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BACKGROUND

The National Recycling Coalition defines "source reduction” as "any action that avoids the
creation of waste by reducihg waste at its source, including redesigning of products or packaging so that
less material is uséd; making voluntary or imposed behavioral changes in the use of materials; or
increasing the durability or re-usability of materials.” The Congress of the United States Office of
Technology Assessment (OTA) defines municipal solid waste (MSW) prevention as activities that reduce
the toxicity or quantity of discarded products before the products are purchased, used, and discarded.
OTA reports that their are two basic routes to MSW prevention - manufacturers can change the design
of products and the way they are packaged, and consumers can alter purchasing decisions about existing
products and the way they use and discard products. OTA also rcports that the amount of MSW
generated in the United States increases by approximately one percent a year. Population growth

accounts for two-thirds of this annual increase; increased consumption accounts for the remainder.

All recent State of Indiana solid waste legislation cites source reduction (sometimes
referred to as waste reduction) as an important solid waste management option, often placing it at the
top of a waste management hierarchy, Source reduction programs have not received significant funding
in comparison to other waste management programs, such as solid waste rccyclmg since source

reduction programs generally do not generate revenues.

This report focuses on source reduction waste management options and on case studies
of six states that have developed source reduction programs. All of the state supported source reduction
programs are new; therefore, data on the impact and success of each program is not currenﬂy available.

An overview of specific source reduction strategies.




'SOURCE REDUCTION STRATEGIES

Although source reduction strateglcs vary w:dcly, the strategies can generally be

i)

categonzed into five groups

Waste Disposal Fees
Advanced Disposal Fees or Deposits
Disposal Bans '

Product Bans

Source Reduction Education

Most source reduction strategies require legislative and regulatory initiative for action on

the state level, or regulatory initiative for action on the local level. A discussion of source reduction

strategies follows. Note that composting of organic waste, an important source reduction strategy, -

warraats a separate detailed discussion; and is therefore is reviewed separately,

VARIABLE RATE PROGRAMS

Cities throughout the nation have developed volume-based waste collection rates in an
effort to encourage citizens to reduce solid waste generation. Historically, most cities have used either
flat fee systems or non-direct billing (property tax) systems for charging residents for solid waste
collection and disposal. Due to the flat fee structure, these billing systems fail to provide a penalty for
excessive waste generation or an incentive for minimizing waste generation. The purpose of a volume
or weight-based rate system is to provide citizens with an economic incentive for reducing waste

generation.

The City of Seattle has developed a.variable can (volume-based) rate 'structurc whereby
citizens pay for collection and disposal based on the volume of garbage cach produces. As a citizen
reduces the volume of garbage he produces and sets-out for collection, he is rewarded with a lower
garbage collection bill. This system has proven to be an incentive for recycling and waste rcﬁduction.
A recent analysis, "Volume-Based Rates in Solid Waste: Seattle’s Experience” demonstrated that more
garbage would have been generated and disposed if the City had not imposed a variable rate structure.
The City of Seattle’s goal was to expand the service-level options to the public, while mamtammg a
flexible system. The variable rate system permnts customers to choose the service they need, giving them

a more direct relationship between their recycling, waste reduction, and waste separation actions and
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' the size of the ‘w’aste colléction. bill they pay. 'qurcntlf;'.SeattIc__re;idcﬁt p'ays $13.75 pc? mdnthifor"-
collection of a standard 30 gallon trash can on a \!\;cckiy i)a'sis; the second and third can cost $9.00 cach'
for collection. This'system was developed to provide an increased incentive for waste reduction and
recycling. The City also provides a mini-can rate for a 19 galloﬁ cany nicknamed the "Super Recycler”
rate. The 19-gallon mini-can service is available for residents who produce small volumes of waste
and/(;r recycle and compost most of their waste. This rate provides a significant incentive for waste
reduction and recycling to customers who were not filling one 30—ga]lén_ garbage can. Some citics are
considering to system whereby the individual resident’s trash container would be weighed on the
collection truck and, by means of a bar code system, would be charged by weight for waste collection
and disposal, ' |

Table V-1-1 provides the City of Seattle monthly billing rates for trash collection. The

majority of the Scattle residential population uses 30 gallon sized or smaller service.

Table V-1-1. City of Seattle Monthly Residential Rates

Container Size . 1989 Rate
. Mini-Can (19 gallon) $10.70
One-Can (30 gallon) ' 13.75
Two-Can (60 gallon) 2295
Three-Can (90 gallon) 31.75
Each Additional Can (30 gallons) 9.00

The Seattle program has demonstrated that there is a correlation between the pricing and
the amount of waste generated. Approximately twenty-five pcrccnt of the city’s customers are using the

19 gallon trash container.

The implementation of a variable can rate program is easicr when a city controls the
collection of waste, cither directly by means of provision of collection services or mdlrectly by means
of contractual agreement, as is the case in Scattle. Therefore, consideration of volume or we:ght-bascd
systems for local governments requires designing the system to the community’s needs. A commumty
that provides its own collection, bills residents directly on a quarterly or monthly basis, and. prov:dcs a
standard size can is capable of developing a variable rate system without major program modification. |
However, the conversion to a variable rate system is more complex for a community that provides trash
collection service paid by means of property tax. Beyond public sector haulers, private-sector haulers

would potentially be required to dramatically change their systems if a volume based system were
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_* developed. Implemenlatib'n of g'stateﬁr{de progl;am requfrin_g public and private sector waste collectors -

to develop volume- or weight-based variable rates would require adequate time for conversion from

existing systems.' Citizen participation in variable can programs demonstrates that citizens will reduce
waste by means of modifying purchasing decisions, recycling, and compqsting. As waste collection and
disposal rates continue to escalate, citizens should welcome the opportunity to reduce the financial

impact of waste collection and dfsposa].

