf:lbrik Bezner. which is said to have
equipment in 20-odd MRF-type facilities in Europe.

Located next door to RlSWMC's Johnston LandfLIi. this
nrst American CRlnc/Bezner MRF is said to process an
hourly :lverage of 10 tons of mixed glass and plastic bottles
:lnd aluminum and tin ::ms. The reponed residue genera­
tion rate is 9% (for m:lterial direct-delivered from cufbside
pick-up). The plant:llso prepares as much as 60 tpd of
newspaper for recycling,

But the achievement of a 10 tph processing rate for com·
mingled material - with what seems a minimum of human
strain and potentia) risk compared with other MRFs - is
wh:lt m:lkes the 40.000-square-foot plant "state-of-the-an...
The CRlnc executives credit this mostly to the Bezner ma­
chinery. for which the company has the exclusive North
American licen~e.

This seems to have Ihe CRlnc folks high on life, "This
isn'l the •MRF of the Month·." says Slephen Katz. a mar­
keting manager for CRinc. which is based in North Biller­
ica. Mass. "It's the MRF of the year!"

Beyond that ecstasy. there is the cold hard fact thaI the
IUSWMC. which had planned to build two MRFs inaddi­
tion to'the unit at Johnston. has riow scaled back to just one.
The achievement of the 10 tph average~ with twO shifts at
both plants. has reponedly led the Corporation to scale
back its plans to include just one more.

By JOE SAL/MANDO
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Not all was roses '
While the actual volume of r~c:ycl:lbles currently collected
daily by Rhode Isl:lnd municipalities requires only one 8­
hourt\IRF shift. CRlnc has been running a second process­
ing shift since the pl:mt opened in late April. The workers
have been processing a large pile of bottles and cans stored
in :I yard behind the building, ,

This pile was built up in the year between the date of the
pla:lt's planned opening and its actual first work day.
RISW~IC contracted separately (in 1986) for plant opera· >



STATE-OF-ARTPLANT

' ..

Above: The three 'chain curtams' that. with the !lei/) 01 gravity;
seOi3rare glass from plastrcs and alumInum. Lefr: Rusn of Rhode
Islano recyclables from imtial conveyor is metered to even out the
/Iowan me belt. .

tion ~nd construction. and the building contractor (not
CRlnc) 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. in/a the truck. out ofthe trUck and into the yard.
and then from the yard (via front-end 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. "Beyond the breakage problem.
it" s the material stored up from the iirst year of collection."
In other words. it' s the ·stuff citizens put out for recycling
before their collective level oi eduoauon on the program's
needs rose.

According to Katz. the backyard shouid be cle:ll'ed of
recyclables by the end oi this momh.

Separation with help of gravity
T w of recycIables fed to the ~lRF' s loading hopper is
"re::;urated" by a computer wired into sensors at the hop-

per's feeding mechanism. These sen­
sors "feel~ the pressure generated~y

the volume of cans and hottles 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
cydables at an even stream - avoid­
ing the loading of massive i· and 3­
item-deep piles.onto the feed con­
veyor.

This conveyor elevates there­
cyclables to a height 20 feet above
the tipping floor. a step made neces­

. sary 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 lwO

workers. Tnis m:lterial is fed onto a residue conveyor.
which feeds a roll-off box.

Nexi the recyclables are run under a magnetic belt. Cans
containing steel "t1y." sucked upby the belt. and are fed off
to be processed separately. Aluminum cans and plastic and
glass bottles continue down the line.

Gravity is next brOUght into play. As the material begins
to tumble down through a row of moving conveying equip­
menL three sets of metal bars. suspended by chains. move
across the recyclables. The:.~three "chain curtains." which
together are somewhat weird to look 3l,separate the glass
from the plastic and aluminum.

Separation is accomplished by the simple fact that glass
is heavier than either plastic or aluminum. The bars "catch~

the plastic and aluminum and move illo the left and right;
there are two lines to process plastic and aluminum. The
heavier glass either slides under the bars (the larger pieces)
or simply tumbles through as if they were not there.

Note that as the glass slides downward. pulled by grav­
ity and the movement ofa shaker-screen. small pieces fall
th~ough 2-inch-wide holes in the screen Onto the residue
conveyor.

Plastic bOllles and aluminum are run (on either side)
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Fi2SClCS anc alumtr.um. raken oil me "r.e ::y me c,'ain currarns. are
seoaralec ov a c=mCII~aClcn cf eccv··;"..;rre.'ll ,~agner anc numan

sorrrng.· iwc 1I'0r~ers (ene on es:;.~ s:ce 01 tne c~arn currarn}
seoa..are rid.=: ::cmes Irom FEi acmes.

through an eddy-current separalor. which could be de"
scribed as a "non-ferrous magnet:' This pulls the aluminum
Cans off Ihe line and OntO another conveyor.

Plastic bottles of high-density polyethylene (HDPE) and
polyethylene terephthaiate (PEn are all that is fed 10 !Wo
separate conveyors. 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 imo.another hopper
(which feeds a conveyor devoted to HDPE). A: the end of
these two plastics conveyors all that is left are PET bonles,
which again fall onto a dedicated conveyor.

As to the glass. it is conveyed by 4 or 5 pic~ers. These
individuals again pick off any contaminants that may have
been missed - including. perhaps. flattened plastics. But
their mainjob is·to pick off brown glass and green glass.
which are placed. separately. into hoppers on either side of
Ihe conveyor. All that's left at the end of Ihis final separa­
tion conveyor is clear glass. which falls off onto its own
dedicated conveyor.

Most veteran recyclers know th.at clear glass pulls a
higher price than the other colors. but CRlnc underline.s
Ihal by stationing one final worker on Ihe conveyor feeding
Ihe clear glass to processing equipment. This "quality as­
surance" inspector's job - one of oniy 10 jobs directly on
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the MRF' s processing line - is 10 pull any ceramics OUI of
Ihe clear stream. "In time, as the public education level in­
creases even more. and'as other lowns and cities are
brought on-line and their educalion level rises. we won'l:
need this position," KatZ claims.

Readying mat~rials
.

for markets
,j

\Vhile it's being described separ:lIe!y here. Ihe processing
of materials for shipping 10 marke!s is inregrallo the proc­
ess - although Ihe machir)ery used for final preparalion is
not from Bezner. According to KatZ. Ihe material being
sold from the MRF is (percentages of mixed bottles ~d
cans): glass. 65%: steel, 12o/c:PET. 59'~: HDPE, 3%: and
aluminum. 3%. .

Cans made of steel and tin or of steel and aluminum
(olherwise known as bi-metall are conveyed from the top
of the line to an AMG Cutler ~hredder. This unil. supplied
by AMG (a major ddnner of steel canslflails at the cans
and rums out small-sized. multifaceted ste~1 "crumbs." In
the process. Ihe 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 Irailer.

Aluminum is fed to a can flallener. which also feeds a
trailer.

Glass is fed to processing machinery which crushes it to
the size required by markets: it's not furnace-ready culler,
but CRInc is getting experience wilh Grayson glass benefi­
ciation machinery in Caiifomia (in a two-~IRF joinl .ven­
ture wilh Anchor Glass), and Ihis may be added to CRlnc
MRFs in the future. In Johnston. the processed glass 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·perfor:lledandbaled. in a Balemaster baler: while
HDPE bottles are put through a granulator. which feeds I
Gaylord boxes. "The price we get for the grari"ulated HDPE,
more than justifies the cost of the granulator.... says Katz.

Newspaper is also processed. but lightly. It comes in
separ:itely from the cans and bottles. and is tipped on a
separate tipping floor accessed through a different door into

One end-croduct of tile Rllode Is/and MRFis ground Ilign.,aensity
potyetllylene (HOPE). Sonles made ofpoiyetflylene rereollrtlalare
(PeT). on lIle orller Iland. are perforared and oaled whole.
.... ".' " ~ ..

.he MRF. CRInc is dedicated to providingde-inkable news.
to maintain a steady demand for its product. so two workers
take the paper out of grocery bags before it is fed to the
Bollegraff baler,

"This process has reduced our newspaper throughput
somewhat. from an anticipa.ted 8 tph down to about live."
says Katz,. "No one anticipated the present requirement for
de-ink grade news. Remember. we bid this project to the
RISWMC in 1986."

The bags are pUt inpiles ~d baled later. for sale as recy-
clable kraft. ,

According to Katz. shakedown problems in the first few.
months of operadon arose in the processing end. "The
Bezner equipment has not been the source ofproblems for
US." he claims.

Business arrangements
RISWMC pays CRlnc on an operations and maintenance
schedule. with varying revenue going to the company at
graduated tonnage levels. CRlncalso shares in the revenue;
at 3 cenain specified level. the company •s share of the sales
dollar deciines. on a sliding scale. down to a minimum of
10%.

Katzsavs that the O1veral!e cost to,RISWMC - before
-evenue:":' of processing a-ton of recyclables is in the 526
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to S23 range. It might be possible to lower that cost in fu­
ture MRFs. Katz says. by eliminating the plastics separa­
tion(including the/two workers, the conveying equipment,
and the tWO types 'of processing machines).
, ~Again. remember. this plant was designed. and our
proposal accepted by the Corporation. in 1986,~ says Katz.
uSince then. markets for mixed plasticsrecyclables. 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 ETtl
mixed plastics waste exuuderat its Nonh Billerica head­
quarters facility. "We wanted to funher solidify our posi­
tion as a full-service recycling company." says Katz. "With
that machine. we were the only recycler that could take
mixed post-consurtler plastics.

"Bul since we began that project. which included re­
search from Lowell University. the markethas changed.
Markets are emerging for mixed plastics now.~ That's one
reason CRlnc recently sold the ET/lto another fum.

Additions to this plant
According to Katz. CRlnc could lower its waste ratio to a
figure significantly below the 9% now experienced with di·
reci-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.erc.) CRlnc thinks it

,will be able to market as low-qualiry cullet or for use in
"g1assphalt~ road bUilding.

Plans for the Johnston facility 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. it. of addi­
tional space would enable CRInc to enlarge the tipping
floor and have more room to accommodate delivery of
commingled tTlluerial and storage of processed recyclables.
"You learn all of the time in this business. and this is one
lesson we've learned here." says Katz. uYou just can't have
enough space."

An interesting lesson CRlnc learned from Bezner. be~
fore opening the plant, was to install wooden floors. "~is
is easier on the workers' legs." says Katz. "and their experi­
ence was that glass that may be thrown and not fall into the
hoppers doesn'l break as e.asily on wood."

Mosl 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
cities of Providence and Pawtucket. 11lis will keep our
second shift busy long afler the material in the backyard is
gone." says Katz.•

,
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, "NEW YORK'S
LABORATORY
INHARLEM

'.'.................................. ....
This one-year-old unit has taught city officials

- and the nation's most experienced MRF
contractor - a thing or two..

E
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 I acre of
land in the East Harlem section of Manhattan.
Strangely enough. the "experimental·· intennediale

processing facility has produced some surprises for city
officials. And it has stimulate.d additional research and
developmenl by the privately owned finn that runs the
place on a contract.

Don'l be'misled: ThaI "eltperimental" tag doesn't mean
the Harlem facility has MRF woiiters picking bottles and
cans in laboratory coats and throwing samples oCthe con­
tents into lest tubes. It's a regular reclamation plant., with
bottles and cans coming in just as random in dewiness
and condition as those in any other municipality.

What's been most unexpected. and exciting, is all the
stuff coming in with the bottles and cans. "We tell the citi-

, zens to just put metal cans and glass boales OUI 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'l know what to expect one year ago
when we began the various recycling programs. People
from outside the city had lold us New Yorkers would never
recycle. They said we weren't going 10 get anything.

"Well, the exacI opposile is true. Whal we've found is
thaI New Yorkers are enthusiasric rer:yclers. in fact., they

By JOE SAL/MANOO

00 WASTE AGE I JUNE 19891

are almost too enthusiastic. They see us ask for metal and
glass, and they give us chaise lounges and fish tanks and.
lighl bulbs. That's been the source of some problems. Actu
ally, we see these problems as growing pains. And we're
pretty excited aboul Ihe solutions:"

Expanding a fledgling program
New York is aniving al its solutions with the help of
Resource Recovery Systems (RRS. Old Lyme, Conn.).
which is running the plant on a two-year contract. RRS
runs MRFs in Grolon, Conn.• and Camden County, NJ.•
and is involved in what will be the nation'slargesl MRF; a
240-tpd unit now under construction in Springfield. Mass.

"This isn't really a recycling facility," Peter Kaner.
president of RRS. says of the wt Harlem planl. "It's reall~'

a waste diversion plant. Al least. that's th'e way the people
of New York who are giving us this material obviously see
it. If you were !o design a facility to recycle mosl effi­
cientiy, you'd just ask for clear glass and aluminum. ThaI
would be it; those are the highest-priced items."

As itis, the city has asked for just glaSs bottles and metal
cans. But the enthused New Yorkers.have disregarded
limits.

"What we're getting is, well, everything," says Karter·
"We get a lo! of plastic. We get plastic bottles, both PET
[polyethylene terephthalale) soda bottles and HOPE [high­
density polyethylene] milk and water bottles. We get other
plastics - like toys - soap and food containers, and other
ma!erials like aerosol cans. Plus, we are getting a lot of

.



crockery, a 101 of kitchen cer:unics. And weare gening pols
nd pans. and the like. We even get a goOd deal of alumi­

num beverage c:ms here. evenihough New Yorksule has a
bottle biil. which. by the way, also covers the PET bottles.

"We had nOldesigned this facilily for those malerials.
We had originally planned to process just glass. tin. and alu­
minum. And we were going to sell jusnhe three colors of
glass and mixed culle:. Now we are selling an aggregate
product. because the malerial we receive has a·lolof crock­
ery in it. We are selling three types of aluminum- the
cans. some scrap items (which the buyers call 'irony alumi­
num .), and foil.

"Besides lin cans. we are selling scrap metal: thaI's whal
we do with Ihe garage doors :md the like. Weare recycling
the plastics we get now and are expanding I>ur c3pacity to
handle much more in the fUlure.-

How it works. and who works there
In operation. the E:lst Harlem MRF is much like th3t in
Camden COUnty. NJ,,(se:July, 1987, Waste Age. page 48):

• Commingled recydables are dumped and pushedonro a
conveyor.

• A worke~ stationed before the processing equipment
picks out unrecyclablesand bre3ksopen plastic bags. The
bags are pur aside for disposal. as are the unrecyclables.
This worker also picks Out some plaslicbollies. throwing
,em
.

behind him into a plastic bag.
As the materials enter the facility, they are 3ir-separated.

The plastics and aluminum are "blown off' for separate.
automated processing.

I,
I'

Alison BlaCkman 0/ New'YOrie's Oecarrmem of
Sarlllallon and Peler Karrer a/Resource Fiec::Jvety
Systems are working rogeCfrerro ger rnecu{;s out of
the Hartem· MRF,

... , ; .

• What remain are glass benles. steel cans,
and any unprocessables or plastics thaI have
been missed. Worlcers. 3t a moving conveyor
belt separale the glass by color. Sleel 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 maleriaI.he scrapes
!hal off the belr. into a hopper.

• Whatever thaI worker leIS pass faIls off the
end oilbe conveyor into a roll-off destined for
the landfill. This process is being aUlomaied. to
provide for continuous processing ofscrap

glass remaining from, ,the process. ,
Almost all of the staff ofl4 running the plant as of mid­

April were JocaJresidenlS; mosl walk 10 work. This area of
relativeiy high W1employment supplies just the type of
entry-level, trainable workers that RRS wanlS to use.
"Many of these people were unemployed when they came
here," says lohn Whianan. the RRS plant manager.
Whianan specializes inRRS pla.'1tscan-ups: he helped
bring the Camden facility on-line.

"We·.ve trained the people here to do every job in the
planl. nol only because we need this kind of backup, but
also 10 relieve the boredorn," says Whianan.. "We've taUght
people to operate equipment, and we've even taughl one
worker to weld.

"We are constanlly tr:lining new people. bec3use we lose
aboul twO of our; staff each month. MOSt of them go on 10

bener jobs. We're proud of this, even though it'S a head­
ache, b~3use it's a community service. Of the foUT women
we have working here right now, two used 10 bean welfare.
And of these 14.~ few will advancclO more imporwltjobs
when we e:tpand 10 two shifts,"

Adds Blackman: "For this type of job. a turnover of two
persons oUlof 14 is nOI unusual in New York City. You
can look at recy~ling as a job creation program. When we
have seve:alMRFs operating here, we will have created
dozens of new jobs." .

leaving,enthusiasm undiminished
One 9f the things these w,orkers musl cope with isa variety
of recyclables thaI neither the city nor RRS planned to

. ••• . __ 41".



handle. Interestingly, on the day of
lhe Waste Age site visit. Kaner's
obser/ations of the materials deliv"
ered to lhe MRF were proven. In
one delivery, among the pile of
metal cans and plastic barnes were:

• a metal folding garage door - ,
me whole thing; An initial market uncovere

plastic borrles reeuired /tie
to be SlJcClied in large Cla
Here /tIeyare readied for

or

alerials
ic bags.
ipping.

d t

m
st

sh

• the cenledrarne of a bicycle;
• a metal garden hose wheel;
.a metal light fixture;
• untold amounts of plastic bornes ', . . .

and'containers. including PET soda battJes;
• many small plastic bags. into which citizen-recyclers

had gathered their recyclables; and
• sundry omer materials that were clearly not called for

by New York City's directions to its citizens. including
plastic Tupperwarc·type items and many aerosol cans.

"Honestly. I didn't set this up," said Karter as the materi·
als were being examined, "This is typical."

What will New York City officials do about this influx
of unasked·for material? Says Blacltman: "We really Qidn't
expect me enmusiasm. and we certainly don't want to

diminish it. We will not go back to our citizens and teU
mem not to put this stuff out for recycling if we can find a
way to process and recycle iL The extra materials may
cause some shon-term problems. but our relationship with
RRS has been very good. and together we're solving the
problems. And the net result will be diverting more materi·
als from me landfill."

In facl. the flow of plastic bottJes has the city's recycling
personnel working on expanding the .prograrn to target
these as a recoverable. and actually asking citizens for
them! The city wants residents to rerum PET soda bollles
for the a nickel deposit. But other plastic containers will be
targeted for collection.

From whence it comes
Ciry officials admit that the wt Harlem operation'has been
a money-Joser in its first year. One reason is that, at 26tpd.
the plant is operating way below its design capacity: Karter
claims the volume amounts to less than one shift

TranspOrtation and materials transfer is another cause of
lost dollars. Recyclable materials collected in all of the
city's five boroughs are brought to the plant no maaer
what distance is involved. The aansponation cOSts arc
high: but mere was no other direction for the Cily to go in
the, shon term. unless it considered opening a dozen MRFs
or intermediate processing facilities (!PCs) simultaneously
a viable option. The city didn't.
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"Obviously, when we have many more IPCs
spread OUI mroughoullhe city, we will cut costs,"
says Blackman. WBut right now we've gOI the col·

~ lecting trucks unloading inlo other, larger trucks
that make lhe trip here. There's a 101 of lime and '
expense. When we have a number of IPCs around
me city, the roule ClUcks will be able to dump di.