The variable rate systems generally work effectively only when accompanied by provision
of waste reduction services such as curbside recycling collections and yard waste collections, Therefore,

the provision of the waste reduction service should precede variable can rates (see Recycling paper).

The increase in waste collection rates at the residential level will cause some citizens to
explore illegal dumping options, and disposing of household waste in neighborhood commercial
dumpsters. Therefore, local government enforcement mechanisms must be developed to discourage

illegal dumping,

Some local governments provide waste collection services as part of their general utility
service program using property tax income. In this case, the resident does not usually receive a billing
and is not aware of the portion of their tax dedicated to waste collection and disposal. In fact, citizens
often think that the service is free of charge. By providing quarterly billings, as private sector haulers
usually do, the resident becomes aware of the direct waste disposal costs and the significant inflation

of disposal costs (sticker shock) over time.

To a large degree, the commercial sector already has variable rates for collection of solid
waste, since private haulers provide collection based on the size of containers or the number of pulls
(collections). Variable waste collcction and disposal rates should be considered for areas where the

commercial sector does not pay variable rates.

Variable rate programs have been used by public and private utilities successfully for many
years to create energy and water usage conservation behavior. The concept of solid waste-based
conservation by means of variable volume rates, or weight metering rates, is relatively new. The State
of Indiana is attempting to conserve existing landfill space and to preserve land areas that may need to
be developed into fandfills. Educating the public about the true costs of waste management and the
individual’s opportunities for reduction of costs will be key to the success of variable rate based pricing

programs,
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" ADVANCED DISPOSAL‘FEES_'

Historically, the economics of recycling solid waste have been marginal for many
componen.ts of the waste stream. While some materials like scrap aluminum and waste computer paper
command good prices, the majority of materials in the waste stream do not provide significant enough
sales value to cover the expense of collection and processing for recovery. Numerous states are working
on market development programs for recyclable and compostable materials that will improve long-term
demand for these products. Some states are creating economic change by means of advanced disposal
fees (ADF) which are product disposal charges. The basic theory is that the consumer, or in some cases
the manufacturer, will pay the cost for progressive solid waste management of specific products up-front,
thereby paying the cradle-to-grave costs for environmentally sound management of the product. The
states of Florida and Washington have developed ADF programs for tires, and Florida will implement
ADFs for beverage containers if state recovery goals are not met. In these two states, the consumer
pays a $1.00 fee (ADF) for cach tire purchased, The fee is deposited in a state solid waste trust fund
and the funds are utilized to financially support the recovery of tires. This support can take a varicty
of different forms, including contracting with existing tire recovery firms or providing start-up funding

for new firms,

By means of ADFs, states are charging the citizeng the true cost of environmentally sound
progressive solid waste management. Historically, citizens in numerous states paid disposal costs based
on what a private sector operator was charging or on the local government rate for operation of the
landfill. These charges have not always covered the full cost of proper monitoring, insuring and closure,
and clean-up of the facilities. Today, some state governments believe that the ADF is a technique to
equally tax citizens to pay for progressive waste management. The State of Maine’s new solid waste
legislation places a $15.00 ADF on new appliances. The collected funds will allow the scrap metal
recycling firms to recover the appliances based on the income from the sale of the recovered materials
and the $15.00 state support. Historically, the scrap metal dealer in most regions of the nation could
not recover the materials because of marginal economics. In essence, Maine is mandating that the
consumer pay part of the disposal (recycling) charge up-front; the state acts as banker and the market
is financially supported, all to avoid traditional landfill disposal.

Numerous states have devcloped successful waste reduction programs with landfill
surcharge financial programs. The State of Indiana has developed an effective method of fundihg waste
reduction with the new fifty cents per ton disposal surcharge that is deposited to the Indiana Solid Waste

Management Fund. The implementation of an Indiana ADF program could provide additional funding

to support the aggressive implementation of waste reduction programs at the local government level.

The landfill surcharge income will decrease over time as citizens develop waste reduction habits, Fees
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" collected from ADF progf_ams could be used to financially support rccof\'_fery of all produé'ts‘ on which -

the ADFs are placed. With an effective ADF l;rograﬁl,'citizens avoid paying'a surcharge for final
disposal of a product, since the ADF collected on. the product ensurés that the product is recycled,
rather than disposed. An ADF could be apphed at a high per unit rate for sngmﬁcant waste contributors
such as tires and appliances, for example, $1.00 per unit. For smaller volume items, such as a magazine

or ncivspaper, a lower ADF could be charged, for example, one cent per unit,

DISPOSAL BANS

In the interest of waste reduction and source reduction, some states have begun to
implement disposal bans for specific materials. The 1988 State of Florida legislation includes bans for
disposal of white goods, demolition waste, whole tires, yard waste, and motor oil. The 1990 Wisconsia
legislation bans disposal of newspapers, magazines, lead-acid batteries, white goods, tires, corrugated
cardboard, plastic containers, foam polystyrene, and metal cans. By means of disposal bans, these and
other states are attempting to encourage citizen and industry participation in source reduction and
recycling. The State of Rhode Island physically inspects waste collection vehicles on a random basis to
be certain they are in compliance with recycling laws, If a trash truck has too high a percentage of

recyclable materials in the mixed waste, the truck is not permitted to unload its waste at the landfill.

Enforccd disposal bans are a mechanism for significantly reducing the volume of waste
dlsposcd in landfills or incinerated. As a source reduction method, dlsposal bans encourage efficient
- packaging constructed from recyclable materials. For a disposal ban to be cffect:ve, the public, the
commercial sector, and the waste haulcrs must have alternative disposal (recovery) mechanisms available
for banned materials. Currently in Indiana, the recovery mechanisms are not in placc to recycle all of
the materials that could potentially be banned from landfilling (see Recycling paper). Therefore,
. markets for recyclable commodities need to be developed in Indiana. The State of Indiana may. need
to play an aggressive role in funding solutions and supporting industry to build and maintain adequate
markets,

A For some materials, the value of the material supports recovery, as is ;he case wit‘h
aluminum and high-grade computer paper. Other materials, such as tires, are not econom:cally
recoverable based on the income from the sale of material, after factoring in collection and-processing
costs. Thercfore, numerous states have developed advanced disposal fees (product charge) on materials
with marginal values; the fees are placed in a state fund used to support waste reduction and recycling
of the mqtcrials. Financial support mechanisms for recovery of marginally valued materials are generally

necessary if the disposal bans on the materials are to be successful. Otherwise, exceptions to the bans
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" may be necessary. In Florida, if recovery options are not available, a tif'_e can be landfilléd only aft_ef'. L
shredding. - S

For a disposal ban to be successful it will be ﬁecessary to have fully developed the
infrastructure of. processing and marketing services. Otherwisc the generator or waste hauler is faced
with the problem of proper disposal. Similar to variable can rates, if viable recovery options are not
available, then illegal dumping becomes a problem. Certainly disposal -bans send a message to everyone
that the state is serious about waste and source reduction. Some states like Rhode Island have assured
that the processing and marketing infrastructure are in place by means of funding a state network of

material recovery facilities (MRFs) to process collected recyclables.

Enforcement of disposal bans by means of substantial fines or refusal to allow unloading
of mixed loads of waste with banned materials is also necessary for disposal bans to be effective. Once
a material is banned from landfilling, the private citizen will request alternative services for waste
materials he generates. In other urban areas, this has been accomplished by means of residential
collection for yard waste and recyclable materials. These services are provided by either the local
government or by private sector contracts with local government. Some states, including Oregon and
Pennsylvania, have legislétively mandated that l'ocal government provide residential collection service.

These laws are referred to as the "Recycling Opportunity Act” in that they mandate the provision of

collection service to the public, so that each citizen has the opportunity to participate in waste

management programs. Therefore, when considering implementation of disposal bans, a state should
determinc how to best provide support, in the form of alternative collection and processing mechanisms,
to local government and the public. The collection, processing, and marketing of recyclable materials
is reviewed in the recycling paper. The compostable collection, processing and marketing optlons are

reviewed in the composting paper.

Support of a collection, processing, and marked infrastructure - for recyclable and
compostable materials in states that have developed effective programs has been accomplished by means

of matching grant programs with local government for equipment and facilities, A disposal ban on

specific materials without development of the collection, processing, and market mfrastructures would

likely accomplish insignificant waste reduction and would place a burden on local government, the waste
haulers, and ultimately, the citizens, Disposal bans generally require extensive education to inform the
public about waste materials that can no longer be disposed and appropriate management methods for
such materials. Landfill disposal of many waste items is not the sensible solution based on
environmental and financial concerns, Disposal bans are waste management actions that can support
the State of Indiana’s legislation for environmental protectibn and resoﬁr_ce management through source

reduction and recycling. The State of Indiana comprehensive solid waste law (HB1240) allows for
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. banning or restrictions of dlsposal of rccycIable matcrmls with effcctwe dates to bc dctermmgd by. the'

Solid Waste Management Board.

Other states have utilized recycling laws to regulate out-o f-statc waste. The State of
Oregon permits out-of-state wastc disposal in Oregon only if the mummpahty generating the waste has
recycling laws in place similar to Oregon’s. Therefore, the State of Indiana should be able to have
out-of-state gencrators comply with the State of Indiana recycling, cempostmg and source reductlon

laws.

PRODUCT BANS

Some states have actually banned the sale of a product within the state because of disposal
difficulties and non-recyclability of the product in the region. Some governments have developed
economic disincentives to discourage consumer purchase of difficult to recycle products. By means of
product bans or economic disincentives, government is attempting to change manufacturers’ behavior,
primarily related to the manufacture of packaging products and the manufacturers’ role in recycling.
By banning the sale of a product that is not, or cannot be recycled or recovered to full potential,
government is attempting to force the redesign of the product using recyclable materials recovery goals.

This technique for legislative product banning promotes source reduction and recycling.

Economic disincentives must be targeted to the appropriate manufacturers that are capable
of creating the desired product change. The new State of Indiana Packaging Waste Reduction Task
Force will be reviewing many of these issues. One method of creating a financial disincentive is to tax
or place a surcharge on undesirable products or materials, making the favored products or materials
more economically attractive. Though this form of disincentive has rarely been applied for waste
reduction purposes, it is commonly used to encourage the purchase of products manufactured

domestically versus foreign products.

Examplcs of products that have been targets of proposed regulations usmg product bans

or requiring product redesign or labeling include: . T
® . Non-refillable beverage containers
®  Non-recyclable packaging
. ®  Disposable diapers
®  Assorted plastic products
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- Product baﬁ_s that have been implemented on the state or national level include:, .