'reetly, and that will cut me COSts we·re. experienc·
ing now:'

Materials are brought to me East Harlem plant
from several city programs, These include the

. . . . . . . curbside program. the Containerized Apartment

House ~ecycling Program (CAHRP). institutional collec.
tions (such as.mose at me Riker's Island prison), and drop.
off centers.

On the revenue side, me transportation problem causes
yet another problem: The harvest of unbroken' glass bornes
is reduced. Items collected at curbside C3J) be wtriple.
bounced," if you will, before reaching the processing line:'
once from curb into collection truck: once from mat truck
to a larger U'anSpon unit (typically. a roll-off): and again
when me transpon unit unloads at the East Harlem facility.
And in me CAHRP. bottles arc dropped (or thrown) once
by residents into metal bins: again when the bins are ernp·
tied intO front·loaders: and again when the front·loaders
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 househol4s served in recycling pro­
grams. But in a process that began in April and will end
this month. the city is expanding its curbside programs to
reach 600.000 households.

"We shouldn't have a problem. in mat me plant's capac­
iry is about 40 rpd wim one shift." Kaner estimates. "We
plan to go to two shtfts when volume necessitates thal
move."

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 omer volume·
based situation. Simply put. the company gets a fixed man·
agement fee pius an opponunity to earn an additional fixed
fe~'based on volumes of materials sold. Certain expenses,
such as salaries and maintenance. arc paid by the'. city in a
pass-through arrangement; but there is a cap on how high
these expenses can tUn, On a monthly basis. if me expenses
exceed the cap. RRS is out-of·pocket for the excess.

Funds from me sale of materials go snaighr to me city,
which may pass on profits (up to a fixed amount) to RRS.

. .

Harlem MRF CJnld.

t
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Harlem MRF CJnlQ,

. Alrhoueh this amlnl?emem seems 10 pJ:ovide little incentive
to Ihe c'"cntr:lctor to ;ggressively market the recyclables. '
that's not bee~ the case. For one thing, as Blackman
poin/ed out "a 101 of people have been skeptiC:1l of a New
York City facility, and /hey are watching this plant"; RRS
is 3ware of /he positive exposure that C3n result from this.
For another. this is only the first of the city's IPCs; with an
eye to the future. RRS will no! give anything less than its
best effart.

Evidence of this dedication to marketing is abundant
Karter has insti.tuted research and development (R&D) pro­
grnms in a number of areas. Much of the R&O has been
done at thecompany's facilities in <;iroton. Conn. (which
has been oper:ltional with the sameequipmenc in place
since 1982) and Camden. NJ: (ope~tional since 1986),
When perfected. the ideas are moved to New York .•• and
ro other RRS plants.

One rese:lrCh 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 bell. According to
Karter. there is a higher percentage than seen elsewhere of
broken glass (thanks to the lriple~bouncjng referenced
above): the high percentage oinon-glass breakables makes
this material unsalable as mixecicullet. The market for
mixed cullet is unreliable and uninspiring anyway.

What's the alternative'? Before the planeopened. Kaner
and his staff worked with Harry Watson ryf the ciry's
Depanment 'of TranSportation to investigate how glasphalt'
and concrete producers can use, an aggregate-type raw
material. "What we've found is that these markets did not
want aproduCl with a spec of half-inch material. They
wanted a blend--some half·inch; some quarter-inch; some
very fine. almost like dust.We puzzled briefly over how to
produce this.'until we realized that our glass mllChines. for­
tuitously.. are capable of producing this range 'of end­
product size with just a linle modification."

This R&D project., stimulated by New York's problem.
is going to have a payoff for Camden.County.NJ.• and the
Southeastern Connecticut Regional Resource Recovery
Authoriry (which has funded RRS's upgrade of the Groton
MRF).and other places. Karter says this new m:IrKet for
asphalt aggregare using mi",ed-color cullet blended with
ce1'3mics is big enough to absorb materials from other com-
pany MRFs, "

Making the tinper1ect
, RRS has also been 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 loc3te markets (inclUding nonprofit groups)
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for mixed pl3stiC' bOUie,
of all kinds -HOPE.
PET. and those of other
materials (for example.
motor oil bottles made ul

polyvinyl chloride), MF!I'Heavy ceramic conlamtnation
forced RRS 10 find new markets
for mixed<tJlOr glass,

this effort.- Kaner sa~ ,
"we'lI have to buy a p. r.

forat~r
Mand a baler.

Yet,anotherR&D proj.
ecr has involved s~lving a problem with the institutional IiI)

cans sent to ElISt Harlem. Many of them come to the planl
partially filled with food (especially tomato S3uce. peanut
butter. and jelly). Because the process RRS uses now onl\
crushes these cans. the detinner who buys the material h:,:
been unhappy. '

MWe are researching the use of a machine that would
split the cans. cuning them up so that some of the food
marerial would fall OUL" says Kaner. "We've had close
consultations with our buyer: this company wants therln
free of aluminum. paper. and foOd remains. We've exam­
ined this. and it looks like we would have to add two addi­
tional machines for the tin cans. beyond the one that we
have. to meet /his requirement Thar's a big additional
investment. We are looking around for alternatives.

"But we're pretty dedicated to the detinners as a markL,
for these cans. rather than selling them directly to steel
mills, We at RRS think the use of ste:1 cans without first
delinning dlemmay cause contamination in the sreel pre­
duced. We could be wrong. but if we're right. the market
represented right now for these cans by steel mills will.
over time. evaporate. That's why we want to stick with
detinners. . .

MWhat we sell is this kind of expertise. the willingn~ss '0

learn what the markets want. and giving them material of
consistently high q'uality, That's what you have to do to
make recycling work. For example. in talking with a repr::o
sentativeof a glass manufacturer the other day. he told us
t1iecarbon content of our glass was .05% to .06%. and
asked if we could get it down for a special use. Th3t carbon
is probably coming f~m food contents ofglass jars and.
perhaps. from paper.) laid him that, if it was important to
him. we would find a way to reduce the carbon content.

"Sure. ifwe add two more machines just co process tin.
the costs Will be a little higher. But while the city is'mthe
refuse collection business. we are in the commodity busi­
neSs. And we are in it for the long renn. That's why making
the commitment that;we would make in thisCllSe. and why
making the investment;n those additional machines. mighl
be worth it" I
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NATION'S. FIRST
MERCHANT MRF
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This NewJersey scrap dealer got into municipal recycling seven years ago.
A materials 'recovery facility was a natural addition.,

W
esaWitcOming.

Rich Rosen and his parmers in Monmouth
Recycling (Long Branch. NJ,). a scrap com­

.• pany founded in 1977. have the satisfaction
of saying maL They also are enjoying what­

ever profics can be derived from the operation since fall.
1987. of what may well be the first "merchant MRF' in the
United Scares,
. That's not to say profits rush like a tsunami from these

recycling facilities. Then again, Monmouth Recycling's
facility is one of only a handful of materials recovery facili­
ties (MRFs) operating in the United' SUItes. A MRF is a
place where recyclables from residential collection are
taken: these facilities are :iliio called!PCs (intermediate
processing centers).

When Rosen calls his facility a "merchant MRF. - he
uses the term "merchant" to 'mean he opened the facility's
doors without major long-term contracts for supply of the
50 to 60 tpd of materials he needs 10 keep the p!ace opem­
ing efficiently every day.

"Not only are we a merchant facility, but we were 100%
privately financed - and.That means thaI my parmers and I
;lre responsible for a lot of debe." says Rosen. "We put

By JOE SAL/MANDO

Aillminum is piCked alit of mixed loads and compac:red into
tmquerres.

more than S I million into the equipment and constrUc:tion
that added the MRF to our existing scrap facility."

Most incoming material is'commingled
MOflmouth Recycling's MRF accepcs bonles and cans­
both separated and unseparated (commingledl- from



Because of.neareysummer resorrrowns,volumes received at the .
MRF vary wil" me seasons.
. . . . . . .. . . . .' . '. . . . ..~ . '.' . . . '. .. . . . . . '.' ; ~

"'et:JI~nt"'RF Conca.

communities in and outside Monmouth County, The timing
of its opening coincided with the OCL 1, 198;. implementa­
tion of mandatory recycling in the county. which has .
550.000 residents, .

What's more. the company currently pays communities
for the materials, Commingled materials bring S15 per Ion;
separated materials (glass by color. for instance) will bring
more. depending on the going commodiry price.

Rosen's facility is designed to handle commingled mate­
rial. and the bulk of what the MRFhandles is mixed. The
recyclables are: ,

• pushed. via a Bobcat loader. into a vibratory feeder:
.' run up.a box conveyor past a magnetic separalor. and
• run through the conveyor sorting area. where [wo

workers pick aluminum out of the load; others then sepa-
rate out glass by color, .

Glass brings a much higher price when soned ,inlD green.
brown. and clear segments, The separated segments are
crushed and screened: labels and bottle caps are screened
OUL leaving "cullet" usefullD glassmanufacnuers. Glass
that is not picked off the conveyor - rypically. broken
bonles - falls off the end of the conveyor belt and is
tagged to be sold as mixedcullel

Aluminum is run through a can flanener and blown inlD
" a trailer. Metals.picked off the magnet are also flattened.

Through use of a densifier from CP. these and other incom­
ing aluminum volumes can also be handled by a Mosley
briquetting machine that is p~ of the MRF,

An advocate of collecting commingled
Isn't this an awful lot of effon'! Wouldn'tit be beaer if ma~
terials came in separ.llely from municipal recycling~
grams -- in separate loads of green. clear. and brown glass;
aluminum cans: and ferrous metal cans?·

"We think commingled is the way togo." says Rosen. "If
a communiry decides it wants to pick materials up sepa­
rately, it must buy new trucks. If you decide to commingle.
you can use your existing refuse trucks.

"Plus. in most programs of which lam aware. citizens
are not asked to son glass by color. There is,onecommu­
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 time.

"Asking people to set it out together makes sense. espe­
cially because most communities I've talked to want high
participation rates. Compliance decreases with the amount
of separation you ask people to do. When you ask them ID

. do six sorts. or e~en three. you start ID lose households and
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volume..If you commingle. you wiil win high compliance.
and you'll do. it without a big c:lpital invesrmenL" l

Some 40 communities - roughly 65% of the lotal;using
the Monmouth MRF - collect bottles aJ1d cans in ordinary
refuse trucks. according to Rosen. "The only caveat we
have for them is char they cannot compact the material."
says Rosen. "We need those glass bottles whole:'

Helping municipalities since 1982
Monmouth Recycling was founded as a scrap dealer 12
ye:l!s ago by Rosen and some 'partners. Rosen's career in
the scrap industry datesto1973, For the fIrst four years.
Monmouth dealt only in indusaialscrap - specializing in
aluminum alloys. This pano{ the business is still thriving.

Municipal waste recycling bec:a.me pan of the business in
198.1-82. when Rosen began ID encourage volunrary recy­
cling programs. that were springing up in the area. He .
warted with the Boy Scouts and other nonprofit groups.
arranging to accomrriodaie their needs for special services.
"We had One of the first multimaterial recycling facilities in
New Jersey."he says. By 1983·84. Monmouth ~ecyc1ing

was integrally involved in at least one comm~nity recycling
program.

As the company's involvement in municipal re-::ycling
grew, so did New Jersey's traSh crisis. tar from left OUl,
Monmouth Counry was. in facl, singled out: it had ID meet
a year-earlier deadline (Oct. 1. 1987) than most counties for
comoliance with the state's mandatorY recvclinl! law. The

.cou~cy agreed to this deal in exchang~fro~ $ta~ reguJators
to venicall y expand an existing. scheduled-lo-close.landfill.

"Recycling bottles and, cans fits imothe Monmouth
County program. no maner what disposal decision is made
in the future," says Rosen. "We're keeping this material out'



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 bottles and cans.
"And best of all for the uupayer, we did it without uupayer
dollars. There was no subsidy from the county or the state.
no grant money. We funded it completely by ourselves."

An MRF operator's problems
Beyond the no-subsidy boast. Monmouth Recycling also
provides income and savings for uupayers by paying cold
c3Sh for unsoned recyclables. But this arrangement narrows
the profit:lbility of the operation. Rosen says. .

"As a merchant facility, we've got to pay," he says. "We
have some longer-term contracts with afew 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
material. though: it depends on.how the markets for glass

,and metals fluctuate in the future.
"A big problem is contamination. Until we decide to

process and sell plastics. PET (polyethylene tercphtha1ale)
and HOPE (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
MRF:

• the various unprocessioles 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:
• bonle caps. can pop-tops and lids. and can rings: and,
• for the time being, mixed-color glass.
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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 municipally owned New
Jersey MRF: th.ere, 25% to 30% of what cornes in as "re­
cyclables" leaves as waste.
. And there would be less waste at Monmouth if the

mixed-color glass could be recycled. "'There are people OUt
there who will tell you that there is a market for every bit at
cullet. no matter whether it is soned by color or not. but
that hasn't been our experience." says Rosen.'

"In our fU'St year of operation. we did manage to sell
3,000 tons ofmixed culle!. But we generated 5.000 tons. I
don't blame the buyers, People who make bottles use
mixed only sparingly. As'a result. 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 acwally done something with them. The key is that
mlxed glass isa cheap material. To fmd a marke~ 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. "I want to do 10 tons per hour. and I think
we can," he says.

"In our first year. it's been a SC3Sonai 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
to 80 tpd. The reason for the variance is our proximity to
the swnmer reson towns.
,"But obviously we want to put through more volume.

because that's where the profit is. Ifwe.~d a charice to do
it ail over again. I would change many things. You have to
remember that we were the ftrst: some other MRF opera­
tors have profited from our mistakes.-

What would Rosen do differently'? Here's a shan list of
nonconfidential plans he has for the next 1vIRF he builds:

• Increase the amount of automation in his planL
• Add machinery to aid in separating glas,s by color and

in crushing and cleaniug materials,
- • Restructure the flow of materials inside the plant to
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 a
shan list:

1. Public entities should rely on private concerns such as
Monmouth Recycling to get the job done. "This avoids

,



M6rtlllni MRFConta-

lengthy procurement processes and saves thewpayers
money." he says;,"We arc very proud of nothaving taken a
dime to get this fa~ilicy builL Youcan'l compare the costs.

..A municipality has to hire consultants, engIneers, and
lawyers. There's a bid process. It can takeye:us. We mini­
mi~ed our usc of this kind of help. We've been in the scrap
industry for years. We used our e:tpertise. with the help of
equipment suppliers, to design this facilicy. We gOt the site
plan approved on May 5.1987. and we had the building
completed and equipment installed before the end of
September."

2. Once built. the cost of labor is a keyMRF profitability
limit Again, Rosen points out advancages !tis company haS
over a lOcal govemment."For this reason alone, even if a
county or town insists on0"rning the MRF. it should hire a
private operator. A company has some freedom oi move­
ment that's not given to a government It's like trash coUec:­

. tion, in that there are incentives and productivicy-enhancmg.
stra~gies that a company can use that a government cannot

. consider.
"1 can guarantee a way for aMRFto lose a lot ofmoney.

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 a good idea. try it - but don't outSmart

yourself. "We've been able to leam a lot here by making
our o,wn mistakes:' Rosen says. "For instance, we tested a
premise proposed to us __ that we could make the opera•
tion more efficient through what the proposer ca1led a
'negative' son.

~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 shouldbecasier. our theory went,
becat!se we would leave'600/0 of the material untouched. A .
goodway to increase our throughput. right'?

"Wrong. It doesn't wort. 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 uJ)
- we were ending up with too much mixed cullel, which.
as I've said. doesn' t move very quickly."

4. As more and more recyclables enter the market, quai­
iry is the most important concern 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
marlcet with glass that meetS the buyer's specs more
closely". Ifdemand 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 built up. Qual·
ity isa bigfactoT now, but it will be much more important
in the furure. Product quality can't be borderline."

S. Finally. don't assume that because material has been
separated by color orany othenpecification. that it is prise
tine. "Believe it or not. we run the glass we buy prc-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 anyway, because
there is missoncd glass. nongIass contaminants. and even
glaSs contamination in there. For instance. there is a beer
frOm Holland that i.s. apparently. pC,pular in this area. Ie's
paclcaged in a bottle made of opaque glass. Also. we keep
finding ceramic cups in there with the clear glass. The con­
sumer wants to recycle the old.. cracked coffee cup, so he or
she putS it in with the clear glass. A white coffee muglooks
a lot more like a clear beer home than it does a gre=n Of
brownboale.

"Fact is neither the coffee cup nor the opaque beer hOme
is clear glass. but to the average consumer, what'S the differ­
ence? For me MRF operator, the.se things are potential mar­
ket-killers.. lf we want co maintain our reputation for product
qualicy. we've got to pull the opaque beetle and the coffee
'fup out of the clear glass' loads before they become culleI! I

What About Plastics?

(

While Rich Rosen has thought plastics tDmy conveyor line.
long and hard about accepting you arc fetdiDg nolhing but air.
plastics at the Monmouth -So what you are doing is
MRF,be's decided be WID taking a facilitY that can aver-·
think about it soine mlm. age proc:ssing 6 tons of reo

One problem he foresees is cyclab1e& per hour and push it
the templation. to ClllllpllCL down to. say. 3 tons ptr hour.
"Without plastics, using a lnICk' Look what you've done IDOlII'
with a 2O-<:ubic-yard capacity. profimbiIityr'"
a community can get as much Is this problem a permaneIIt
as 4 tons or more of bottlea and roadblock? Rosen thinks 110[,

cans before it rills up. This is . but then he's gOt to. think it 0'ICr.
without compaction. .. A solution he's tOying wilb U

MIt you put plastics in a 2()' . recDllirnendiJlg separation - a
yOU'd lI'Uck and you don 'I com­ dcpanurdrom his "com- .
pact; you're going to get just 2. . mingled is best" philosophy; .
maybe" < tons, :md ~e :!ling -ycs.~ think commingled
will be fu14" Says Rosen. is the best approach for bottles

-nw's more !rips to the. and cans without.plastics." he
MRF. and more COSt for OW' ·savS. "But wba.c's Ute SCII5C of
toWns." . mixingpl~ in if you are· '

Another problem is at the only going co drive the MRF
MRF's end oftbisarnmge­ out of business'? Perhaps sCpa­

menL "FUSL when the lI'Ul:k ration makes sense in theCase
dumps the commingled materi­ where you handle commingled
als with plastics. it takcs more plastics as a separate sueam._
time to feed. When you feed .- J.A.S.

84 WA5nAG£/FE3RUARY 1989



!

,Cooperativ-e Il1arketing:
'a delicate balance

: ..': .;..

by To~
Resource Recycling

Watson

Cooperative marketing is on
the rise, but setting up a'
successful program can be
mcky.