®  Bans on non-refillable beverage. containers (Denmark, Saskatchewan)

® - Ban on non-degradable plastic shopping bags (Italy)
. ®  Bans on non-degradable six-pack carrier rings (Alaéka, California, Maine, New York,

Oregon, Vermont)

® Ban on polystyrene foam products (Portland, OQregon; Bainbridge Island,
Washington)

The cities of Berkeley, California and Portland, Oregon have passed polystyrene foam
container bans. Suffolk County, New York attempted to develop a similar ban and the plastic industry
filed a lawsuit. The judge required the county to develop an environmental impact statement (EIS).
The county decided not to proceed with the EIS, and therefore is currently not permitted to ban the
product. Some industries have filed lawsuits in response to regulatory action that they feel unfairly
obstructs their right to conduct business, The Indiana Packaging Waste Task Force will need to monitor

this activity as it reviews source reduction options.

Product bans are more effective at the state level then at the local level. Therefore,
product bans should be targeted for implementation at the state level. Similar to disposal bans, product
bans certainly communicate to the manufacturer and the consumer that the state is serious about

obtaining its target waste reduction goals.

EDUCATION

The State of Indiana solid waste legislation HB1240 requires the Indiana Department of

Environmental Management (IDEM) to cooperate with other state agencics to develop and establish

- programs to educate students, consumers, and businesses about the benefits of solid waste™ source

reduction and recycling. As the Office of Technology Assessment has reported, consumers can play a
powerful role in waste prevention through their purchasing decisions, which can uItimateiy shape
demand for products and influence product design, However, little information exists to- guide
consumers or offer incentives to exercise that power - even motivated consumers are limited in such

circumstances.




The approﬁ;"iate state agéncie‘s', iﬁclg&ing tiie_IBEM -g;nd tf_w Department of Education,’
can deveiop' and implement a solid waste educational curriculum for school children grades K-12 that
includes source .reﬂuction education. Other states have developed siccessful solid waste programs,
including California, Michigan, Ohio, Rhode Island, Washingtoi: and Orcgbu. The Michjgan WISE
curriculum focuses on integrated solid waste management and therefore, addresses source reduction,
recyéfing, composting, landfilling z.md incineration. The goal of all educational programs is to encourage
children to participate in 'source reduction, recycling and compostiﬁg activities. Also, there is an
expectation that the children will encourage other family members to participate in waste reduction

activities.

Development of on-campus waste reduction programs for all state universities and colleges
could also be considered as part of a comprehensive source reduction program. For states that set
specific waste reduction goals, state supported institutions, as well as state agencies, could be required
to meet state waste reduction goals. The state could also encourage private institutions to meet the state
goals, The state can play a role in developing and funding educational/informational campaigns specific -

to college students,

The education of consumers about source reduction is a significant task. Some
communities have implemented "Precycle” campaigns to encourage citizen participation in source
reduction. Precycle means making environmentally sound and effective waste management decisions
at the point of purchase. Campaigns usually encourage consumers to carefully select products, to avoid
overpackaged products, to avoid disposables, to buy in bulk, to reuse and repair products, and to
compost. Consumers are encouraged to purchase products that can be recycled in their community.
The Precycle campaigns are relatively new and their level of effectiveness is difficult to ;:letermixlle.
However, as state and local governments work to encourage citizens to participate in waste reduction
behavior, it is logical to encourage citizens to participate in source reduction activities by means of
precycling. A precycle campaign could be developed for state-wide media including newspapers, radio,

and television.

As for the education of the busingss sector, The business sector is refwonsib!e for
generation of a significant portion of the solid waste stream. Often times, businesses are $o bu.éy
delivering a particular service that they do not focus attention on the volume of waste they generate or
the costs associated with the waste. These costs are passed along to the consumer of the pm.duct or
scr\;ice. -Some industries ::ave developed very successful source reduction programs. The auto industry
(all four U.S. automakers) has developed returnable delivery systems for“automobilc parts versus using

corrugated cardboard. Colicectively, the automakers are saving over twenty million dollars per year in
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dis;posai charges and labor. ‘Some states i'n'c-luding Mair_xé and Rhode Island have mandated Ebr’pdraté_
participation in the recycling of specific materials.
OTHER STRATEGIES

Several other source reduction strategies but do not fall with the aforementioned

categories. Discussion of these strategics follows:
Recycled Content Standards

In 1989, cighteen states began to introduce minimum recycled content standard legislation

' to stimulate demand for specific products, most often waste paper. During 1988 and 1989, the market

for waste newspaper had been cconomically recessed throughout the United States and depressed in the
Northeast. The states of Connecticut and California were the first to introduce recycled _content
legislation. Publishers of newspapers in each of these states are required to print a percentage of their
papers using recycled content newsprint and the targets increase over time. The California legislation
will be implemented in 1991, when publishers will be required to purch'asc forty percent recycled content
newsprint for twenty-five percent of their newsprint requirements By the year 2000, California will
require publishers to meet 50 percent of their newsprint requirements with recycled newsprint. Most '
state’s newspaper content formulas begin requiring recycled content in the early 1990’s, with an
expectation that the publisher will print the majority of theit' newspaper (approximately 50-80%) on
recycled content paper by the year 2000. While content legislation is not exactly source reduction, it
warrants review in this section since the creation of demand for recycled content reduces the demand
for virgin based content at the source. By increasing 'demand for recycled content, the demand for
recycled waste paper increases and less material is landfilled. Recycled content legislation is truly a
market development tool. In the last few years, local and state governments have been effective at
encouraging citizen participation in newspaper recycling. Howévcr, waste newspaper markets have not
kept pace with recovery of the material,

Since minimum content legislation at the state level is a new activity, it is not pos-;ible to
determine its exact effect. - However, numcrous newsprint mills have announced that they will be
manufacturing additional quantities of recycled content newsprint, evidenced by the estimated $1.1 billion
which is slated to be spent by mills in the next five years for de-inking capacity. Also, some states like
New York have developed voluntary agreements between publishers and the state for the u;sc of recycled
content newsprint. The State of New York and the New York Newspaper Publisﬁcrs Association have

agreed that the newspaper industry will increase consumption of waste ncwsprint from seven percent
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" to forty pcrceni by the yéér 2000. In Pennsylvania, pubﬁshgrs have ‘agrci:d to use at-least"ﬁfty‘ pcr;:eni"
recycled-ncws-print by 1995. To date, no lawsuiis have been filed to protest recycled paper content.
legislation at the state level. ' | .

The majority of recycle content legislation has focused on waste newspaper and newspaper
publis;hers. The State of Rhode Island has a proposed content legislation bill for phone books, and
California has a proposed bill for glass containers. California also has a proposed bill that would

mandate that envelopes be manufactured with only one material, thereby making them more recyclable,

Content icgislation allows state government to play a role in market development in an
attempt to assure a market for recyclable commodities collected throughout the state. As state
governments continue to develop waste reduction programs, and services are delivered at the local leve],
markets for some commodities will have a difficult time consuming the increased volume of materials.
Content legislation or voluntary agreements assure state and local governments of an industry
commitment to purchase these materials, up to a certain content volume point. However, content
legislation and industry compliance does not always mean direct stimulation of in-state markets. If
Indiana were to develop recycle content regulations for phone books and the phone books were
manufactured out-of-state, then demand for waste paper in Indiana may not increase. Glass demand
within Indiana would likely increase if glass recycle content legislatibn is developed, due to the large

-volumes of container glass manufactured in the state.

To date, no state has developed a comprehensive package of content legislation for a
variety of post-consumer products. With the new Packaging Waste Reduction Task Force and the
‘Recycled Paper Task Force, the State of Indiana has an opportunity to determine a future course of

action in relation to minimum recycled content legislation for a variety of materials.
State Agencies

The yearly purchases of the federal, state, and local governments represents approximately
twenty percent of the gross national product. Thercforc, there exists an opportunity for government to
practice source reduction and to procure products with recycled content. The State of Rhode Tsland,
for instance, is proposing to purchase copying machines that provide duplex copying services, wnIl train
all staff to use the machincs, and will require double-sided copies of all materials. Similarly, some states

require the purchasing of the highest mileage rated tires when purchasing tire} for state vehicles.

The State of Indiana has begun & program that provides a price preference to suppliers

of recycled paper and other recycled products, in the interest of procuring recycled materials. State
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‘ agéndcs' throughout the nation are taking'l.lundljcds of actionsto reduce waste at the source and to -

increase the recyclability of the materials of which they d;l_spose. .A sample of these actions foll_ov.'s:

L State agencies purchasing new carpet retaid unworn sections of old carpet for

use as walk-off mats in hallways and entryways.

® White envelopes are purchased windowless and without self-adhesive glues,

making the envelopes morc easily recycled.
® Agencies encourage reuse of file folders and binders.

(] Telephone dircctories are printed to be recycling friendly, as well as forms,

documents, and publications,
] Highway departments recycle asphalt and construction and demolition waste.

L Single use items, such as disposable utensils and plates, are banned from

specific usage in state cafeterias.

. License platés arc manufactured out of recyclable aluminum,

. Highway departments operate as a market for compost products.

. The State of California has an aggressive reuse and recycle program for all
materials.

-~

In addition to reducing the waste stream and potentially reducing costs, an effective state
source reduction/waste reduction program demonstrates leadership which will be important as the state
proceeds to encourage residents and businesses to participate in waste reduction programs. The primary
areas that the Indiana state agencies can participate in waste reduction/source reduction are
development of source reduction programs, development of recyéiing and composting prggrams,
procurement of recycled products for State use, and market development whereby the State actﬁally
becomes the market for products (glasphalt, compost). A coordinator for the state may be needed to

participate in developing and implementing these activities and would be responsible for source -

~ reduction, recycling, and composting; as well as procurement assistance for State purchasing agents and

internal market development activities.



-

Typncally, a state source reducuon coordmator would: (1) work with staff throughout thc" o

state to dcvelop in-house recycling programs for wastepaper and other materials; (2) work with
department managers to develop source reduction opportumtles and incorporate their recommendations
as part of the yearly budget preparation process; (3).work with state purchasing agents in an effort to
not only procure recycled paper, but also to procure products that would be easily recyclable; (4) would
be ré'sponsib}c for {raining programs, like a Rhode Island prégram to teach staff how to maintain tires
to maximize durability; and (5) would be responsible for an educational campaign for state employees

to encourage their partiéipation in reuse, source reduction, and recycling,
Commercial Source Reduction

The business community is responsible for a significant portion of the generation of solid
waste in the State of Indiana. Historically, large generators of specific waste commodities have recycled
large volumes of materials because it was economically viable. For the State of Indiana to meet the
aggressive waste reduction goal, the commercial sector is going to have to assist by means of reducing
its waste stream. Source reduction is a concept with which most business representatives. are not
familiar, Sometimes large businesses like the auto industry have.developed effective source reduction
programs. However, most businesses appear to be too busy providing their service to spend time and
resources focusing on waste reduction. Thercfore, it is likely that the State will meet with some lack
of interest from the commercial sector in developing effective waste reduction programs. Fortunately,
a large portion of the commercial sector already pays for collection and disposal of waste on a variable

rate program based on generated volume.