Aggregation without aggravation. consortium consists of about 40 cities and
That's the challenge for govemmental , Counties: each with a population greater

cooperative marketing programs: Aggre­ than 400,000. '
gate and market the recyclable materials Korot says PTI will serve as a broker,
from a number of municipalities, without negotiating contrac:s based on an aggre­
aggravating the private see-or. Otten gate supply of materials from multiple
lauded as the wave of the future, coopera­ jurisdictions. Though details are.still be­
tive marketing may prove more difficult ing worked out, "We picture this as one
than many realize. When govem.ment umbreila program with some regionally
gets inVolved in an area that has been the ' specific activities," he says. Groups of
domain of private business, iI's like walk­ municipalities in two secarate states have
ing on a landfill without coots on. But de­ expressed interest in tneprogram, and
spite th~ risks. cooperative marketing PT' has begun to work with these groups.
holds considerable promise. At their best. When interviewed in December, Korot de"
these programs can make things easier cfined'to identify them, saying it was too
for both the pUblic and private sectors. early in the process. If all goes well with

The showcase for cooperative market­ development of the effort in these two
ing is New Hampshire, where a program states, Korot says he hopes the program
has operated for 'eight years. Right next will be up and running by late spring of
door in Vermont, however, a similar effort this year.
never got oft the ground. In the latest de­ He emphasizes that PTI does not wish
velocments. New York State is prOViding to compete with the private sector or state­
funding tor three new marketing coopera­ sponsored programs. but wants to form
tives, inclUding a large, ambitious pro­ partnerships with them if possible. Be­
gram on Long Island for old newspapers. cause PTI does not have the resources
A proposed program in Tennessee, based in-house to provide all the required serv­
on the New Hampshire model, has gener­ ices tor the cooperative. these partner­
ated concem from the scrap metal indus- ships will be necessar/ for the success of
try. ' the program, he adds. Asked about the

issue of possible interference with private
Here comes Public Technology:. sector activities, Korot says, "To !Some ex­
These projects and others. popping up tent. it's a big question mark." PTI intra-
across the country could all be dwarfed . duced the cooperative marketing program
eventually by a major c::operative market­ at the request of members of the Urban
ing effort.recently announced by Public Consortium's environmental task force,
Technology, Incorporated (FTI). A non­ he points cut.
profit organization based in Washington. San Die~o and other Southem, Califor­
D,C., PTl is a research and development nia municipalities would, like to s'et up a
arm of the National League of Cities, the 'marketing consortium and had originally
International City Management Associa­ hoped to participate in the PTI, program.
tion and the National Association of Coun­ However, it now appears· the Southern,
ties. One of PTl's chief goals is to develop Califomia project is at least a year or two
revenue opportunities for cities and coun­ away, says Yvonne Williams, deputy di­
tries. re~or of the services division in the City

PTl's new Recyc!abfes A~gregation of San Diego's Waste Management De­
and Marketing Program has :een estab­ partment While Los Angeles city officials
lished in conjunction with the environmen­ have expressed interest in the proposed
tal task force of the Urban C.:lnsortium, Southern Califomia marketing coopera­
says program manager Matt Koral The tive, no decision has been made on

~
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whether Los Angeles would participate. Even with an estimated cost of sa to 510
ac::crding to Joan Eqwards. director of per ton to have tne newspaper baled. the
the c:ty's Integrated Solid Waste Manage-. new contracts will still represent a healthy
ment Office. tumaround for the towns.

"The privateseetcr. unfortunately. had
Old news, new revenues demonstrated an inability to respond to
While most programs try not to dupiicate our needs." says Wetit. "We had to go
seNices prcvided by lheprivate sector. looking for a bener deaf." L:ibUt. former
sometimes cooperative marketing can be. commissioner for the Decartment of En­
usee as a tool "to keep the private sector .vironmental Controller the Town of Baby­
a little more honest," as one recycling of­ lon, started his new jcb as director 01 ltIe
ticiai puts it, On Long Island in NewYorl<. cooperative in January. In addition to
four large towns have ~een paying $20 to Babylon.. the other towns in the coopera­
$40 per ton to have their unbaled old tive are Huntington. Islio and Oyster 8ay.
newsoaper hauled away. Baiieving that The four communities have a total popu­
these prices were excessive. the towns lation of i.1 millien.Other Long Island
have joined forces to market tneirtotal towns have been invited to join. and some
ar:nual voiume of mere than 60.000 tons have expressed interest.
01 newsca;::er. As a result. contracts are' Ublil hopes to nesotiate five-year con­
ex;:ec:ed to be negotiatecsoon so thaI trac".s with tourdiiterent ==mpanies to buy
the towns will now be paid S1 S to 520 a the newspacer. SI!'1eral major firms have
tor. for their oldnewsoaper. says Evan already submitted bids.
L:blit.exec~tive director ofltle new long The long Island cooperative has an es­
Island Regicnal Rec/cting Cooperative. timated first-year cudget of $416.000.

1

Oldnewspaper from {our I~e Lang Istand
towns will be marketed jointty to achieve
economies of scale (1 and 2).

New York State is providing S164.000 in
grants. with cash and in-i<ind services
from the fOL:r lowns making up the rest.
By July. the cooperative hopes to be
operating out oia,larse. centrallylocatec
warehouse, Which il will lease. Some bal­
ing may be contracted out to private firms.

r.
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Liblit says. In fac:. the entire operation of move refrigerants and certain ha;:ardous
the cooperative may be privatized eventu- .' capac:tors from appliances. to increase
ally. he adds. Several companies have~heir marl<et value and lessen the negative
already inquired about takir:c it over. But Impact on theenvironmer:c. If the ;:rcgram
Liblit says the towns want -to keep the appears to be economically feasible.
cooperative public. at least fer a while, to NHFiFiA will send a service person and a
see how it worl<s out. . ,truck to munic:pal scrae metal collection

Alth~ugh the first priority is marketing sites. t~.king ott the capacitors and using
the old newspaeer. the cooperative hopes a maC:llne that captures the refrigerant.
to expand within two or three years into . The refrigerant. Which c::ntains ;::ollutants.
steel cans. glass bottles and plastic con- is itself recyclable..' .
tainers. Ublit would also like to add scrap The Concord·cased NHFiF.A draws up
tires, compost and demolition debris. one- to five-year contrac:s with buyers,

Anthony Maurino. deputy commis- handles all paperworl< and arcitrates any
sioner of environmental control for the disputes between buyers and suppliers.
Town of Oyster Bay, says he and officials The association may comcine loads from
With the other towns are quite enthusiastic several municipalities to produce a fiJll
about the new cooperative. "We want load for shipment. High-quality materials
musc!e in the recycled marketplace," are a must. and the NHAAA may inspect
Maurino says. 1loads before they are sent temarkel (For

New York State has also provided more on the New Hampshire program,
grants to two other cooperative marketing : see "What's the tuture of cooperative mar­
programs: the Hudson Valley Regional ketlng?" in the June 1990 issue.)
Secandary Materials Marketing Coopera-
tive. which includes Orange. Futnam and No go in Vermont
Ulster counties; and a program being de-- Although Vermont and New Hampshire
veloped by the three-county Montgomery- are neighbors that are similar in many .
Otsego"Schoharie Solid Waste Manage- ways,_an_attempt to start a cooperative
ment Authoriiy. marketing program in Vermont was a flop.
Gran'ddaddy In New England When the Association of Vermont Recy-
The New Hampshire Resource Recovery clers (AVR) ran a pilot program with the
Association (NHAAA), a not-lor-profit NHARA in Vermont last year for the
membership coalition of municipalities cooperative .marketing of scrap metal,
and others, began cooperative marketing several private businesses and mu­
in 198~. Five towns mark~ted 386 tons of nicipalities complained. says AVR director
scrap paper through the program that first -, Gienn McRae. The program "appeared to
year. . be I.:ndercutting local '1endors:' he says.

It's been growing ever since. Marketing As a result of this opposition. AVA has
program manager Russell Allen gives decided not to pursue cooperative mar­
these figures for ·the fiscal year ending in keting in Vermont. McRae says it's hard
September 1990: 39 communities mar- tor a group.such as AVA to coordinate a
keted 3.905 tons of paper, including news- cooperative marketing program. AVR rep­
paper, corrugated containers and high resents many ditterent interests. inclUding
grade office paper: 1;' communities mar- private ree-/cling operators. NHFiRA, on
ketec 1.258 tons of glass bottles; 13 com- the other hand.. is primarily geared to·
munities marketed 138 tons of polyethyl-. wares municipalities.
ene terephthalate (PET) and high density "Tn'e reason it works for us." adds the
polyethylene (HOPE) plastic containers: NHFiFiA's Allen,- "is because when we
and 111 communities, plus 3 or 4 private started, there wasn"! anyone else here."
sector haulers, marketed 12.250 tons of buying materials. Now. some additional ai­
sc~ap metal. from appliances to high tematives for marl<eMg in New Hamp"
grace metals. The figure tor scrap metal shire do. exist. says Allen. and the NHRAA
includes a small amount from a pilot pro- informs municipalities about those options
gram last year with several Vermont com- when they're available.
munities. .

Materials that eventually may be added
to the New Hampshire program include
scrao tires, used oil. and demolition and
constl'1Jction debris. NHAAA executive di­
rector Gary Olson says the association
is also considering a program to re-
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Volunteer State debate
,In Tennessee. a cocperative marl<eting
program for rural areas has.been inclUded
In the proposed solid waste management
plan for the state. The Tennessee Legis­
la~re IS expec:ed to consider the plan this
spnng.

The 'preposed coooerative would prob­
ably be run "along the lines of the New
Hampshire. organ.ization.·· says Peggy
Douglas. a KnOXVIlle economist who put
together the ree-/cUng·related portion ot
the plan. WOrking for the University of
Tennessee Waste Management Institute

In 1990, the New
Hampshire Resoyrce
Recovery Association
marketed more than
17,000 tons of
recyclables for its
members.

when she de'leloped the plan. she is now
a consultant 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 contracTS if they could
be guaranteed significant volumes..Sev­
eral major companies in the paper and
plastics industries that bUy ree-fcled mate­
rial support the cooperative n:'arketing
proposal. according to Douglas.

Ho.....ever.representatives of the scrap
metal processing industry have reserva­
tions abOU$ the plan. Larry Cohen, presi­
dent of M. Cohen (ron and Metal Co.,: a
Nashville scrap processor, says he ques­
tions the idea at setting up a costly new
agene-/ or infrastrue:ttJre when agreat deal
of marketing capability already exists. He
says t,ereaJizes rural communitles need
help with marketing, and adds that be
doesn't think the proposed program would
hurt scrap metal dealers. Cohen serves
as president ot the Southeastem chapter
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of the Institute of Scrap Recycling Indus~ proach and think, it will solve all their prob­ uet. But Glenn Clarke. president of In­
tries (ISRI) and is also on the board of the lems. he says. terstate Mill Supply. says he feels that
Tennessee Recycling Coalition. ' He believes the concept of cooperative some people in the private sec:ordon't

Steven Levetan, of Atlanta-based Re­ marketing is not well understood. "eo­ understand the changing needs of mu­
source Services. is a vetera., ~c'{cling operative marketing has nothing to do with nicipalities. Based in Laguna Niguel,
industry lobbyist who repre,c -:s the market development." Levetan asserts. It California, south of Los Angeles. In­
Southeastern· chapter of ISRi. among dOes not create new markets or new con­ terstate MIJI Supply is a. broker and ex"
other clients. LevetaIi points out that an sumers. he adds. "Ifs a way to deal with porter of scrap paper. /' ,
annual bUdget of S5.o0.000 has been marketing: ,not markets." ! Clarke points out tha~ communities are
proposed for the Tennessee·cooperative. having enough problems working out the
but he feels that the specific problems that Minimizlng headaches collection of recyclables; when it comes
would be addressed by the ,cooperative' Janice Walls, director of state covemment to marl<etlng. they want to minimize their
have not really been identified. A deinked programs for ISRI who works out of the headaches. Ideally. cooperative market­
newsprint system under constnJetionin main office in Washington. D.C•• says she ingcan accomplish this for both the public ,
Calhoun, Tennessee should consume the believes lTlanylSRI members would sup­ and private sectors. A supporter of the
bulk of the state'scolleeted old news­ port cooperative marketing programs. as cooperative' marketing concept. Clarice
paper. he notes. Levetan estimates news­ long as they did not duplicate existing pri­ hopes 'to handle sOme of the newspaper
papers make up more than 60 percent of vate efforts. from the Long Island program.

- the ,post..consumer recyclable materii!l If operated well. a cooperative marl<et­ Cooperative marketing "is one of these
collected in the state. ing program. "can be a convenient buffer things where you can either stand on the
'As far as other materials •. he says many for tn,e private sector." says NHRRA sidelines. or you can get Involved with it,"

traditional scrap processors are now will­ executive director Olson. Privatebusi­ Clarke says. "I think ifs better to try and
ing to get involved with new or different nesseS can reduce their hassles by deal~ change with the limes than to fight it.Y
materials. such as plastics, Yandthey're ing with just one organization. rather than RR
not even being talked to.~· a number of municipalities.

Levetancompares the current fasCina­ Complaints have been ,heard in the
tion with cooperative marketing to the sc~ paper.industry, prima{ilyfrom pack­ For more in1arrndanonPTrsnew RecyclaDIa~a­

arts lion and MItlwang Prllgrul. CIlnIad MlItIl<GnlIinto at PuIlticcurbside recycling collection boom. Public ers. that cooperativemarkeUng Tec::IltlCf09Y. n:.. 1301 Penmytvania A-. N.w~
officials hear about a "sexy" new ap- profits' and results in a lower-quality prod- W8S/lincJlCll. D.C. 2llOOc; (202) ~24SS..
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Th'e la~est European import:
f w.etJdry collection systems

by Tom Watson
Resource RecYcling

Two-stream and three­
stream "wet/dry" collections
head for the mainstream. '

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 SO
percent or more from disposal within 10
years. But when it comes to realistic pro­
posals on exactly how to'achieve this, the
silence can be deafening..

What better time. then; for the arrival
of a method capable of diverting well
over 60 percent of residential solid
waste? "WetJdr!' 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 wet/dry 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 pilof pro­
grams. No one can say for sure that the
public will accept il. 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 of options
The essential. waste-gobbling element in ,
wet/dry programs is the inclusion of food
waste and yard waste. In its most basic
form. wetJdry 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
tainerho/ds 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 variations, 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 Goeschl. president of a solid
waste consulting firm based in Seeben­
stein. Austria. His firm also has offices in
Germany. and Goeschl has assisted
Canadian consulting firm Cave and As­
sociates with its wet/dry pilot projectsiri
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.
Goeschl 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 wet/dry system that
emphasizes a higher degree of source
separation' serves about 100.000 resi­
dents in Ludwigsburg, Germany. Resi­
dents tlave two large plastic 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, wet/dry systems with only
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 high' levels
of heavy metals. With th~ee.,stream sys-
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tems where the coal is discarded in the . bags, with half on .a two-stream system
and·the I'lilstthree-stream. Full results are
not yet in for the bag samples.

For the bin programs. results after one
year show that the two-stream system re­
covers 12 percent more organic waste
and 14 percent more dry recyclables than
the three-stream system. Soiled racy­
clables deemed'unmarketable are not in­
cluded in the totals, notes Guelph 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 wetJ
dry program operating within two years,
although it appears there may be delays
in approval for its compost facility site. At
thispoint,"'we are leaning very heavily
toward two-stream," says Kohl. 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:
• Greater flexibility. If markets make it

uneconomical to recover a certain ma­
terial, in a two-stream program that ma­
terial could be dropped temporarily
'more easily than in a three-stream sys­
tem (sorting plant employees would
simply not pull the material out).

• Collection times and costs would be
much lower with a two-stream,program.

• AIWo-stream system would be easier
to implement in multi-unit dwellings and
most commercial setlings.(Eventually,

garbage stream, "you get a wonder1ul
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
Goeschl, but their only goal is to reduce
the volume of the waste. The finalproduet
from these plants usually goes to 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/ead from Europe, several On­
tario municipalities hope to introduce weV
dry collection programs. However, Ii de­
bate has erupted within the province's re­
cycling community over which method is
preferable, two-stream or three-stream.
"It's very controversial," says John. Him­
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 fora 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 systems with' large, wheeled bins.
Last July, 250 households were added to
the program. Those residents.use plastic
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Sortino plant in Neunkirehen. Austria use
manual c:rcularsorting line after a primar
mechanical sort. to separate dry mvced mat(
rials from atwo·stream system (1). An err
Qloyee removes reeyelaoies in wet'dry twe
stream collection system (2).

Guelph plans to establish the same col­
lection system for single-family anc
multi-family housing and businesses.)
The commerc:al-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 consulting firm· that designee
Guelph's wet/dry pilot program.

Ontario scenario?
Discussing the controversy in Ontaric
over wet/dry. Cave notes that some gov­
emment officials would like to have one
system end use it throughout the prov­
ince. Cave disagrees with that acproach.
saying the system should be tailored te
the community. He advocates a two­
stream system' for Guelph, but points out



mal a three-stream pro.gram might work
better in certain other cIties. .

While the Guelph pilot project has gen­
eratedSupport for the two-stream system,
many in the recycling field remain firmly
in favor of three-stream. Hanson. of the
Ontario recyciing council, believes three­
stream systems "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 recyclables in
with dry garbage:

Hanson. Cave and other Ontario recy­
cling leaders have toured wet/dry 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 items, as "demeaning and de-
humaniZing." .

Major Mississauga pilot project
In Mississauga. Ontario, a city of more
than 400,000 residents located next to 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
collection and recycling.

'Forlhe existing pilot project, one group
of residents received a 10-gallon plastic
bin. one group.received a 20-gallon plastic
bin and one group received large plastic
bags. These containers are 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 a."
households for overflow yar~ waste. Res,-
dents place dry recyclables In the house-
hold st?rage bm~ they had ,already bt:en
uSing ,m the City'S curbSide recycling
cOllect~on prowam. Separate garbage
collect~oncontmues as usual. All three
coll~ctlons are weekly,

Fltst Brands .Canada. ,maker of Glad
b~gs. has pr~vlded. plastic bags .for the
~soIProgram.Including small piash~ bags
alled f~r .kltchen foo~ waste collection by
br partl~l~ants. ReSidents ,~ecelved GI~d
kit~nd kltc~en catchers. hard-plastiC

~en brns rnto whIch the small .bags fil.
Mrs, Brands has also assisted With other
weVdry pilot programs in Canada.

In .addition to 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 effect of home composting on a wet/
dry program. One group of 1,100 resi­
dents will receive yard waste comcosting
bins. while another group of 1.100 will be
given "Green Cone" food waste compost­
ing units.

Mississauga seeks to anain SO percent
waste diversion by 2000. which is the pro-
vincial and national goal. The city hopes
to have some type of citywide wet/dry col­
lection system in operation by early 1994,
says Vinter.

More Toronto area action
The Metropolitan Toronto Department of
Works plans to begin a three-stream wet!
dry collection. pilot program this fall. O.e­
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 ~d and yard waste and their
existing recycling bins lor dry recyclables.
says Bob Sawyer, chief engineer for the
department's solid waste management
division.

Similar to part of the Mississauga pro- .
gram, the wet stream will include "bags I
within bags," since many residents are ,I

expected to use small plastic bags for
S Th

kitchen collection, awye~ says.. ,e I
processing system for the pilot prOject In- ,
ciudes a deoagger, he adds.

The Reoion of Halton, just southwest
of Toronto~also has a pilot program in the
works. Beginning early this summer,
about 600 households in the town of Oak- j
ville will use a three-bin wet/dry system;
for six months. These same residents will
then switch to a two-bin sys'tem for
another six-month trial period. A 240-liter
plastic container will be used for the dry
stream. with a 12Q.liter plastic bin han-

,dling the wet stream. These wheeled con­
, tainers' are similar to those featured in

' Guelph's pilot program. notes John Mac-
Kay director of waste management for
the ~etlion.

Resi'dents will be asked to keep their
' old newspapers (ONP) separate from
, other dry recyclables. either by placing

Ii them at the top of the bin or using their
standard household recycling bin. ihe

,

I
newspaper will be collected with the dry

I reeyclables. but loaded into a separate
compartment Of the truck. This shoul~ re­
duee sorting costs, MacKay says, and

, should also result in a higher grade of
ON? since it will.be free of contamination
from 'brOken glass shards. -

On Ihe other side' of Canada. the small
community of Powell River. British Colum­
ia recently ran an eight-month pilot pro­
ram for about 400 households,' Although

local oHicials have interest in a wet/dry
system for the future. this project tested
only the collection and composting of food
and yard waste, and did not handle dry
recyclables, The pilot project used the
multi-bag. First Brands-sponsored sys­
tem, which includes small 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
im Greenwood, director of engineering i

services for the City of Powell River. A
high quality compost was produced, adds
Ian McCallum. 01 Air-ite 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 collection 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 Oak
Brook,' Illinois, has done some trial proc­
essing of malerial from the Guelph wet/dry
pilot. Material from the dry stream was
shipped to a Waste Management lacility
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 thai had been placed in the wrong
bin, made processing difficult. Neverthe­
less, the company sees potential in wet/
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 reduction for
Waste Management. Moore was recently
named vice president for Paper Recycling
Intemational. a new joint ~enture of Waste
Management and Stone Container Corp.)

:n
ResolJtT:e Recyr:iing Aptil 1M

p
g

.
.

J

.



In a test area o( 200 households in Guelph, Ontario, one bin is used (or wei coffsction and
a separate container (or other recyclabie materials.

,

'<

"

I
New York ponders,
In New York City. o'fficials are taking a
close look ?t wet/dry collection. However;
hardly ar,yone 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
lor theasency are .reportedly drawing up
scenarios for various wet/dry systems, in­
cluding a three-stream, a two-stream and
a two~stream without glass bottles. The
source savs oHicials have concems about
glass conia,mination 01 newspaper. Some
programs where glass containers are
commingled with paper, such as the
curbside collection operation serving the
south side of Seattle, have trouble selling
their paper to certain mills.

Martin Oestreicher, the department's
assistant commissioner for operations
planning. evaluation and contrOl, says
New York City has no current plans lor a
true wet/dry pilot project. However,an "in-
tensive recycling" test program that just
started for 6,100 households in Brooklyn
is a variation on the welJdry concept.
Residel;1ts use one bucket for mixed scrap
paper, one lor other dry recyclabtes, one
for kitchen waste and a seoarate con-
tainer lor 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 01 lood waste, Oestreicryer says.

One consultant who has worked with
New York City says he feels fairly certain..
the city will adopt some type of wet/dry
system. T1ie idea that the nation's largest
cily may be one of the first to try wet/dry
collection is a sobering thought."-lt scares
the lile out of me to think that New York
is considering it," says Dick Cave.

San Jose not ready
America's eleventh largest City, San Jose,
has also given 'serious consideration to
weVdry cOllec:ion. However, in late Feb-
ruary the city administration decided not
to recommend implementing such a pro-
gram. Gary Liss.environmemal program
manager for the city's integrated waste
management program, says there are still
too many uriknownsabout a welJdry sys-
tem for a citv of San Jose's size to initiate
it at this time.

,City officials had been especially in­
terested in the idea because San Jose
already has a type of weI/dry" system for
the commercial sector. The city makes a
distinction between commercia(garbage.
which includes wet was:eand putresci­
bles, and commercial rubbish, which is
dry.A number of haulers handle commar­
cial rubbish in San Jose, and some com­
panies have made large investments in
order to sort those materials for recycling.

,"Commercial rubbish is eminently more
recyclable' than commercialgareage."
says Liss.

For a residential wet/dry system, the
composting would be hard to justify finan­
cially, he says. San Jose will soon have
an extensive windrow cemposting pro­
gram tor yard waste collected throughout
the city .. but adding leod waste would re-
quire a much greater capital invesunent
lor an in-vessel system, he observes.

Some pilot pro;ectsand European pro­
gram that compost lood waste with yard
waste do not use in-vessel systems, but
odors are a common proOlem.

Dick Cave points out that other altema­
lives exist for processing food and yard,
waste. in addition to compesting. "Possi­
bly we should look at anaerobic digestion
of the wet stream. to generate methane,"
he says.

.\yet goes around, comes around
While wet/dry COllection 01 residential
waste can seem rather frightening to
modem-day solid waste managers, it was
once commonplace in American cities.

For example, in the 19405 and '50s, the
City ot 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
wasle was sold to hog larmers, and the '
dry stream went to a company that pulled
out tin cans and sometimes glaSs bot­
lies. The cans were shredded and deliv­
ered to copper mines in Arizona, where
they were used in a leaching process.
Residentsbumed 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 material Wi\S land
filled.

By the earty '60s convenience was in,
and residents clamored for a single gar-

. bage' collection. In 1964, the City of
Angels went to a single collection city­
wide, fulfilling a campaign promise by
Mayor Sam Yorty.

"It was quite a political football," Kerkis
recalls. RR

.
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CONSTANCE HORNIG, ESQ.

LAW OFFICE
1838 WESTIIOLME AVENUE

LOS ANGELES, CA 90026

TELEPHONE 213/441-9223 • TELEFAX 213/441-4569

INTRODUCTION TO MUNICIPAL BOND FINANCING OFMRFS

Because municipalities can issue tax-exempt bonds, they can
generally access cheaper capital than private parties. As
described below, municipalities cariissue 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 provideMRF services, it
should consider whether to participate ina tax-exempt financing of
the capital costs of 'the vendor'sMRF, 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 t.ax-exempt.ion.

'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 amunicipality' s tax-exempt
lease or installment purchase obligation.

@printed 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), Cou~ty
sanitation districts (qommencing 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. In 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
"private loan. financing test", are private activity bonds. Interest
on private activity bonds is not tax-exempt, so one wants to flunk
these tests. '

(lA) The"pri~~te 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 ownedfacility/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.
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Example: publicly ~edfaci~itY/~riva~eoperating ~greeme~t.
Similarly, if amunicipal~tycons~ders ~ssu~ng bonds to f~nance~ts

publicly ownedMRF which is operated by a private ,vendor pursuant
to a long term operatin~ agreement, . the ~est would also be m7t.
The IRS reasons that, pr~vate compan~es w~th long term operat~ng

agreements 'have a substantial economic stake in the facility,
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 sharin'g 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.

(lB) The "private security or payment test,,'is .met if the payment
of the principal of , or the interest on, .. more than 0,10% 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 b9rrowed money,usedor to be used in
a private business use.

Example: privately ownedMRFlmunicipal service agreement.
With respect to MRFs', if a municipality consid~rs .issuing bonds to
finance a private service provider ' scapital construction. costs,
the test would be met if the bond~ 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 sec'urity or payment test" are met, the bonds
would ,be private activity bonds.

Example:' publicly owned MRFlprivate oPftrating 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 MRFand payable solely fr'om 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%

3
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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 recon~tituting, 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 w-t11 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 counsei 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, arguably 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
mat"erials 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 qualif~ for tax

. exempt;i.on, if they meet additional criteria applied to private
activity bonds. "

4. Additional requirements for issuing tax exemp~ 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. Priority 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 activity. 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 inability to access the bond
market.

BONDS ISSUED FOR. PUBLICLY OWNED SOLID. WASTE DISPOSAL FACILITIES DO
HOT REQUIRE VOLUME CAP ALLOCATION, EVEN IF THEY ARE PRIVATE
ACTIVITY BONDS. This may be a compelling', even decisive, 'reason
for opting for publicMRF ownership, which does not, of course,
preclude private ope~ation.

Public approval. An applicable elected representative of the
bond issuer and each governmental UIiit having jurisdiction over the
financed. facility site must approve the bond issue following
pUblished notice and a public hearing.•

. Issuance cos~s. Costs of issuing the bonds (e.g.
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 (anequity
contribution) • The CPCFA has developed .a program to help
subsidiz.e 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" ~ortion, also called "bad
money" •

~ Limitations onma~urity. The 'weighted a:veragematurity of the
issue cannot exceed 120% of the reasonably expected economic life
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. In a public offering,
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rating agencies 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 th~t 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
leaselinstallment sale agreements, which evidence a municipal
government's obligation to budget money suffic~ent 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 uncert~in. . .

Local governments which have chosen to enter into service
agreements with privateMRF 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 activi.ty
bonds), projected O&Mcosts(with specified escalators for e.g.,
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. '

,. 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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was,te disposal systems are the definite trend' in waste financing.
An integrated system might include collection service, landfill,
transfer stations, aWTE facility, composting facility and MRF.
Revenues charged for all services. ~t ,all facilities, plus all other
revenues (e. g. steam an~ elect~l.cl.ty sales from a WTE plant,
recovered materials sales from a MRF) are deposited in an
"enterprise fund" for the system (not in the local government' s
general fund). Bonds'are payable .fromsystem ·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' flexibility, since as long as the
system as a whole is generating suff~cient income to meet the rate
covenant, individual system" components (like a MRF) can be
subsidized. Fees f.rom 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, p~oject

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 ,ra~e 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 municipal,
company, project or system credit fails.

But in determining whether to provide credit support, .credit
providers assess the ·same credit risk factors as· the rating
agencies do in awarding bond ratings. A common difficulty which
local gov~rnments 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. Financial 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 qf 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 iristances
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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CONSfA.iVCE HO~G. ESQ.'

LAW OFFICE
1B3B WESTHOLME AVENUE
LOS ANGELES. CA 90026

TELEPHONE 213/441-9223 • TELEFAX 213/441-4569

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. Tpe two questions, or go~ls,

you should constantly assert are:

1. Row do I comply with AS 939 diversion mandates of 25% by 1995
and 50% by 2000?

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 andre~sonable cost
goals, is 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 compo~ition 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 deposit law?
How will I enforce an anti-scavenging law?

Waste Composition. California communitiE!s have advantages
over many other American communities, since they have just
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completed waste c'haracterization studies for their Source Reduction
and Recycling Elements. However waste composition may affect the
ability of' MRF operators to make, performance (e.g. separation)
guaranties and the accuracy of economic feasibility proj,ections
(e.g. recovered materials revenues).

,
Recovered Materials .Markets. At the State level, the CIWMB is

grappling with the development of stable, preferably local, long
term ma.rkets .for recovered materials. The Recycling Development
Zone program is' one such effort, which provides incentives for
local governments to develop industry 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 .anexampleof such a forum.

Uncertainty in recovered materials markets makes it difficult for
you and private service providers to project the cost of deve,loping
diversion facilities and providing diversion service's. 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 c::osts?

And the corollary to, uncertain revenues is the added cost of
disposing of the unmarke.ted materials. What is the potential,
liability for additional disposal costs? How does that affect
estimated operating costs and project economics?

Wast.e 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 haulers. 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 progr~s 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 fora public or private processing
facility, or to ensure a profit in a pI:"i,vate facility, rating
agencies, credit providers, lenders and developers will scrutinize
~he facility's design capacity and the corresponding waste supply
commitments, backed by waste stream control through ordinance" or
contract.

2



Capacity Commitments. However, you do not need to devote y'our
entire waste stream to a processing facility in order to make the
facility financeable/profitable. You need only commit to
delivering through your municipal haulers, or causing to be
delivered through your franchised6rlicensed haulers, sufficient
waste to operate the facility at conservatively sized capacity.
(Sizing, of course, is crucial to projec~ 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 ba~e costs rather than delivering
actual tonnage: .

( 1 ) Hedge Against Uncertainty. You p~o~ect yourself from
potential defaults for failure to deliver m1n1mum 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
ser.vice fee. (See "SIZING THE SERVICE FEE" below.)

(4) Service Fee Savings. You indirectly provide the ~ecessary
credit for securing cheaper capital and consequent 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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compliance. )

(2) Facility availa~ility (e. g. operating hours, priority
processing for your waste 'or recovered materials').

(3) Materials separation 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 cardpoard 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 'guarantied percentage recoyery rate based on higher projected can
content. . .

If a MRF processor cannot make meaningful unconditional separation
guaranties, perhapsiit can commit to more significant guaranties,
preconditioned on corresponding assumptions of waste stream
composition (i.e. specified percentages of recoverable m~teri~ls).

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 guaranties, 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 processortas
part of the proc:essing 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. Guar~nties relating to utility
consumption are especially important to a you, if you are paying
their cost (e.g. as a pass through cost component of the' service
fe~). .

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 i~clude 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 p~r day). In addition,
depending on your agreement for revenue sharing, you should be made
whole for lost revenue shares.
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Processor's Creditworthiness. Performance guaranties and damages
are only valuable if the processqr can honor the guaranties and/or
pay the damages. When considering 90ntracting wi,th either an RFP
or self-initiated .proposer, evaluate their creditworthiness. For
example, ask them to demonstr~te:

(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 'aparent corporation or 'other guarantor) ~annot 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 isproposinq a fixed construction
price and/or operating fee (described below),' you might requir~

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 private service
provide~, 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~nd 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.

(l) Capital Costs. Whether you are soliciting bids to
construct your own facility or negotiating with a service provider
which must construct or expand its processi~g 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 ~acility. Naturally a
proposer will want to recover any capital investment over the term
of its service contract with you~ In fact, its ~ender may require
full capital cost recovery since your service fees may provide the
major credit behind the project and s.ecurity 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 composition,
marketing etc 0' nevertheless .be prepared to pay higher service
fees, reflecting cost recovery loaded tip front.

As an alternative to an expensive short term servl.ce co~tract,

without commi.tting 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 implement
mechanically (though not necessarily po~itically), 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 ref lect the tax exempt borrowing rate it.pays.) This may
be a more difficult financing structure to implement, because (1)
it is unlikely 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 requirements 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 maintenanc~, etc.
Try to identify and quantify the hard costs and the profit
component.

SIZING THE SERVICE FEE.

Fixed Capit.al and Operating Components. '. The' exercise of
scrutinizing capital and operating costs (including the proposer's
profit margin) should end in aggregate fi~ed service fee
commitments from the proposer, subject to/ .a combination of agreed
escalators on inflation-sensitive components and specified .pas.s
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 calculation 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 ~e 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.
~owever 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
private 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:
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(1) Operational.Flexibility/Marketing Control. Again,' you must
determine to what extent diversion compliance depends upon aMRF or
IPC and consequently to what extent you need to be 'involved in
materials separation and m~rketing 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 prof i table 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 operational flexibility and marketing control
which 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
disp6sal/diversion options~

(3) Infectious Waste. With respect, to a MRF where mixed waste is
separated, by hand, liabi~ityforworkers' illness or injury traced'
to infectious waste may become an issue. Workers compensation and
lor insurance (if available) may not cover the risk. If you feel
the risk is great, you might prefer private ownership.

(4) Bistorical 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 belter look out for the public's interest (especially its
environmental health interest), than they can. It is their primary
regulatory responsibility which should not be delegated. From this
point of· view, regulatory or contractual oversight is not
sufficient _assurance that the private sector will perform consonant
with public needs, so the public sector should relain ownership.

(6) Negotiating Leverage. 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 pote~tial liability for hazardous
waste cleanup, 'you may prefer tQ 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 characterizing 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 Facilities (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 ---------..,~- MRF---~,>- Service ---0.:,.- 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 profit1 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 project 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. .

lProfit includes cash flow, sale and refinance proceeds.

The National
Development
Council·
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II. Quantity of Municipal Waste

Predicted Supply of Waste

Waste Stream
Supply Necessary
To Support MRF
to Breakeven Point
plus Adequate Retum
On Investment

TIme

Flow Control
(

Where the municipality is the sourj:e of. financing, 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 c~nceptual tools may prove helpful.

. Financing Desired
I. . Service Fee Per Ton = Project Capital Cost X Constant X Return

Breakeven Quantity (Tons)

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



III.' MRF developers ·are entitled to adequate compensatio.n depending on the role
they serve.

If they are construction developers, they are entitled to up to 10% profit
on develop~ent costs.

If·they are investor developers, they are entitled to .up to 12% return .on
invested cash. .

All of the conceptual tools described in this memo imply a need for full project financial
analysis starting with an analysis of the financial capacity of the MRF sponsor and
project pro formas. .

The National Development Council .

BY:· -L4-~
. Scott Rodde

The National
Development
Council
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GETTING 'YES'
ON WASTE:fO-ENERGY

To
........... , .

A survey ofequity adjustment practices for facilities in the Northeast
uncovers bow bost communities are being brought around. '

A
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 proponenlS - and also because the

community has not been invited to participate in project
siting decisions.

In many Cases. the plant's impaclS 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 chis article can be used to
mitigate a host community for a waste-to-energy facility's
various risks and impaclS.

Survey of host communities
Compensation of host communities by project sponsors
does not have to come in the fonn of money. For example.
public service paymenlS may include road. water. and
sewer system improvements. These conclusions. and the
daca appearing here. come from a 1988 literarure and
telephone survey of scate agencies and host communities
conducted for the Nonheast Regional Biomass Program
(which is administered by the Coalition of Nonheast
Governors Policy Research Center).

.The purpose of the survey wasJo determine compensa­
tion measures available to communities that hosted waste­
to-energy facilities, (The survey's focus was the Nonh·

By JAMES A. BINDER
Binder is president 01 Alternative Resources. Inc., Concord. Mass.
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Tabl, One
State RegUlatory Requirements For Host
Community Compensation
(ID! ",,'I-ID..nllrrf ",//IUG Dnly}

State CompenaUon Type jo
------'---:--~----=------~:

Maine .Community participation and empowennent(1) l
MassaChusetts Payments in lieu of taxes (3) '.:~

New Jersey . Monetary payments based on facility use (4) 'i
Pennsylvania Monetary payments based on facility use (4) ,;'J
Rhode Island Payments in I!eu of taxes (3) ~'
_Aautlloll_oI__ -'_.IIIr'/IIIllI._~,_llIIll.""'_........__..-,........ ' ,.
M_lIl~lI!ITlot..-IIllII·_ln_T... "

__: CaolI1IIlnfllllonll,asl_PoIoY_CtnlIr "
. ,

east.) It included state agencies 'responsible for solid waste
management. and host communities and scate agencies in
areas with waste-lo-energy plants in operalion. construc­
tion. or an advanced planning stage. Fifty-one hOSl com­
munities with planned or operational resouree recovery
facilities were concacted.