Some states like Rhode Island require corporate participation in source reduction and
recycling programs. The State of Rhode Island requires, by law, that corporations in the state éuthor
a source reduction and recycling plan that must be presented to the state on a specific date. While this
is an option the State of Indiana can explore, the proposed disposal ban would encourage industry to
recover recyclable materials without lcgislating industry directly. Requiring industries’ direct
participation in source reduction planning could be difficult since the concept would be so new to most
business owners. Therefore, states planning to assist with the development of business source reduction

-

programs will need to consider playing a technical assistance role.

The logical role for a state to play in source reduction is a hands-on technical assistance
and educational role, whereby the state would meet with industry representatives and perform a
commercial waste audit. Similar 1o an energy audit, waste audits are designed 1o study the flow of waste
in a corporation and make recommendations for source and waste reduction. -After completion of a

waste audit, the state would meet with corporate representatives to review source reduction

V-14

-



~

" implementation options. While attempting to meet with eveiy business m the state-would be difficult

due to staffing requirements, a state could focus on large businesses employing two hundred persons
or more. Local governments could be cncouragéd to focus on smaller businesses. A state offcring
waste audits might also produce a source reduction guide to be used by its staff and local government

and businesses to encourage corporate waste reduction. The state could also consider some form of

temporary tax relief to corporations that develop a costly system of source reduction, such as the

returnable container system used by the auto industry.




CASE STUDIES

R

The case studies presented herein describe the legislative initiatives taken by a

representative sample of states to encourage and promote source reduction.

STATE OF MAINE

Maine public law 38 MRSA 1310 created the State’s Office of Waste Recycling and
Reduction Initiatives (the "Office") which has the responsibility to assess current activities in the areas
of waste reduction and to recommend programs to decrease the volume of waste going to the State’s
incinerators and landfills. Maine’s most recent solid waste legislation, PL 1989 Chapter 585, includes

four provisions which address source reduction.

First, the Office will take the lead in providing education for source reduction. The Office
will build and maintain files on source reduction options for business and industry. The files will include
location of activities, costs and benefits of various programs, and who the leaders in the ficld are. The
Office will also develop a consumer education program to encourage source reduction. A special
program of technical assistance to businesses is also being created, modeled on Vermont’s Waste Cap

Program (see below).

Second, the legislation includes product bans. Multilayer (aseptic) juice containers, plastic
cans, and plastic yoke connectors are banned in Maine. The State’s bottle deposit bill was also
expanded to include all single serving beverage containers manufactured from glass, PET (plastic pop

bottles), aluminum, steel and tin, and HDPE (plastic milk jugs), as well as wine and liquor containers,

Third, the State government and the University of Maine are required to develop and
implement source reduction programs to decrease the amount of waste they generate.

ADFs will be charged at the time of purchase for hard-to-dispose items such as tires,
appliances, electronic goods, and lead-acid batteries. The funds are retained in a state trust fund to

support recovery options.
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" STATE OF FLORIDA

SB 1192, Florida’s sweeping solid waste manégemcl_at bill inandates recycling and prbhibits
certain materials - yard waste, whole tires, waste oil, and lead-acid bafteries - from landfills and resource
recovery incineration facilities. The law also bans specific products, such as metal cans with detachable
metal rings. Other types of plastic products including bags, coated paper, and polystyrcne foam will also
be prohibited unless they are bmdegradable within a specified period of time,

ADFs on containers made of plastic, glass, aluminum, and plastic-coated paper will be
implemented in 1992 if it appears that these materials are not being recycled at the rate of 50% of the

generation ratio.

‘STATE OF NEW YORK

New York State’s Chapter 70 Bill, passed in May of 1988, sets a goal of a 10% reduction
in the State’s solid waste strcam through source reduction. Another 40% of the waste stream is to be

diverted through mandatory source separation.

The 10% reduction in the waste stream will be achieved through the existing bottle deposit
bill. The State estimates that the bottle bill curreﬁtly reduces the waste stream by 5% 'to 6%. An

expansion of the bottle bill, adding wine coolers and liquor bottles, will take effect in 1992,

The State is also participating in the Coalition of Northeastern Governors (CONEG)
cfforts in source reduction (see below). The model legislation developed by CONEG’s Source

Reduction Council to reduce toxicity in packaging is now being debated in the New York State House.

Associated with source reduction, New York plans to develop an environmental cmblcm
and associated standards’to identify producls which are reusable, recyclable, or recycled. The program
will be voluntary, manufacturers can apply to the State for use of the emblem(s) on their products. )
the submitted product(s) meet the State’s standards, the products will be permitted to bear the State

emblem(s).
A mandatory packaging tax which would place a $.03 tax on any package which is not

reusable, recyclable, or recycled has been reviewed for the past three years, but has not been acted on

as yet.
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" COALITION OF NORTHEASTERN GOVERNORS (CONEG).

CONEG brings together reprcscntafives of ﬁine northeastern states to address the solid
waste crisis facing their states. The first arca which CONEG ch'ose to address is source reduction and
has crcatcd a Source Reduction Council for this purpose. The Council has considered reduction of
tox1c1ty in packagmg and has developed model legislation to reduce the amounts of mercury, cadmium,

and other toxins in packagmg The Council is now working in this area,

VERMONT

The main thrust of Vermont’s source reduction efforts are educational. The State is
promoting the use of cloth diapers through a flyer being sent to hospitals and day care ceﬁters. An
environmental shopping campaign is being developed through grocers in Vermont and the State Office
of Recycling. The idea of the campaign is to encourage environmentally sound purchasing habits,

including buying products which are reusable, recyclable, or will result in less waste.