Host-coinmuniry measures for the mitigation of impaclS
and compensation for the risks of siting were classified as
follows:

1. Community partlclpaUon and empowerment (commu-
nity panicipalion beyondregulaled pennil hearings).

2. PUblic seNice payments (improvemenlS to commu- .
nity infrastrucrure or public services).

3. Payments In lieu 01 tans (referred 10 via the acronym
PILOT).

.

:



; Table Two .". .
,survey Results: Current Prac~i~es (ActuallProposed) For Host·Community Compensation In The Northeast

For Resource Recovery Fa~lIltles

Facility Size facility Compensation
Slale Community Name Developer (TonslDay) Stalus • , Type"

connecticut BridgepOn Wheelabrator ' 2250 C (NIR)
Hartlo", Mid·cr Combustion 2000 C 2

Engrneering
Wallingford Vicon 420 C 1.2:3 ..

Delaware Pigeon Point Delaware Raytheon 1000 0(1984) None
:Reclamation

Maine Aubum Consumat 200 0(1981) 1
. Bickle/om INIR)

PenobsCOll [NIR)
..... PonJand Dravo 500 C 1.3'

Massachusetts ,Boston American ReHuel 1500 I 1.2:3
Millbury Wheelabrator' 1500 0(1987), , 3 '
Pittsfield Vieon 240 0(1981) , 3.6
Rochester Semass Energy Answers 1800 C 3.6
Springfield, Vicon " 360 C (NIR).3

,Maryland Baltimore Breseo Wheelabrator' 2250 0(1985) , " 4
Montgomery Not Selected 1800 P 2
County

New Hampshire Claremont Wheelabrator' 200 0(1987) None
Concord Wheelabrator' 500 P, None
Durtlam Lamprey Consumat 100 o [NIR),Manchester Vieon 560 P

New Jersey Camden Foster-Wheeler 600 P [NIRJ
Keamey ,Hudson County Ogden Manin 1500 P 4' .
Newall( Essex County American Rel·Fuel 2300 P , (NIR)
Oxford Warren County Blount 400 0(1988) 2.4.6

p,Passaic Foster·Wheeler 1300 [NIRI,4
Pennsauken Ogden 500 P 1
Rahway , Ogden 1500 P 1.4,6.8
salem ~NIR)
W,Dealford , Wheelabr.llor' 575 c 4'
WpOdbine • Not Selected 500 .p 4,6,

New Vorl( Albany Energy Answers 600 0(1981) None
Cattaraugus Enercan 108 0(1983) None
Dutchess County Westinghouse ' 400 ' C [NIR)
Glen Cove (NIR) 25 C [NIR)
Merrick Hempstead American Ref·Fuel 2250 C 1
Hudson Falls Fosler·Wheeler 400 C 4
Islia Westinghouse 510 C None
New VolII City Brooklyn Wheelabralor 1 3000 C 1

Bronx Not Selected 2000 P 1
Manhatlan Nol Selected 2000 P 1
Dueens Nol Selected 2000 P 1
Staten Island Not Selected 3000 P 1

Oswego Consumat 200 0(1985) , None .
Oyster Bay (NIR)
Peekskill Westchester Cnty Wheelabrator 1 2250 0(1984) . 2. 4. 6.'

Washin~oll Cnty (NJR) ,
Pennsylvania E, Stroudsburg Monroe County' Not Selected ' , 300 P 1.2.4.5

Bethlehem Lehigh County " American Rel·Fuel 1000 I 1.4
Bushkill Blue Mountain, Ogden 100 I , " ' 1,4
Erie Conversion' 850 P , 3
Manchester TWP York County Westinghouse 1300 C 2.4.6,Plymouth TWP Montogomery Cnty Drave 1200 P

Rhode Island N, Kingstown Quonset Point Blouill 750 P 1.3.6
vermont, Rutland Vicon 240 0(1987) None '..-

p·,,'*"'""v:C·__O-in_&at I: I · .....

•• 1· CommUlllly PI_IIIIe.-rmont
~ • Public _ Poymorns "_SlGNI_SyoWlls­3· P"'......... IAu ct TueslPlUlll 2· AsII ..llllllll .... _ -. PILOT
..........ry PIymonls _ on FIl:ilIy_ 3 • In GiSCVSSQI
S·IIlSll..... IIIIT'...._ ...·Atnount ...~
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by a proposed facility. Monetary compensation to a host
community based on facility use is perhaps the most
widespread compensation measure. Most of those based on
facility use are in the SI/ton to'S2/ton range. withsome

having escalators.
The only 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-dollar coverage for defense of
East Stroudsburg for any action against the city resulting
from the plant's siting or operation.

Speciiu services and grants compensate the host commu­
nity for impacts related to the community's quality of life
or other impacts of special concern. 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.

152 WASTE AGE I APRIL 1990

Although considered' for siting hazardous waste facili­
ties. regulated or negotiated property value guarantees are
a relatively recent compensation development for waste·
to-energy.

Of the facilities surveyed. property value guarantees
have no! 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 only 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 materials from local businesses.
whenever possible or practicable. I



....

y~s Conld.

4. Monetary payments based on facility use (toll
agreement).

5. Insurance and trustlunds.
6. Special services and grants.
7. Property value guarantees. . •
8. Local hiring and procurement policies.'

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.. lhenumber 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 Nonheast to
compensate host communities. Monetary payment based
on facility use is the most prevalent measure. Other
frequently used compensation practices are community
panicipation. PIL01:. provision of special services and
grants. and public service payments. Property value
guarantee policies were not used in anycbmpensation
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 CitizensAdvisory
Committee.

Host communities for five other facilities -'- East
StrOUdsburg, Pa; Rahway, N.J.; North King~to~n. R.I.;
Boston, Mass.; and Wallingford~ Conn. - had input on
restricting truck access on cenain 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.

III Boston, the agreement is incofllOrated into that
proposed facility's Site Assignment - a local. permit
issued. by ahost municipality's Depanment of Health. The
Site Assignment requires:

• semi-annual stack testing by an independent engineer.
• continuous emiss4onsmoniioring. with health depan­

ment access to the monitoring data;
• automatic plant shutdown if emissions exceed liJnits
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more than once per quaner;
• design aimed at discouraging infestation of vermin and

insects: and "
• spare pan and operation/maintenance log-keeping

requirements.
Interveners (a local consumer and environmental group)

will have direct access to the Hempstead. N.Y., facility
emission data records. 11lrough negotiations, this facility's
developer agreed to install abaghouse (in lieu of the
originally planned electrostatic precipitator); the agreement
imposes a particulate emission limit lower than that in
regulations.

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 it
was stipulated in the Boston Site Assignment.

A waste-to-energy plant may increase demands on the
host community's roads, road maintenance, water 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 pOlemial community growth as well as the
plant's demand: and

• provision of funding by the developer 10 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 $1-21ton of
waste processed.

Two facilities make annual lump"sum PILOT payments.'
In Westchester County. N.Y., payments are made to the
hoslcommimity in an amount equal to the taxes that would
be due if the property were not tax-exempt. The Ponland,
Me.• facility also makes lump-sum payments. And in Erie,
Pa.• an amount equal to 25% of the taxes due is to be paid

. ,
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FINANCING
/

AMATERIAL
RECOVERY FACILITY

Abbie C Page

An analysis of
financing
arrangements, how
to evaluate the
economics of
recycliIig, and how
to reduce the risks
invalved. "

'"

ONSTRUCTION and equipment
costs for a Material Recovery Fa­
cility (MRF) can range from
about S100.000 to about
S6.000.000. depending on the
amount and type of material ac­
cepted and the extent of process­

~ to be performed. A facility can be any-
.ing trom a 1.000 ton-per-day tipping floor

on which a mixed load of commercial trash is
dumped. with manual recoyery of cardboard
and other recyclables; to abuilding accepting
10 tpd of highly source-separated residential
waste with crushing or baling to prepare mao

.. terial for shipment. This report focuses on
MRFs that accept source-separated house­
hold 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 MRFs 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-
'ined. However. there is no, legal require-
lent 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 professionalsI is that recycling.
like incineration. is a waste disposal option

'
:

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.O.) bonds.
2. Revenue bonds. .
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.O. bond
is probably the easiest way to finance a
MRF.· ·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-
enue bond. "

Revenue Bonds can be paid back in" larger
installments overtime. Another advantage
is that they do not show up in the tally of
outstanding G.O. 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"



Table 1: MRF Financing DpUons

GeneralObligation Bonds

• Advantages
-relatively easy to implement
-less need to prove efficacy

• .Dlsadmltages
-all risk is public
-counts IOwarllS permissible debt limits
-inflexible; front·loaded repayment scl1edules

..dvantages
-not included in permissible debt limits
-flexible repayment terms

• Disadvantages
-revenue must be secure; whether or not the MRF

operales asOlanned. .
-put·or·pay tonnage guarantee may be required
-difficult to implement
-more costly than G0 bonds

Private Financing

• Advantages
-reduces municipal rislc
-easy to accomplish
-can bid out collection separate from

processinglmar1leling
-lipping lee cheaper than landlilIing. atleasl

• Disadvantages
-cost could be higher than lor publicly·financed MRF
-uncertainty of service continuing
-less municipal control 01 sites and services

Leaseback

• Advantages
-avoids municiPal debt
-municioality can ooerate the lacility
-CDCnOA could raise the S -

odvantages
-municipality must commit to make lease payments

tor the required length olUme
-may not be possible in some states to lease land or

buildings
-neell to prove altemative use

means that· there is a solid source of revenue·
to pay back the bondholder.. In today's
world. revenues from the sale of recyclables
just are not secure enough. A guarantee by a .

icipality or group .of municipalities to
.1 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 <;an be.expen·
sive. and the municipality .will want to keep
as much of the revenue from the sale ofrecy·

'J r .....·..:..

The important thing for a municipality to recognize
is that recycling is a waste disposal option and not
a money,making opportuf.lity.

,
r

clables as possible. If a private company is
operating the MRF and marketing the mat&
rials. you may want to give them a percent­
age of the "gravy" as an incentive.

Under the privatermancingoption a. mu·
nicipality lets a private company finance and
operate theMRF. 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 itseU on short notice without a~
cycling service. In additiol1,You IDight 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 lease­
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 illvestor has to be convinced that
a true government function is being per·
formed. sci 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 sillgle­
purpose that this would hot be possible. For·
tunately. most things associated with MRFs
are fairly generic. This fInancing method has
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The. unique history of your municipality in
financing other kinds of facilities clearly will be a
factor in the selection of a N1RF financing s~rategy.

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 possible. The unique history of your
municipality in financing other kinds of facil­
ities clearly will be a factor in the selection of
aMRF 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 a 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
sortingiproc:essing gadgets. Underestimated
construction cost-Choose. experienced full­
service vendors; Do not separately contract
for design. building. equipment. Inexperi­
enced operntors-Hire an experienced full­
service vendor. or Contract with an experi­
enced private firm for training.

Underestimated ope~ating cast:-Have the
firm that designs the MRF also be responsi·
ble for operations tguaranteesl; USe/train ex·
perienced operators: Create realistic cash
·flow piodels lincluding spare parts. cost of
transport to market); Control qu8lity of ma­
terials accepted. Overestimated revenues­
Do not rely on market revenues for financial
health; Requir8'put-or-pay contract: Tipping
fees should. Cover operating expenses and
debt. Insecure markets-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 land{illing
residue-Be clear about who takes responsi·
bility for unsold materia:!s; Arrange for
stockpiling. on-site or elsewhere; Have a
clear backup landfill arrangement. Possible
future regulatory risk-"'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
Jess you~ inexperienced. Choose people. to
do the deSign and cost estimate who have
done work ona 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
MRF is relatively labor·intensive. and munic­
ipal MRFs are frequently very labor­
intensive for social reasons. But inexperi-
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enced operators can sabotage efficiency and
this affects cash flow. which affectstheabil·
ity to pay illvestors. Lenders will want to be
sure that these issues have been addressed.
Again. the experienced full·service vendor

, help a lot. either by operating the MRF
:igorously 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
lfor 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 tl:i'e fre­
quent replacement of conveyor belts and the
cost of transporting materials to primary
and altemate 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. reeov­
eryrates. or unit prices you are likely to re­
ceive. At this poillt ill MRF development.
you pro.bably should not rely on materials
revenue for any kind offinaricing. 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 guarantee a sufficient muoici­
.pal revenue source to the project to cover op­
erating and debt service costs. Of course. re­
o --dIess of these cautions. investors will look

lively on an experienced and aggressive
.....terial marketing program.

Securing Markets: You should plan for and
emphasize quality control throughout your
process. or you might Dot be able to meet
market. specifications. SomeMRF vendors
have been able to convince ill"estors 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-tenn 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 ofyour 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
~~citeraccepting your materials is violating
any environmental regulations and might be
shut down. You should convince your inves­
tors that you know the sOUIcesof all the ma~

.-
BloCYcu:

'

.At ,this point in MRF development, you probably
.shoUld not rdy on 'materials revenue for any kind
of financ~ng.

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 betterciff if we would
eliminate the incredible economic confusion
that suirounds 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 ec0­
nomic "bottom line." We have come to this
conclusion through a long computational
struggle with the avoided landfill cost COD­

cept. whic:h,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 incineratioI1. But the to­
tal system cost does not mislead you.

As an aside. there is an environmental or
social'~bottomline" 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
thinking: .

The total net system cost is calculated 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 equals the total
~et system cost if you do, not. recycle.

In.summazy, financing a MRF should not,
be a problem. if the project is well thought
through and it the. municipality can accept
the notion that the MRFis part of the solid
waste disposal system which is ultimately a
public responsibility. The big problem in the
future as 1 see it is the marketing of the ma­
terials. We know how to collect and process a
useful.produet; the question is. when will
market demand catch up with the potential
supply? Are we going to rely on overseas
markets forever? •

Abbie C Page is. with the firm ofRoyF. Wes­
ton, .Inc.. based in Burlington, Masscu:hlLSetts.
This report was presented at tiJ.e 19th Annual
BioCycle National Conference in May, 1989 in
~Q.shington, DC
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THAR'S GOLD IN
THEM.THAR
TREE LIMBS

... and leaves and grass, ifyou compost them. At least, it's goldfor
San Mateo, Calif., which needs the end producL

an you make a yard waste comPosting project
break even with a tip fee of $4.50 per cubic yard.
if you don't market the stuff7 That's the question
AI 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 able to do better than break
even, depending on what value you place on your end prod­
uct. How does a S3 million savings to the city budget
thanks to an investment of perhapsS200.000 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 3S-acre
site. which is right by the shore of San Francisco Bay. is to
tum it into a park with a variety of recreational uses,

Soon after.site closure. Bergeron began the city's yard
wastecomposting 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 ~epth of one foot.

·"aximizing worker & e"quipment productivity
,e heart of the operation is a W,H.O. tub grinder, powered

By JOE SALlMANDO

by a Cummins engine and serviced by two ] 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-green mixture. lbis 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 morning. chopping
up the previous day's incoming batch.

"We originally planned.to have just three people here.
but we found .we also needed a man at the gate." says
Bergeron. "Most of our plans 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."

In~restingly. during grinder-feeding times. one worker
stands a .shon 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 inadvenentlywork 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 carl make it by us." he
says. "We don't want that kind of item beating up on our
hammers."

Sail Mateo used to position a dump truck beneath the
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San Mateo's 0l'8.fation allows a worker standing by the tub grinder
to shut down the macllinein case anything metallic makes.its way
tuward the grinder's flammers.

..
grinder's outfeed conveyor belt.
but now just lets the material .
fall to the ground and pile up.
Explains Bergeron: "With !he
tnIck beneath .the belt. when the
tnIck was full we had to stop .
everything and have the worker
climb out from behind the
loader. drive the tnIck to where
we wanted the stuff unloaded.
get the truck 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
bips 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 reo
ductioninthe 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 rtdue­
tion claims of the equipmentmanufac~r. which promoteS
a much higher ratio of volume reduction. Bergeron thinks

. he knows the reason.

CDmpDstlng Con/d.

"Because we charge by the yard. and because we. only
accept material in me afternoons. it's to our customers' ad·
vantage to compact me marerlal mey are bringing in, so
they can fit as much as possible into their trucks," he says.
"When mey drive in here. me 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 expanded to as it feU out
of the truck."

JUst as he's bied to maximize worker productivity to the'
city's benefit. Bergeron has taken advantage of the site's
size to minimize the amount of equipment and work going
into the composting effort.

"You may hcarthat you shouid tum compost piles fre·
quently•. and perhaps if we had a limited amount of space
here. and were very concerned with developing a market.
we would tum our piles more than twice a year." be 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 turning it frequently. Because we
.have 3S 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 tumingit less frequently. And that's en­
abled us to.keep our costs way. way down."
S~San Mateo basically leaves its composting yard waste

alone. Twice a year it is turned; over time. it changes color

How To Avoid 'Co~post Site
Cash Flow Problems
AI Bergeron's keep-it.simple·,:·.·· 'b~;~er:~d~ 100 yardt.11
approach to compost site op- .... the site. The cost: 5450.
entions includes a key· aI the . When gan1cnen bring ill
front gate: No cash.changes loads. they present the ticJcets.
hands on the property. and no which are punched by the site's
invoices are created. gatekeeper. Even the ticket

To avoid aecounrs receiv- . purchase is handled elsewh~.

able collection problems. aI city offices - reducing site
Bergeron came up with 311 idea' transaction time for both cus­
others have had: payment intomers and the city employee

.advance for future cllpacity. whomans.the gate. It also aI-
Gardeners from San Mateo . lows the city to open the site to

and other areas who w&ntlO its customers only balfthe day
use the site must fust purchase and notface long lines. .
atickeL The ticJcetentitles the . -JAS
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.Compostlng Con/a.

. .
from that light-brown-and-green
to a darker. blacker hue. Espe:
cially 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.

Neighborly 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 are 1I
sure way to alienate those living inhouses 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 jf you pile it up 100 high." says
Bergeron. "1be temperature in these piles can be upwards
of 170° F.

"If you pile the material up too high. you get what you
might calla chimney effect. The heat rises. and the lem­
perature builds. and then you get a breeze. 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.ooo-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 itabandoned 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 imported: and
• the project's creation of as much as 200,000 cubic
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The high temperatures built up in a composting pil~ can produce
steam. .
. '" .' .

yards of lOp soil over its seven-year anticipared operating
life means tremendous savings.

Since not one ounce of San Mateo's compost is mar­
keted. it is tough to put a value on it. In discussing this, Al
Bergeron menrions three figures:

• the going price for topsoil in San Mateo, he has been
told by many of his gardener-eustomers. is $16 per yard:

• to be conservative and allow for perhaps a lesser qual­
ity. he used the figure of $10 per yard to value his
operation's product in a recent repon;

• but. he says, he'sheen lold by one self-proclaimed ex­
pen from outside the county that the stuff is only wonh 13
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 marerial con·
tinues to compost.. and multiply that by $3 per yard. The re­
sult ($3.00 x 80% x 27,000) is a net value of $64,800 for
ropsoil product produced in' the year ... which nets out to a
530,000 profit for the city on this oper:llion.

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 pu~hase of that muchlopsoil at
$16 per yard, they would spend more than $3 million.

But they won't. The 53 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.•



Appendix D

Articles on Regulatory and Legal Issues

Papers

Solid Waste Association of North America "Upcoming California Legislation.

Articles

Glenn, Jim "Sorting the Mix at Materials Recovery Facilities," BioCycle (Ju'ly 1991)
p.30. '

Goldstein, Nora "How to Tackle a Siting Challenge",BioCycle (May 1990) p.38.

....

.,



Appendix

UPCOMING CALIFORNIA LEGISLATION

As Condensed by the Solid Waste Association of North America (SWANA)

Assembly Bms

AB 724 (Kelly)

This measure would pennit 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 exemptions 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 1~27 (Farr)

This measure would enact the California Solid Waste Reuse and Recycling·Access Act of 1991 to

require that, on and after July ~, 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 facilities which h~ve

solid waste· facilities permits, to determine whether the changes are significant Ifmodifications are

significant, then the pennit must be revised and go through the environmental review process.

This measure would in addition, establish a 2,OOO"foot buffer zone around solid waste facilities

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 cenain 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

infonnation to the department.

1
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AB 1480 (Lee)
Existing law requires that used oil regulated by the'Depanment of Heath SeI'\'icesbe 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 tennination date of the statutory definition of

"solid waste" for the purpose of determining the base amountof solid waste from which source

reduction, recyclingandcomposting levels are calculated.

AB 1696 (Filante)

This measure relates to provisions requiring that there be at least one cenified 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 property ofthe authorized agent of the city

or county from the time they are placed for collection and would eliminate the award of treble

damages .and would instead, provide that the authorized .agent may be awarded a civil penalty of,
not more than $ 100 for each unauthorized removal.

2
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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 defmed, which contains enough metal to be feasibly

salvaged for commercial recycling a'nd which is large enough to be easily separated from the waste

stream, but would permit the landfil! to accept them for recycling. Additional!y, this bill would

require the C!WMB to evaluate the use of recycling residue.

AB 1772 (Jones)

This measure would revise the reference to the regulations subjecting recyclable materials to the

requirements of the hazardous waste control laws which the excluded recyclable materials are

required to meet; would revise the provisions authorizing the m~agement of recyclable materials,

inclu4ing deleting the provision exempting empty containers from classification as a waste; would

allow certain ReRA hazardous wastes to be managed as recyclable material if the wastes meet

specified requirements.

AB ~213 (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 newspaper 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

staning 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.

3
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SB 543 (Calderon)

This measure would require the Depanment of Conservation to report the volumes of materials"

collected by each certified recycling 'center in a convenient zone and would prohibit the Dep~ent

from withholdiilg any information reported on the' basis that withholding the information serves the

pubiic interest, u~less it is proprietary information.

SB 576 (Royce)

This measure would .pennit cities and/or counties to include an implementation schedule for

specified goals for diversion of solid waste from landfill or transportation facilities and to count

towards those diversiongoa.ls the total weight of any cover material other than clean. soil; if the

alternative cover material is made of recycled solid wastes or compost, and the solid wastes from

which the alternative covermaterialare made were normally disposed in solid waste landfills on

January I, 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 sp~cified scrap value, which is required to be applied 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 10,51 (Vuich)

This measure .would impose an excise tax on the sale of every disposable diap'er sold in this state

by a distributor, to a dealer, at rate of .005 cents per diaper. The measure w?uld require that the

moneys from the tax be deposited in the Disposable Diaper Fund, which is created in which would

be usedfor specified purposes.

SB 1066 (Dills)

This measure would require the CalIfornia Integrate~ Waste Management Board to conduct a study

of the feasibility of requiting that all telephone directories which are issued or sold in this state, be

made of materials which makes them acceptable to most recycling operations.

'4
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SB 1197 (Royce)
. .

This measure would provide that it is a misdemeanor for any person to 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 jailor a fine of.not less than $ 50 nor more than $ 300,.or

both.

SB 1238 (Royce)

This measure would require every city, county ,and special disaict 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.

/
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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 belfeves in collecting the
material commingled and sorting it at a cen­
tral processing facility.

How recyclables should be collected and
processedwil! 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 to go, saying
it is the only way to ensure 100 percentpar­
ticipation. And then there is the idea of
wet/dry systems, which is gaining favor in
some comers. 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 oCdirections. 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 aMa­
terials Recovery Facility eMRF) is defined as
a central operation where co.mmingled recy­
clables. at least a portion ofwhich come from
the residential sector, are sorted and pre­
cessed for market. it does not includefacili­
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 ofthe
'MRF industry - where facilities are being
developed. who is developing them, hollV
they are financed. their size, capital and opo .
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

30 BIOCYCLE

only 19 in operation). Another 18 facilities
are currently under construction.

While the overall number offacilities·con­
tinues to grow, so too does the commitment
solid waste managers have in developing
more reliable and efficient processingcapa­
bilities. A case in point is the opening last
year of a new MRF in Islip, New York (see
BioCycle, March 1991) which'replacedwhat
is believed 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 aU. 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 (tpdl of ma­
terial. Its current plant will be used as a
backup in case ofproblems or overload at the
newMRF.

Even,MRFs 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-

JtJLy 1991

Facilities that
process
commingled
recyclables are
springing up all
over t~ecountry.

This third annual
BioCycle survey
takes a look at
the industry and
how it has
changed in its
brief history:

Jim GlenlZ
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MATERIALS RECOVERY FACILITIES
IN THE UNITED STATES

LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR (TPD)

..ALABAMA .-

Ootham Operational l 2 (a)
Wireorass Rehab Recyc same same

Mobile Operational 4 (a)
City 01 Mobile Goollwill Goodwill

it:
Montoomery Operational 10 (a)

City 01 Montgomery McGinnis Ctr McGinnis ctr
... ~ .~ .ARIZONA . '!:~~.,.'.:"-';".'. .:., ; .' ~ ..;"-

"

Phoenix OperationaJ 12(al .

'jI.
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Why Waste America same . same .;

Phoenix Operational 20 (a)
City 01 Phoenix : same same

Tl/SCOn Operational 25 (a) ~:

Waste Momt 01 Tuscon same same
...'"CAUFORNIA .: ... ...:.'~~~ '; " .

A/IaIleim Operational 300 (a)'
Taormina Industries same same

j

!;
;~
';

Analleim Construction 600 (d)'
Taormina Industries same . same

Cllino Operational . 30 (a); 100 (d)
;1

Western Waste Ind. same same

COncord Operational NlA
:1
;i

Concord Oisposal same same

Fmnont Operational 50 (d)
Oakland ScavenoerlWMl same same

Fresno Operational 55 (a); 200 (el)'
Clty 01 Fresno WMI WMI

Lamon Grove Operational 120 (a); 300 (d)'
san Diego Recyclino same same

Mome"Y Operational 20(al
Monte"Y City Disposal same same

Napa Operational 20 (a)
Napa Garbage Sevice same same

Paclleco Ollerational 12 (a)
Pleasant Hill BayshOlll .1DisposaVBFI same same

Redondo Beach Operational 50 (a); 75 (d)
Westem Waste Ind. same same

Ricllmond Operational . 30 (a); 50 (d)
Richmond Disposal same same

san Francisco Operational 185 (a)'; 200 (d)'
City 01 san Francisco NorcaJ NorcaJ

san Jose Operational 125(a);1600(d)"
SFI same same

San Jose Operational 20 (a); 20 (d)
Norcal - South Bay same same

5aIlMarlin Operational 20 (a)
South Valley
Refuse Oisoosal same same

5aIlta Cruz County Desion 500 (d)"
santa Cruz County nla IVa

santa Helena Operational 2 (a)
Upper Valley
Disposal same same

i
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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.

A3 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 ofthe 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 p~
jects in that region - 48 in New Jersey,
New York and Pennsylvania alone - MRFs
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.

CurrenUy, California has more operating
MRFs (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
1l0),F1orida (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 other states,
with at least 16 MRFs either being con-
structed, procured or designed. About 10
MRFs are being planned in Illinois, includ-
ing up to si;.to_handle Chicago's recyclables
alone. Other states where numerous MRFs
are on the drawing board include Wisconsin
(7) and Maryland (6).

OWNER/OPERATOR ARRANGEMEIITS "
A3 most people are aware, the drive to de-

velop recycling programs, including collec-
tion, has largely come from the public see-
tor. On die other hand. the public sector is
not so dominant iD terms of being responsi-
ble for the development of MRFs.
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MATERIALS RECOVERY FACILITIES
IN THE UNITED STATES

(Continued)

LOCATION STATUS THROUGHPUT
SPONSOR . OWNER OPERATOR (TPDI

Simi Valley Operational 45 (a)
G.t Industries same same:

Soulhgare Desigri 160 (dl
8esrway Recycling same same

Stanton Operational 150 (a); 150 (d)
CR&R ' same same

Venicia Operational 2 (a)
Pacific Rim Recycling same same

Venlura Operational f25 (a/; 400 (dl'
City of Ventura Gold Coast GOld Coast

Walnul Creek Operational 8 (a)
Pacific Rim Recycting same same

CONNECTICUT

Bertin Procurement..
Tunxis Recycling
Operating Camm. ACRIRRS

Danbury Operational
Housatonic RRA RTI

Groton Operational
SECTRRRA Groton

Hartford Procurement
Connecticut RRA RRTIt.R. of CT

New Haven Procurement
S.Central Reo. COG IVa

Strattord Operational
SWCTRRRA CRRA

DISTRICT OF COLUMBIA

Washinglon Procurement
Washington 0""" nia'

FLORIDA

Broward County Procurement
Broward County ilia

Hialeah Operational
Dade County A!twoods

Jacksonville OperatloniJ
City of Jacksonville SF!

tee County Operational
Lee County County

Orlando Operallonal
Orange County WMI. of Aorida

PinellaS County Operational
WMI same

,Pinellas Park Operational
BFI ' same

Tallahassee ' Operational
Tallahasse~Leoil Cty. Capitol Recy.

West Palm Beach Constructio/l
Palm Beach Co. SWA RRT

West Palm Beach Operational
Palm Beach County '$NA same

GEORGIA

Allanta Operational
Recycle America - WMI same

32 BloCYcLE

Of the 126 in operation. 69, or 55 percent,
were sponsored by the.privllte 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
atingfacilities 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
ly 90 percent will.be operated by the private
sector and slightly more than half will be
privately owned:

DESIGN CAPACITT AND THROUGHPUT
You may have'heard this one before: "!n"

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.capable 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
ofsituations. Data from this year's survey
illustrates that companies and municipali­
ties are building facilities with a wide range
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of capacitjes. Of the 76 identifying their de­
sign capacity on a. per shift basis, 24 had sin·
gle shift capacities of50 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 of200 tons or more.

Design capacities are one thing. but actu·
al throughput is quite anotbeJ:. Of the 103
facilities that could estimate actual
thrOughput on a per shift basis, 42 were ~ro·
cessing 25 tons or less. and 21 werehandhng
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
MRFsaren'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 MRFs 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
shirts and another two are working a shift.
and a half. 'Use of increased sbifts 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 ofmore than
200 tons per shift. Another 22 will be be­
tween 100 and 200 tons per shift. The re­
maining22 will be below that figure.

TYPES Of INPUT
There are g~nerall)' three types of input

for facilities handling commingled recy­
clables' picked up separately from trash. In
the elU'ly years of MRFs, '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
clablesi paper and mixed containers alike, in
one receptacle. This type of system is clear­
ly in the minority, but with interest itl'ba~"
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-quar:ters of the operational and,
planned MRFs are geared either exclusive­
ly orprimarily 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 BF! plant in San Jose, Cal­
ifornia dramatically illustrates this ap­
proach. The facility is designed to handle
1,600 tpd ofmaterial. Only about 10 percent
ofthe input will be residential, with the ma­
jority comprised of commercial material.

A largescale 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 utled to process residential materi­
als. In some esses. 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.

WHIT'S BEING PROCESSED
Remember when curbside recycling was

limited to newspapl!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 recyclables. Curbside in the 1990B
has expanded to include those materials
plus a variety ofpaper and plastic products.
This expansion beyond collecting. three or
fOUT materials in large part explains why
commingled collections, and thus MRFs,
have become 80 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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Tabl, f. SlalDs lit "RF
DnelDpment

Number.

Operational 126
Construction 18
Procurement 27
Oesign 21
Total 192

Tabla 2. Drmar/Dpflrator
AnarrpmtffJB (o,«:allng MRFs)

Number %

Full Public . 23 18
PublicIPrivale 11 9
Full Private 92 73

Ii
,I
"

"'I
iJ
\"
~!

Table 3.0rmer,fJperatDr Ammgements
(Planned MRFs/·

Construe- Procure-
tion ment Design Total

Full Public 3 (18%) 1 (5%) , 2 (15%) 6 (12o/.)

PublicIPrivate 6 (35%) 9 (47%) 3 (23%) 18 (37%)

Fun Private 8 (47%) 9 (47"4) 8 (52".) 25 (51%)

/nfrlrmation on planned. privately stlonsorel1 MRFs. otlen
/mown as Merr:hant Facilities, is not as easily trackBd as
Public Facilities and thus they are usually underreponed.

Tllb164. Daslgn CapacIty and TlrrDugh"'" (Opal8l1n,
MRFsJ

Tons per Shift

25 and less

25.1050

50+ to 100

100+ to 200

200+

Design Capacity

10
14

2S·
22
S

Throughput

42

21

24
16

1

.

'
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Tabl, 5. Dalgn eapllr:1IF (Op,ratlng and Plann,d
MRFs)

25 and less 10 , 1 1
25-1050 14 2 5 3
50-10100 25 ·3 1 6
100. to 200 22 7 9 6
200+ 5 4 6 3

...
.' MATERIALS RECOVERY FACILITIES

IN THE UNITED ,STATES
(Conllnued)

LOCATION
SPONSOR

STATUS
OWNER' OPERATOR

THROUGHPUT
(TPD)

ILUNDIS

Batavia
Fox Val.Disp. ' WMI

. Operational
same same

NiP.

Carol Stream
Duoaqe Counry

Construction
counry

150(Cl)
IVa

Champaign
Intergovernmental swaA

Procurement
same same

40 (d)o,

Chicago
City of Chicago

Procurement
IVa IVa

Chicago Ridge
Meyer Bros • WMI

Operational
same same

10 (al

Dupage County
Dupage County

Design
;county NlA

150 (d)

Elgin
Elgin Disoosal • WMI

Operational
same

NlA
same

McCoo~

Waste Watche1Sl
Crown Disposal

Operational

same same

25 (d)

Romeoville
Land & La~es Co.

I

Design
same same

450 (dl'

SChamberv
Laidlaw Wasle Systems

Construction
same same

IVa

Wheeling
Buffalo Grovel
Wheelino Oisoosal·WMI

Operational

same same

10 (a); 15 (d)

IOWA :'.~..
Carroll

Carroll County SWMC
Ooerational

same same
7 (a); 30 (el)

Onumwa
Ottumwa,Wapello Co.
Landfill Commission

DeSIgn

same same

35 (d)

Sheldon
NWlowaSWA

Ooerational
same same

6 tal; 8 (d)

LOUISIAHA

Baton Rouqe
City 01 BaIOll Rouge

Operational
WMI WMI

50 (a); 150 (d)

New Orleans
CitY of New Orleans

Operational
WMI WMI

20 (a)

MAINE

Bowdoinham
Town of Bowdoinham

Ooeratiollal
same same

5 (al

MARYlAND

Anne Arundel Co.
Anne Arundel County

Operational
county , BFI

34 (a)

Caoitol Heights
Prince Georges Co.

Operational
Eagle Mgmt Eagle Mgmt.

30 (a)

Carroll County
Carroll County

Design
i:Ounty nla

50 (d)

Derwood
Montgomery County

Construction
county CRlnc

240 (d)

Elk Ridge
BFI

Design
same Same

150 (d)

Fin~burg

Phoenix Reycling
Ooerational

same same
100 (a); 300 (d)
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Cape May Caunty. New Jersey'l MRF processe,
190 tOni of commingled recyclQble. per cloy.

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 nDPE bottles. at a minimum. Currently,
11 facilities handle all bottles 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 identified in the survey. only
two do not have plans to handle any plastic.
And 57 of the 62 wi)) be processing at least·
PET and all HOPE 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 bv MRFs as a matter ofcourse also con­
tinues to expand. There are 18 facilities in
ope~ation 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 oee, 47 processing OP, 27 handling
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mixed paper and fOUT accepting OMG. For
planned facilities, 50 of 62 include oce, 24
will handle OP, 13 will process mixed and
another nine inelude OMG. '

RESIDUE uVEU,
One of the biggest criticisms of commin·

gled collection is that it leads to a lot ofgood
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
MRFs 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 levels
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 ofthe residue is nonre-

,

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.

DOLURS AND SENSE
The capital 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 eguip,p..ed
for $1 million or less. On the high plateau,
there are some facilities, such 85 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 d~ily capacity
(based on a single shift) for'operating MRFs
is $2i,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. MRFs with design capacities of~5
tpd and less have average capital costs of

'$20,525/ton of daily capacity. Facilities be­
tween 25 and 50 tpd and those over 100 tpd
are about $7,000 more per ton. Those be­
tween 50 and 100 tpd are over $IO,OOO/ton
more costly. While this .flies in the face of
general economic wisdom, one possible ex­
planation is that smaller facilities tend to
use less sophisticated and less costly equip­
ment.

18b1116. T"ull_foT M1IFs

Operational Construction Procurement Design

Mixed Cont 18 (150/.) 3(17%) 0(0".4) 1(5%)
Paperl
Mixed Cont 92(73%) 13(12".) 23(96%) 18 (95%)
Total
Commingled 16(12%) 2 (11'1.) 1(4%) 0(0%)
Tolal 126 18 24 19.... -

/1

Table I. Effects of capacity on til, capltlll Cost ofOp""""' MRFs {BaI6d Oil ane IhlttldsT}

capacity
CostITon of Daily. Capacity

Average Capital Cost Range ofcapital Costs

25 tpd & less 520.525 $11.250 - $30.000
25 tpd to 50 tpel 527.421 $11.875 - $37.500
50 tpd to 100 tpd $30.996 $15.000 - $37.500
100tpd & more 527,728 $13.325 - $53.325
All 527.767 $11,250 - S53.325

Tabflt 1D. EffKts ofSlm on
(hrItd all on, Ihlft/tltlrl

tllllEstlmated Capital t:lIst of PJamlerf MIIFs

capacity
CostITon ofDaily Capacity

Average ~pital Cost Range of capital Costs

50tpd & less $36:000 $21.429 -570.000
50 tpd to 100 tpd $32,462 $16.500-$57,143

100 Illd to 200 Illd $39.494 $18.500 . $66.667
200tpd & more 529.940 $20.000' $61.538
All $35.510 $16.500' $70.000

Table 7. OperatlamJland I'IalIlIIltfMRFs ,.,dllll,
P~/~ '.