A state-wide waste exchange for recyclable materials is also being developed, although this
is currently only in the planning stages. A grant program for businesses and other organizations will
soon be implemented which will provide funds to support source reduction initiatives. Vermont has

adopted CONEG's model legislation on reducing toxicity in packaging.

SATE OF WASHINGTON

Washington State’s comprehensive solid waste legislation (*1671") defines waste reduction
(not source reduction) as the reduction of waste, reuse of materials and products, and reduction of
toxicity. The State’s Department of Ecology is developing programs in the following areas:

*

¢  Citizen education, including environmentally sound purchasing habits and backyard

-

composting,
®  Technical assistance to business.

®  Reduction in péckaging; manufacturers have 5 years (from 1989) Ito develop a plan
to reduce the waste associated with packaging. During this period there will be no

bans on packaging,

V-18
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'Washington;s Deﬁariment of Energy is supporting _a_,"Maé_tcr Recycler” prégram-whicli;. L

trains volunteers in source reduction and recyéling. In exchange for 40 to 50 hours of training,

volunteers are asked to go out into the community and work with others. One of the objectives of the

program is to initiate changes in behavior to encourage source reduction. Students are asked to focus

on three areas:

following:

The

Decisions about needs, i.¢. do I really need this product?
Alternatives to new products, i.c. can I rent, borrow, or reuse?

Shopping sclectively, i.e. what is the most environmentally sound product I can

purchase, given my need for the product and the lack of another alternative,

City of Seattle has a very active source reduction program which includes the

A backyard composting prdgram which provides composting bins and one hour of
instruction for residents who request it. Nine thousand bins have been distributed

and seven composting trainers have been utilized in training residents,

A survey to measure the cffectiveness of the source reduction program. Because the
effects of source reduction on the waste stream are difficult to measure, this survey
is being conducted to measure the baseline attitudes and behavior. A similar survey

will be conducted periodically to determine how effective the source reduction

" programs are.

An amnotated directory of second-hand, rental, and repair businesses is being
developed to assist residents and businesses in finding alternatives to purchasing new
products.

Cooperative programs with food retailers which include a $.03 rebate ;'or cus"fomcl:s
that reuse. their bags, the sale of cloth grocery bags, in-store presentations on
environmentally sound buying, and jointly sponsored billboards cncouraginé source

reduction.

A series of posters and brochures that have been hand delivered to most offices in

downtown Seattle. Brochures cover issues such as two-sided copying, use of
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single-sided .copies as s'c'ratch_'paper,"st_oring‘_inform?{ltion en computer disks, and

"bring your own mug to the office”.

STATE OF RHODE ISLAND

The State of Rhode Island passed mandatory recycling legislation in 1986 that requires
both residential and commercial participation in recycling of solid waste. In July 1989, Rhode Island
residents began paying a five dollar dcposif on new lead-acid batteries; refundable when the batteries
are returned for recycling. Metal beverage containers are banned, as are plastic food or beverage

containers manufactured with more than one resin,

The Rhode Island State Legislature is considering source reduction legislation during the
1990 session. Rhode Island bill 90-H 9136 - "Relating to State Agency Purchasing Practices" - would
require state agencies to submit a plan for eliminating single-use products and encourage state agencies
to purchase used furniture. The bill also requires purchase of duplex copy machines and training of
employees on this equipment, and mandates double sided usage of paper. The bill also requires

purchase of the highest available mileage tire when purchasing tires at the state level.

Rhode Island bill 90-H 9133 "Relating to Degradable Plastic” - would require new products
‘be sold in rigid plastic containers that are degradable, biodegradable or photodegradable. The same
requirement would apply for vendors in relation to plastic retail carry-out bags. Bill 90 H-9148 "Relating
to Waste Recycling” - Telephone Directories requires that directories be bound with glues compatible

with-recycling and that directory manufacturers must use a minimum of 40% post-consumer recycled

paper.
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BARRIERS TO SOURCE REDUCTION

»

Bamers to effective source reduction exist in Indiana on many levels. Development of a

successful source reducnon program will require that many of these obstacles be rewewcd and addresses

in the final program design. Some of the barriers to source reduction are reviewed hcrem.

LACK OF AWARENESS AND MOTIVATION

Source reduction efforts hinge on both the population’s awareness of the need to reduce
waste at the point of generation and on reasons for the population to reduce waste. Both producers and
consumers must be educated regarding the desirability of source reduction. In addition, methods to
provide motivate both the producers and consumers to practice source reduction, such as disposal or

product bans, are necessary.

LACK OF ECONOMIC INCENTIVE TO REDUCE WASTE

The increasing cost of waste disposal has not been fully quantified and is not reflected in
either disposal charges or in product prices. Economic incentives to manufactures to reduce packaging
waste, produce uniform packaging such as a standard bottle typé and to produce products from re-
usable malcnaIs arc required. Similarly, economic incentives to consumers to purchase products that
incorporate source rcductlon principles are required. These incentives, possibly in the form of ADFs
or increased waste disposal fees, send and "economic signal” to producers and consumers that increases

the desirability of source reduction.