Operational Planned

All MRFs 126 62
One or more Plastics 120 60
PET & HOPE Bottles 110 51
All Bottles 11 6
All Rigid Containers 10 2
All Plastics 4 2

Tabl, B. QperatfomJ/and PfalJnad MRFs tIatIdllll'
Paper Prodllcts ,

. Operational Planned

No. of MRFs
Any Paper Grade
ONP
OCC
OP
Mixed
OMG

126
108
106
85
47
27
4

62
58
57
50
24
I

9
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Approximately half of <mind Centra' Sanitation'.
20,000 square foot private facility in Pen Argyl,
Pennsylvania is devoted to paper and cardboard.

MATERIALS RECOVERY FACILITIES
.IN THE UNITED STATES

(Continued)

LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR ITPD) I

Halelhoroe
EW1/Attwoods

Desiqn
. same same

400 (d)

undover
Prince Georves Co.

Pr~curement

county CRlnc
210 (11)

Nonneast
Cecil County

Design
same same

60(d)

MASSACHUSETTS

Boston Area
Millis Consonium

Procurement
nla

120 (d) .
NlA

MilbUlY
Cenlllli MA RRC

Design
nla

nla
NlA

ROxbury' .
Jet-A-Way

Opellllional
same

60 (a)
same

Springfield
State ot MA

Operational
state

210 (a); 240 (d)
Resource Recovery Systems

MICHIGAN

Ann Arbor
City of Ann Artlor

Operational
city

100 (d)
Recycle Ann Arbor

Auburn Hills
Oakland County

Procurement
county

260 (d)
WMI

Battle Creek
Waste Mgm!. of
Michiqan - Southwest

Construction

same

35 (d)

same

WMmore Lake
Mr. Rubbish

Opellltional
same

nla
same

MINNESOTA .p... 40

Benson
Swift County

Ooerational
same

6.5 (a); 10 (d)
same

Jackson
Jackson County

Ooerational
fallenstein Recyc.

fallensteinRecyc. 1(a)

Preston
Rllmore County

Opellltional
same

3 (a)
same

:Saqinaw"
South SI. louis SWC

Operational
same

0.5 (d)
same

Sllouis Park
WMI

Operational
same

90 (a): 150 (d)
same

Wothington
Schaap Sanilatlon
ARecycling

Operational

same

4 (al; 8 (d)

same

IIEW HAMPSHIRE

Hookset·
Resource Conservation

Operational 100 (d)

Services same same

Rochester
WMI of New Hampshire

Operational
same

25 (a); 50 (d)
same

IIEWJERSEY ""

Atlantic County
Atlantic County
Utilities Authority

Procurement

same same

300 (d)'

Boundbrook
SomersetCounty

Operational
same same

12S (a)

Boundbrook
Somerset County

Construetion
same'

ZOO (d)
same

Camden
Camden County

Operational
county RRS

70 (al

TabJ6 11. MRF DprralJngCats (Baed tin 250
""rtdayS/yearJ

CostITon

Capacity Operating ,Proposed

100 tpd Aless
Over 100 lpd
All

$52.SS
S39.69
$45.67

$43.82
$40.23
$42.03

Planned facilities have an estimated capital
cost ofjust under $8.000/ton of daily capacitY
more than the operating facilities (or
$35.510/ton ofdaily capacity).ln other words.
it appears MRFs are becoming more expen·
Sive. There are several good reasons why this
is occurring. First, MRFs are being designed
to deal with an ever increasing number of ma­
terials. For instance, 'a paper system used to
process mixed paper simply costs more than
'one that is only required to inspect and bale
newspaper. Another relison is that. on the
whole. processing systems are becoming more
sophisticated. Finally. more attention is being
paid to worker comfort and saIety. All this
adds up to increased coSts.

OPERATlHGCOns
Based on the information provided in the

survey. the gross operational and mainte­
nancecosts of operating MRFs averages
M5.67/ton. withfacilities having under 100
tpd of throughput roughly one~third more
expensive than those,over 100 tpd. In terms
of planned facilities. the average 0 & M
costs are S42.03/ton. MRFs with design ca­
pacities ofunder 100 tpd are estimated to be
approximately S2.50/ton more expensive
than those over 100 tpd.
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MATERIALS RECOVERY FACILITIES
IN .THE UNITED STATES

(CDntinued)

LOCATION STATUS THROUGHPUT
SPONSOR OWNER OPERATOR (TPO)

Deerfield T~. Operational 20 (a); 80 (d)
Cumberland County
Improvement Authority same same

Lakewood Twp,
OCean County Construction 300 (d)'

Ocean County county RRT-Empire Relums
Long Brai1ch Operational 16S{j12~4)

Automated Recycling
Technologies same same

Newark Operational 2oo(a)';600(41'
REI same same

PleasanlVille Operational 80 (a)
Atlantic County
Utilities Authority same same

Toms RiVer Operational 125 (a)';15O Id)'
Rosello Recycling same same

Toms River Constnlction 150 (4)
Rosetto Recycling same same

West Patterson Operational 150 (a)'
W.P.A.R. same same

Woodbine Operational 190 (a)';22510)'
cape May Co. MUA authority RRT

Woodbridge Operational 20 (a); SOld)
Woodbridge Township,
Middlesex County same same

HEWYORX

BabYlon Procurement 1000 (d)'·'
Town 01 Babylon Solar Inn Trading Corp. SoiarlRRT

BroOtchaven Operational 125 (al; 300 (4)'
Town ot Brookhaven town CRlnc.

Brootdyn Operational 100 (d)'
Waste Management
Recycling same same

Bl'OOme County Procurement 50
. Broome County Na Na

Buffalo Operational 60 (a): 300 (d)'
City 01 Buffalo Integrated Waste Systems IlWS)

IWS
Columbia County Design 80 (d)

Columbia County Na Na

Depew Procurement 400 (d)'
Nortltem Recycling Council NOREC / nIa

Elmira Construction 75 (4)
Cnumung Co. SWMO same same

HudSon Operational 4 (a)
COlumbia County same same

Islip· Operational 125 (al: 300 (4) .
Town of Islip same same

Ithaca Procurement 102 (d)
Tompkins COunty county Na

Uncoln Operational 25 (a); 95 (d)
Madison County ARC ARC I

Lowville Operational 4 (a); 25 (d)
Lewis County same same

NYC-Brooklyn Construction 50 (a)
New York City city Na

(CominUl!d on page 74)
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PERSONNEL ISSUU
When comparing facilities based on their

costs, olientimes what is actuallyc:ompared are
the wage rates and other costs indifferent re­
gions ofthe country - and not the efficiency of
the plants. Another means ofmeasuring the ef­
ficacy ofMRFs is to analyze the amount ofma­
terial that can be processed by each worker.

Based on information from the survey,
there is a significant difference in the amount
of materials workers in various size .plants
process on a daily.basis. On average, MRFs
process 3.57 tons/worker/day (Vwfd). Facili­
ties with throughput of50 tpd or less average
2.31tiwfd. which is 2.00 Vwfd less than facil­
ities in the 50 to 100 tpd range, and more than
four Vwfd less than facilities with over 100
tpd throughput. Private facilities more than
double the productivity of publicly operated
MRFs - 4.00 tlw/d versus 1.80 tlw/d.

The figures above are based on a. compari­
son of all workers in a plant. Work.er produc­
tivity statistics increase when just the sorters
are compared, but roughly the same relation­
ships exist. One exception is the comparison
between publicly and privately operated
MRFs. Sorters at private facilities processjust
under 6 tlw/d, only 1.5 Vw/d more than the
public facilities average. When looking at
these numbers. therefore, perhaps it isn't that
public employees are so much less productive,
but rather that there are more "nonprocess­
ing" personnel in public plants.

CONCLUSION
Materials recovery facilities clearly have

taken a strong position as processors of
recyclables:llvea: the past several years. In­
creasingly, MRFs are being called on to
process longer and longer lists of materials.
While most are still relatively unsophisti­
cated, several firms have begun to offer
systems that aid in sorting the material, in­
creasing productivity. This is an evolution­
ary process, with many mistakes to be made
along the way. Clearly, however, the indus­
try is learning and improving. •
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FL\D.I~G SOLlTIO~S

HOW TO TACKLE
ASITING CHALLENGE

•

F
OR THE most part.l't!Cycling,proj·
er:t.s have ~n able to easily ,,'ir;
support of the public.Sitin,g facw'
ties like dropoH orprocessmg cen­
ters. therefore. is fairlY!ltraightfor.
wardlUld met with minimal public,
opposition. And in places ~here cit·

i.zeaa bave successfully battled an incinera­
tor or a newlaDd.fill. recycling and support
for it an viewed u a necessity by the publiC.

As recyc.liJ:lg programs expand. especially
with colDmwUty·wide curbside collection. it,
is becomin« necessary. to site materials re­
covery facilities or MRFs. To the public at
large. these facilities can appear on the out­
side CD be just another unwanted waste maD­
agement facility in a neiBhborhood.So far.
there hasn't been a great deal of public oppo­
sition. But a siting experience.in Mecklen­
berg Count~ North Caroliria provides some
valuable pointers 00 how it is critical to let '
the public mow wbat you an! doing - even
with wbat are perceived to be "benign" solid
waste projects. C

Several years ago. MecklenbergCoWlty
lUId the City of Charlotte were going CD build
a combined transfer statioolMRF. The facil·
ity wu to service Charlotte's curbside colleto
tion program. The county. felt it had found aD
ideal site for the transfer statioaiMRF. It
was in an industrial zooe lUId had easy access
CD an interstate highway. Citizens surround­
ing the site, OD the other twlc1. bad a differ­
ent perception.

"The CODUDwUty felt it.as in their'neigh­
borhood. ud residente did not want the proj·
ect sited tbc'e:. reeall! Bet8y Darn. formerly
a rs:¥c:llng coon:iinaCDr for the .county. and
now a consultant with Huen & Sawyer in
Raleigh. "Eventually. the city decided they
didn't WaDt the trazufer station but 'would
proceed. with the county. to site the )1RF at
the same location. But the citizens were still
opposed - the battle lines were drawn. and
the project Dever got sited there."

In the meantime. the county had ~n o~

erat.i.Dg a pilot curbside reeycling. program
lUId was actively involved in public educa·
tioa. "The coWlty wlUIted to proceed with
muiti·maW'ial curbside service. and the pub­
lic wlUlted and supported it. but it couldn't
be done without a MRF," says Dorn.

38 BloCYeu:
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An
Eventually. the county decided to privaaz.

the project aDd selected Fairfield County Re­
cycling. Inc. of Stratford. Connecticut to
build lUId operate the MRF. The vendor lUId
the county selec".ec1 a different site. also in an
industrial zone. The group of citizens op­
posed to the first trlUlSfer statioolMRF p~
po!aJ offered its assistance CD neighbors sur­
rOWlding the second propoaed site.

"At first. we had some opposition." says
Louise Dixon of Epley Associates in Char'
lotte. a pubLic commu.oications firm hired by
the county to work OQ the l't!CyclinglMRF
projects. "The neighborhood leader can'
tacted some county commissioners and city
cOWlcil represeotatives and said they didn't
W8.Dt a garbqe project stinking up their
neighborhood. One fundamental problem we
had was tbat these people did not clearly uti-
der.ltaDd what the project was." .

The city and county. working witb Epley
Associates, utilized a two-pronged approach
to build and maintain pubLic acceptaDce for
the MRF. a 33.000 sq. ft. plut designed to
proc;ess an average of 100 tonsiday of recy­
clables. includiag glass. aluminum. newspa­
per lUId PET. First-they worked with the

p

_.,'.'--'----~~

unexpected
neighborhood
challenge to a
combined
MRF/transfer
station Jed to a
change in plans
and eventually a
successfully sited
MRE



newS media to get the message across about
the :-'1 Rf. ." ~esa.idit "'as a clean operation
where all the processing would be done ~~Ide
50 there wouldn't be garbage all around, e:'t·
plains Dixon, "\\i! emphasized that. a :-'1 RF
was essential to a successful recycling pr~

gram, This helped to e:ducate the comm~ty
at large about the proJect. as well as cltLZens
in the aHected neighborhood."

The second step in the strategy was to
work directlv with neighbors. to further ex·
plain theroh! of the facility and how it would
operate, The county and vendor also e~·
pressed their willingness to work WIth Cltl·

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 presidfmt of Fairfield
County Recycling. "We addressed issues
such as the volume of truck traffic and gener·
ally explained what thl' daily impact wouJd
be on the neighborhooa. says Dixon. "Soon
·alter. 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."

TherewfL!l another meeting with the neigh·
bors to follow up on the facility tour and ad:
dress any additional CODcems. At the next
county.commissioner·s meeting, representa·
tives of the neighborhood group said they be­
lieved in the MRF concept and wouJd work
with the county to help the project move for·
ward. The Pllblic educatioDiacceptance pr~

cess for the second site took about two

·

.

months, and the ~{RF became operational in
early January 1990.

Looking back.. Dixon says the experience
in Mecltlenberg County taught them !lOme
important lessons. First. they had to pay at·
tention to what people saw and heard. about
the project. and to understand citueos' con.
cemsand address them. Second, the,' needed
to make sure that people knew what a ~t RF
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 ~tRF

is an essential part of the program." savs
Dixon, "There was a lot or support ror the
pilot curbside project and recycling was the
preferred solid waste management method
- and the MRF is a working part of that. \\e
needed to get people to take a pragmatic look
at the situation ... that they just can't put
recyc1a\)les OD the curb. but that they have
to be processed as well."

. The new MRFhouses 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. Dam empha·
siz.e! t.hat alley lesson to be learned hom the
initial defeat and subsequent success is that
the county cODtmued to mvolve citizens fL!I a
whole in the recycling effort.. "We didn't 10tMl
the support of the rest of the community and
we maintained our credibility. That's why it
is critical to properly handle the siting p~
cess so that if ODe site doesn't work out. you
still have the community's overall support
for the project."· N.G.•

It is' critical' to

handle the process
so that if one site
doesn't work OUt,

you still have the
com'munity's overall
support for the
project.
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Glossary of Solid Waste, Materials R~covery and Recycling Tenns



GLOSSARY OF SOLID HASTE, MATERIALS RECOVERY.
AND RECYCLING TERMS

A

Aerati Qn·
The prQcess Qf eXPQsing bulk material such as cQmpQst tQ air, Qr Q~

charging a liquid with a gas Qr a mixture Qf gases.

AerQbic Bacteria
Bacteri a requi ri ng free Qxygen fQr the metabQ1i c breakdQwn of mated a1s.

AerQbic Treatment .
Any kind of waste treatment that utilizes air tQ break down Qrganic
substances into simple spbstances.

Air Classifier
A reSQurce recQvery se.parati Qn devi ce in whi ch mixedmateri a1 ; s ; nj ected
intQ a fQrced air stream and separated accQrding tQ the
air-drag-tQ-weight ratiQ density Qf each piece·.

Air PQllutant
A substance thit. when present in the atmQsphere in large enQugh
concentratiQns. adversely affects the envirQnment.

Air PQllutiQn
An impaired cQnditiQn Qf the atmQsphere that results because certafn
substances present in it are tQQ numerous Qr are of a nQxiQUs character
Qr bQth.

Air WinnQwing
SeparatiQn Qf materials accQrding tQ mass an~ size by me~ns Qf a flQW Qf
air.

AnaerQbic
Able tQ liVe and grQW in the absence Qf free Qxygen.

Anaerobic BiolQgical Waste Treatment
Any kind Qf waste treatment that functiQns withQut the presence of Qxygen.

AnaerQbic Digester
A clQsed vessel with a ,cQntrolled environment in which anaerobic
fermentation takes place.

Anti-scavenge Qrdinance
A governmental regulation prohibiting the unauthorized cQllectiQn Qf
secQndary materials set Qut·fQr pick up by a designated cQllectQr.



B

Back-End Recovery'
Recovery of materials from urban waste after shredding, incineration. or
other treatment; for example, recovery of organic materials by composting
or anaerobic digestion, inorganic materials such as iron and .glass after
incineration.

Backyard composting
The controlled biodegradation of leaves, grass clippings and/or other
yard wastes on the site ,whe,re they were generated.,

Batted a
Single-cell, microscopic organisms with rigid cell wails. They may be
aerobic, anaerobic, or facultative; they can cause disease; and some are
important in the stabilization, and conversion of solid wastes.

~
A machine used to compress and bind solid waste. or other materials.

Baling . ~

A waste volume reduction technique where refuse m~terial ;s m~chanically
compacted into cubes or bricks and may be held. by wire or steel straps.

Ballistic Separation
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 Container
The individual. separate bottle, can, jar. carton. or other receptacle.
however~enominated~ in which a beverage is sold. and which·is
constructed of metal. glass, or pla:stic~ or other material, or any
combination of these materials. It does noti ncl ude cups or other '
similar open or loosely sealed receptacles (effective January 1, 1990).

Biqdegradabl e
The breaking down by microorganisms of the physical or chemical structure
of a compound.

Btoker
One who acts as an agent or intermediary buying and selling recyclable
materials.

Buy-Back Recycling Center
A fa.cility where citizens sell specific recyclable materials.



C

Citizen ParticipatiQn
The invQlvement Qf citizens in a wide range Qfadministrative and
PQ1icy-mak.i ng acti viti es.' .'

ClassificatiQn
Sorting materials by physical characteristic(s).

Co-composting
SimultaneQus cQmpQsting Qf tWQ Qr mQre diverse waste streams.

CQ-dispQsal
A process designed fQr the simultaneous di~posal Qf two or mQre waste
prQducts. This term is frequently emplQyed to describe incineratQr
prQcesses which handle bQth municipal refuse and sewage sludge.

CQ 11 ecti Qn
The act of removing SQlid waste from the central stQrage point Qf a
primary source.

Coll ecti Qn,

Alley ,
The picking up Qf SQlid ~aste frQm cQntainers placed adjacent to an alley.

CarryQut
Crew collection Qf SQlid waste from an Qn-premise stQrage area using a
carrying cQnta'iner, carrycloth, or a 'mech~nical methQd.

, Contract
The collection of solid waste performed in accordance with a written
agreement between cOQperating parties, usually a municipality and private
haulers.

Curbside
CQllectiQn Qf solid waste from containers placed adjacent to a
thQrQughfare.

Franchise
CQllection made by a private'firm'that,is given exclusive right tQ
cQllect fQr a fee paid by custQmers in' specific territQry Qr frQm
specific types Qf custQmers.

Municipal
The cQllectiQn Qf SQlid waste by public emplQyees and equipment under the
supervisiQn anddirectiQn Qf a municipal department Qr Qffici~l.



Private
The co llecti on of solid waste by i nd,ividua ls or compani ~s from
residential, commercial, or industrial premises; the arrangements for the
service are made directly between the owner or occupier of the premises
and the collector.

Setout/Setback
The removal of full and the Teturn of empty 'containers between the
on-premise storage point and the curb by a collection crew.

CQllection Frequency
The number of times collection is provided in a given period of time.

Co 11 leti on Method ,

Daily Route
A method in which each co.11ection crew is assigned a weekly route that is
divided. into daily routes.

Definite Harking Day
A variation of the large-route method in which definite routes art laid
out and a: 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 stopped the day before. This procedure continues
unti 1 the whol e route is covered. whe.reupon 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 particular route
works on another until ~11 are completed. M

Inter-Route~Rglief
A method in wh.ich regular crew's help collect another routes when they
finish their ~wn.

Large Route
A method in which each cr~w is assigned a weekly route. The crew works
each day without a fixed stopping point or work time. but it comple"tes
the route within the working week.

Reservoi r Route '
A method in which several crews are used to pick up on a centrally
located route after having collected on ~efipheral routes.

S,ngle Load
A vari~tion of the daily route method in which areas or routes are laid
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
A method in which one or more reserve work crews go anywhere help is
needed.

Variable-Size Crew
! A method in whi ch a,; vari abl e number of cO'll ectors is provi ded for

individual crews, depending on the amount and conditions or work on
particul~r routes.: "

Co 11 ecti on Stop
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 equipm,ent 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 Title 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.

CompactQr,

Mobile
A vehicle. with an enclQsed bQdy containing mechanical devices that convey
solid waste into the main compartment Qf t~e body and compress it.

Sanitary Landfill .
A vehicle ~quipped with a blade and with rubber tires sheathed in steel
or holl6w steel cores; both types of wheels are equipped with load
concentrations tQ provide compactiQn and a crushing effect.

StatiQnary
A machine that reduces the volume of SQlid waste by fQrcing it intQ a
container.



Component Separation
The arranging Of sorting of 'wastes into components or classes.

Comoost
Relatively stable decomposed organic material.

tomposting l I

A controlled process of degrading organit matter through the use of
mi croorg'an isms.

Composting,

Mechanical
A method in which the compost is continuously and mechanically mixed and
aerated.

Venti 1ated Ce 11
Acomposting method i~ which thecompolt ismtxed and aerated by be'ng
dropped through a vertical series of venti1ated cells.

Windrow
An open-air method in, which compostab1e material is placed in windrows,
piles, or ventilated 'bins or pits and is occasionally turned o.r mixep.
The process may be anaerobic or aerobic. (See Windrowing.)

Container
A receptacle. used for the stotage of solid wastes until theya.re
collected.

Contracting
,The legal 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.,

Conveyors
Devices for moving materials between points. Conv·eyor systems vary in
size and construction depending on the character and quantity of material
to be transported. The conveying platform may inc·orpora.~e interlocking
metal plates. Tubber belts.,tilting seats, reVolving screws. or other
speci.alized'mechanisms. To prevent compressible materials· (such as·

'ground glass or metal) from p~cking, some conveyors may vibrate or
osci llate.

Cooperative Agreement ,
An agreement designed to implement certain projects such as resource
recovery in partnership or joint venture relationships with cooperating
political subdivisiGns.

Cullet
C1ean, color-sorted. crushed glass that is used in glassmaldng 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.

Cyclone Unit
A mechanical separator which uses a swirling air flow to sort materials
according to weight.

D

Density.
Solid Waste
The nu~ber obtained by dividing the weight of solid waste by its volume.

Destructive Distillation
The airless heating of organic matter that results in the evolution of
volatile substances and produces a solid char consisting of fixed carbon

. and ash. (See Pyrolysis.)

D;gest~r .
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 collection vehicle into an
open-top .transfer trailer or container.

Disc screen
A waste-separating device using meshing, revolving discs.·

Disposal or Deposition
The. dischar~e, deposit, injection, dumping, leaking, or placing of any
solid waste into or on any land or water.

Disposal,

~
The depos i ti on of waste into an ocean or estuari ne 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.

Waste .
The orderly process of discarding useless or unwanted material.

Disposal Savings .
The cost savings realized through waste reduction and recycling as a
result of avoi di ng landfill or other fi na1 disposal process. Sometimes
referred to as Avoided Cost in Waste Disposal.



Di sposal Site
The location where any final treatment, 'utilization, processi,ng, or
deposittonof solid waste occurs.

Dribble Chute
A funneling device 'that colle.cts and transfers separated materials to
conv,eyors or storage areas.

Drop Box facility
A facility used for placement of a deta'chable ~ontai~er inclu,ding the
ar,eaadjacent for necessary entrance and exit roads, unloading and
turn-around areas. Orop box facilities normally serve the general public
with loose'loads and receive waste from off-site. Also called Drop Box.

Drop-Off Depot . .
, A facility where citizens voluntarily deposit recyclable materials. Also

referred to asOrop-Off Center or Orop-Off Site.

Orum Mill ,
A' long, ; ncl ined steel drum that rotates and gri nds sol i d wastes in its
rough interior; smaller ground mate.rial falls through holes near the end'
.of the drum and 1arger materi a1 drops out of, the sand. The drum mt 11 is
used in some tomposting operations.'

Dump and Pick.
The .manual separation' of' recycTables in a materials recovery faci1ity.

E

Ecology
The sc'ience that deals with the'interrelationships of organisms and their
living and non-living surroundings.

, Ecosystem
The; nterde,pendence of organisms and their s~rroundings.

Emissions
Material that is released into the air either by a discrete source ,
(primary emission) or 'as the result of a photo-chemical reaction,or chain
of reactions (secondary emi ssion). '

Emission Standard
A rule or measurement estabHshed to regulate or con,trol the amount of a
gi venpol1 utant that. may be di scharged ~ i.nto the, outdoor atrnospher,e from
it source. '

Environment
The conditions, circumstances, and influence surToundingand affectfng
the development of an organis~ or,group of organisms.



Environmental ',System
The interreaction of an organism or 9rouP of organisms with its natural
and manmade surroundings.

F

Ferrous Metals
composed predominanfly of i·ron. In the waste materials stream, these
metals usually include cans, automobiles, refrigerators, stoves, etc.

Flailmills
A type of hammermill used for shredding refuse. Two sets of articu'lated
flails on parallel shafts are rotated in opposite directions. The flails
tear the refuse a~ it passes through the rotors. This equipment can
process largE quantities of refuse at low power levels.

Front End Loader
A,collection vehicle with arms that engages a detachable container, move
it up over the cab, .mpty it into the vehicle's body, and return it to
the ground.

Front End Resource Recovery
A combination of mechanical processes that recover the valuable material
in solid waste byacombination of shredding, ~rinding, 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 End System,
Those processes used for the recovery of materials from solid wastes and
the preparation of individual 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 ~roviding food for vectors,
except s'ewage and sewage sludge.

Gravity Separation (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).



Gri ndi n9 .
The mechanical pulverization of solid wa5te.

H

Hammermill
A broad 'category of high-speed equipment that uses pivoted or fixed
hammers or cutters to crush, gri nd, chi p, or shred so11 d wastes.

,Haul Distance

1. The distance a collection vehicle 'travels from its last"picKup stop
to the solid waste transfer station,processingfacility, or
san i,tary 1andfi 11 .

2. The distance a vehicle travels from a solid waste transfer station
or processing facility toa point of final disposal ..

3. The distance thatcovermaterlal must be' transported from an
excavati on or stockpil e to ,the work; ng

~,

face
. ~

of a sanitary 1. andfill.

Haul Time
The elapsed or cumulati ve time spent transporti,ng sol id' waste between .two
specific locations.

Hazardous Waste
See. Haste, Hazardous.

Humus "
Decomposed organic material.

I

Impact Mill
A machine that grinds waste material by throwing it against heavy metal
proj~ctions rigidly attached to a rapidly rotating,shaft.

Intermediate Processing Center
A facility for processing recyclable materials into a form marketable to

. industry. (See Materia.ls Recovery Facility)

J

Junk
. Unprocessed materials sui~able for ~euse or rec~cling.



L

Landfi 11
A disposal facilityor'part of a facility at which solid waste is
permanently placed in or on land and which is not;a landspreading
disposal facility.

Mandatory Recycling
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 recycling,
composting, or re-use. Sometimes referred to as "source separation"
legislation.

Manual Separation
The separation of wastes, by' hand. Sometimes called "hand-picking" or
"hand sorting." manual separation is done in the hom~ or offic, 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 emphasizing separating and processing
waste materials to be sold for various purposes'.

Materials Recovery Facility (MRF)
A facility that receives. processes and markets mixed recyctable
materials that have been source-separated from commercial waste streams.
Also called Intermediate Pr.ocessing Center (IPC) or Materials Recovery
Center (MRC). '

Mechanical Separat~on

The separation of waste into various components by mechanical means.

Metals
In the secondary materials 'industry. metals include all ferrous,
non-ferrous. and alloy materials.

Mobile Recycling Unit
An automobil e. truck, trai 1er. or van 1i censed by the Cali forni a
Department of Motor Vehicles which is used for the collection of '
recyclable mat.erial such as aluminum, glass. plastic. and paper~ Also.
bins. boxes, or container~ used for the collection of recyclable material
such as aluminum. glass, pl~stic. and paper. which are transported by
trucks, trailers, or vans licensed by the California Department of Motor
Vehitles. .,

Municipal Waste
See Waste, Municipal.



H

Non-ferrous
. Metals not including iron or its alloys or compounds.

I

o .

Odor Threshold
The lowest concentration of an airborne odor that a human can detect.·

On-Site Handling.Storage~andPrQce.s'ng

Theacttvities associated with the handling. storage. and processing of
solid wastes at the source of generation .before they are collected-.

Organic. .
Comprised of ch~mical compounds containing carbon rings of chains
combined with hydrogen. and also with oxygen. nitrogen, and other
elements.

Organic Content
Synonymous with vol atil e solids. except for small traces of some
inorganic materials such as calcium carbonate. that lose weight at
temperatures used in determining volatile ,solids.

Organic Fraction
That portion of the solid waste stream consisting of organic matter which
has. been separated out through a waste processi ng facHi ty (such as an
RDF facility).

Organism
Any living thing.

p

Processing
Any method •. system. or other trea.tment designed to change the physical

. form or chemical content of solid waste.

R

RDF (Refuse-Derived 'Fuel)
A variety of solid. liquid. and gaseous fuels obtained from 's,oHd wast"e
materials.



RDF,

Dens ifi ed
.Cubetted or pelletized RDP fluff.

,

RDF Fluff
Finely ground organic fraction of the refuse.

RDP Powder
RDF fluff ground to a fine powder.

Rear End System
Those chemical, thermal, and biological systems and related ancillary
faciliti~sused 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 properties after
serving a specific purpose and can, therefore,be reused or recycle~ for
the same or other purposes. .

Recovery
The process of obtaining materials or energy resources from solid waste.
(See also Energy Recovery, Reclamation, Salvage.)

Recycling,

.~

See· Waste Recycling.

Redemption
The return to a recycling 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)

Reduct; on, .

~
See Waste Reduction.

Refuse
Term generally used to describe solid waste material.

Refuse-Derived Fuel
See RDF.



Reciional Planning Agency ....
An agency, regional planning district, or joint planning area'coimnission
established by legislative act and performing general enviro'nmental and
resources planning for any region of a state.

Resource RecQvery
Resource recovery is a general term used to describe the extraction of.
economi~ally usablemateri?>ls or energy from wastes. The concept may
involve recycling or conversion into different and sometimes unrelated
uses. (See also Energy Re'covery and Front End Resource Recovery.)

~ .
The reintroduction of a commodity into the economic' stream without any
changes. . C

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.maybe aggregated over more
than one container and then. paid. (Effective January 1. 1990)

Rubbish
A general term for solid waste--excluding wood waste and ashes--tak.en
from residences. commerciar establishments, and institutions. .

Rubble
Broken pieces of masonry and concrete.

s

Sa1vage
The utilization of waste matertalf.

. Salvaging ~

The controlled removal of waste materials for utilization.

Sanitary landfill
A site whete,solid waste is disposed using sanitary landfill techniques.

Sanitary landfilling
An engineered method of disposing of solid waste on land in a manner that
protects the environment, byspreadi n'g' the waste; n thin layers,
compact; n9 it to, the sma l1est pract; ca1 volume, and coveri ng it with soil
by the end of each'work.ing day.

Scavenger .
One 'Who participates in the uncontrolled removal of materials at any
point in the solid waste stream.



~
Discarded

'

or rejected material or parts of material that result from
manufacturing or fabricating operations and are suitable for reprocessing.

kaQ.'

Home
Scrap that never leaves the manufacturing plant and is reprocessed
there. A1soknown as Revert Scrap.

Obsolete
Scrap that results when material becomes worn or otherwise unusable for
its original purpose.

Prompt Industrial
'Scrap that is left over from the fabrication of iron and steel products.

Screen.

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 Material
A material that is utilized in place of a primary or raw material in
manufacturing a product.

Separation
The systematic division of solid ,waste into designated categories.

Separation Technigu~s

Refers to various processing systems for waste recovery. e.g .• air
classification. gravity separation. hydrapulping. magnetic separation,
manual separation, etc.

Separator.

Ballistic
A device that drops'mixed materials having different physical
characteristics onto a high-speed rotary impeller; they are hurled off at
different velocities and land in separate coll~cting bins.

Inertial
A material separation device that relies o~ ballistic or gravity
separation of materials hav~ngdifferent physical characteristics.

Magnetic
Any device that removes ferrous,metals by means of magnets.



Shear ShT"edder
A machi-ne that reduces discarded automobiles and other low-grade s'heet
and coated metal in a continuous operation to fist-size pieces~ (See
Hammermill.)

Shredding ;
Mechanical operations used to reduce the size of so'lid 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 Waste
All putrescible a!'!d nonputrescible solid and semisolid wastes. inclUding
but not limited to garbage. rUbbish. ashes. industrial wastes. swin.
demolition and construction wastes. abandoned vehicles or parts thereof.
and discarded commodities. This includes all liquid.,soHd. 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. .

SQlid Waste Handling
The management. storage. collection. transpQrtation. treatment.
utilizatiQn, prQcessing. or final disposal of SQlid wastes, including the
recQvery Qf energy resources frQm such wastes or the cQnversiQn Qf energy
in such wastes to more useful fQrms or combinations thereof.

Solid Waste Management
The systemati c.admi nistrationof activities whi ch provide fQr the'.
collectiQn. source separatiQn. storage. transpQrtation. transfer.
prQcessing. treatment, and disposal of SQlid waste." .

Solid Waste Management Plan .
Plans develQped to define and establ·ish sQlid·waste management objectives
and pQlicies. and deal with prQblems at any level--clty ·Qrcounty.
subregional or regiQnal. state. or federal., Typt.cally. a local plan
encompasses oneQr more functional elements and QneQr more progra.m areas.

SQlid Waste Management PrQgram·
A11 the acti vi ti es aSSQci ated with the devel Qpment Qf a sol utiQn tQ a
prQblem Qr prQblems within a functtQnal "elementofa SQlid waste
management system.

SQlid wasta Management System
The assemblage·ofone or more of the functional elements to achieve a .
given objective or goal.



Special Wash
See Waste, Special.

Storage
The holding of solid waste materiaJs for a temporary period.

"

T

Tipping Fee
The charge imposed for taking ~~ste 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 receiving or tipping floor at the waste
disposal site. )

Tipping FloQr
Unloading area for vehicles that are delivering solid waste to an
incinerator or other processing plant.

Transf~r Stat; on . .
A permanent, fixed, 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 sol id waste SUbsequent to coll ecti on.

I.:cllh
'Waste materials that do not include putrescible 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 mechanical device used to process solid waste by grinding.

Turn Key
One of the more popular contractual 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 thg 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.



H

!IDll.

Bulkv
Items whose large size precludes or complica"tesitheir handling by normal
collection. processing. or d:isposal methods (includes furniture, tree
branchei. stoves, refrigerators. etcJ)'

Commerc; alSo1id .
Wastes that originate in wholesale, retail. or service establishments,
such as office buildings," stares. markets, theaters. hotels, and
warehouses.

Construction
Bu~lding materials and rubber resulting from construction operations.

Demolition .
Solid waste, largely inert waste. resulting from the demolition or razing
of buildings. roads, and other man-made structures. Demolition waste
consists of. but is not limited to. concrete. brick •. bituminous concrete,
wood and masonry, composl~ion roofing and roofing paper. steel. and minor:
amounts of other metals such as copper. Plaster <i.e., sheet r.ock 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.

f.QQQ.
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 ;'llness or injury to
persons or damage 'to property.

lMtl
Noncombustible. nondangerous solid wastes that are likely to retain their
physical and chemical' structure under expected conditions of disposal,
inclUding resistance to biological attack and chemical attack from acid
rainwater .

.Residential
Wastes gener~t~d in housis and apartments, includ'~g paper, cardboard.
beverage and food cans, plastics. food wastes. glass conta.iners. and
garden wastes.

Special
Those wastes that require extraordinar:y management.



~ .
Solid·waste consisting of, wood pieces or particles generated as a
byproduct or waste from the manufacturing of wood products, handling and
storage of raw materials and trees and stumps. This includes, but is not
l~mited 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 Pulp
Wood or paper fiber residue resulting from a manufacturing process.

Urban
A general term used to describe the waste stream originating from' within
an urban area.

Yard.
Plant clippings, prunings, and other discarded material from yards and·
gardens. Also known as yard rubbish.

Waste Processing
An operation such as shredding, compaction, composting, and incinerati6n,
in whi ch the physi cal orchemi cal properti es' of wastes. are changed. .

Waste Recycling
Reusing solid waste ma~erials and extracting valuable materials from a
waste' stream.

Waste Reduction
Reducing the amount or type of waste generated.

Waste Sources
Agri cul tura1, resi denti a1, commerci a1, i ndustri a1, .tech .• acti vi ti es that
generate wastes.

Wash Stream
A term used to denote the waste material output. transport. and disposal
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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ACXNOHLEDGEMENJS

Most of these.terms were developed by Paul O.Popp, Ph.D. '" Norman L H.echt,
Ph".D.", and RiCk E.Melberth, Ph.D. for their "book Decision-Making in local
Government: The Resource Recovery Alternative published by Technomic ; ,
Publishing Co.",· Inc. and reproduced by permission in the California Waste
Management Board's Resource Manual prepared by R. W. Beck and Associates ..

Certain other terms have been reproduced from the Resource Recycling, Inc.
Glossary of Recycling Terms and Acronyms and the National. Recycling Coaliti
Inc. (Ferrand Associates) Measurement Standards and Guidelines.
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