WASTE DISPOSAL BILLING SYSTEMS

The current waste disposal billing systems used by the majority of the state will be difficult
to convert to a volume- or weight-based billing system. The crucial economic role of sourcé reduction
in solid waste management is not currently recognized; conversion of waste disposal blllmg to a volume-

based or wexght—based system is necessary to educate the public about the actual cost of waste disposal.
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'LACK OF MODEL PROGRAMS -

Nﬁtionaﬂy, source reduction strategies are only just beginning to be incorporated into solid
waste management plans. Therefore, few models of successful city and state programs exist from which

to base new source reduction programs,

LACK OF LOCAL GOVERNMENT FUNDING

Generally, source reduction efforts have not received local funding. Without some local

government funding, development of successful source reduction programs is likely to be limited.
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BACKGROUND
INTRODUCTION . N

Asa 'society', the population of the United States has bech encouraged to be wasteful,
generating and disposing of wastes at rates higher than many other industrialized countrics. Historically,
the wastefulness of U.S. citizens a;ld businesses can be attributed to three factors: (1) the high
availability of inexpensive raw or virgin materials for product manufacturing; (2) the profitability to
manufacturers for the production of and marketing of disposable goods made from inexpensive virgin
matérials; and (3) the low cost for disposal of such products. Until recchtly, most local governments
and waste haulers providing solid waste collection and disposal services have encouraged mixing of
wastds, then land disposal. Time has demonstrated that this simple syétem of wastc disposal is not
always financially or environmentally sound. Dwindling landfill capacity and a trend towards more
restrictive landfill siting due to potential environmental complications has caused a significant increase
in the costs of waste disposal and a corresponding evolution of more efficient and responsible waste
management methods, Thus, numerous cities and states have develo;:éd effective waste reduction

programs in the past few years.

As with other states, the development of strategics for cost- and resource-cffective waste
management in the State of Indiana that will accomplish significant waste reduction in line with the
State’s goal of 35% by 1996 and 50% by the year 2000 will have to be tailored to each community’s
needs. '

f{ecycling is a waste management method whereby waste materials are collected and
reprocessed into new goods, rather than being landfilled or incinerated. Solid waste recycling methods
differ for a variety of reasons, including population size and dcnsfty to be serviced, who or what entity
is to provide collection and disposal services, the availability of local markets to utilize recovered
materials, and the desired results of a waste reduction program.

Strategies that have typically been utiliied by state and/or local governments of cﬁffering

population sizes to accomplish waste recycling are presented below.



Major Urban Areas

Numerous major pdpulation base cities ;jiré proceeding with development of waste
reduction and recycling programs because of a lack of landfill capacity and the escalating cost of
disposal. The typical program includes provision of residential curbside recycling services, along with
additional programs to reduce waste generated by the commercial sector. Cities like Cincinnati, Miami,
Philadelphia, San Francisco, and Seattle are providing residential rccjcling services to their residents.
Many other large urban areas are also delivering or are planning to deliver recycling services. In some
cases, the recycling service is provided by local government, as is the case in New York, Philadelphia,
and Austin. However, most cities are contracting with the private sector for the provision of service.
The majority of cities offering curbside recycling service provide residents with plastic household
recycling containers and provide collection once per week. Many cities have encouraged the majority
of their citizens to participate in curbside recycling programs since residents only need to separate
recyclable materials from other waste and place the materials out for collection. Some cities collect
recyclable materials separated by material type and some collect cd-mingle_d materials. The collection
technique is generally dependent upon local markets, labor costs, processing facility capabilities, and the
service provider’s preference. Most curbside collection programs deliver service to single-family homes
and small apartment complexcs. Some cities, including Seattle and San Jose, have demonstrated an
overall system cost reduction based on delivery of recycling service. The cost for delivery of service
. varies widely throughout the nation; however, the range is approximately $15-24 per year for service to

each household.

Service delivery to large multi-family housing units has been more problematical due to
additional equipment requirements, Multi-family units typically reqt;irc large storage containers which
are costly. Tenants in these buildings usually do not have storage space for recyclable materials, and
* therefore do not participate as vigorously as residents of smaller uﬁit complexes. However, major urban
arcas are beginning to deliver recycling collection service to multi-family housing. New York City is

one-third of the way into its implementation program, serving over one million households.

Large urban areas are also encouraging the participation by the commercial sector. While
most city governments do not provide collection to private sector businesses, they encourage re‘tyc]iné

firms and waste haulers to do so.

Before the widespread implementation of curbside collection systems; communities intent

upon recycling established recycling drop-off centers. These centers, which are usually wnstaffed, are

places where residents can deposit recyclable materials. Privately operated buy-back depots require .

residciis to bring materials to a location, normally staffed, where they are paid for specific materials,
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' Drbp-off centers are often operated as a flind-raising service by civic '6rga-ni2atio‘ns ]jrop off and:_

buy-back centers generally receive recyclables gcnerated from the residential waste stream, Both
drop-off and buy-back centers are valuable components of urban recycling programs, espec:al!y since
buy-back centers service a port:on of the populauon that would rather’sell materials then simply dispose
of thc materials.

All recyclable materials must be processed prior to shipment to the ‘final end-user.
Processing of materials can be managed in a variety of ways. One of the strategies for major urban
areas is the material recovery facility (MRF). MRFs are a relatively new approach to processing
recyclable materials, It is estimated that there will be approximately 100 operational MRFs in the
United States by the end of 1990. MRFs are designed to process recyclable materials collected from
the residential sector, Some communities design their MRFs to perform additional functions including:
wood waste processing, houschold hazardous waste management, demolition waste processing and
commercial waste processing, The majority of MRFs are either owned and operated by the private
sector, as is the case in Seattle and San Jose, or are owned by the public sector and operétcd by the
private sector under contractual agreement. Many communitics are planning to construct MRFs to
process residential recyclable materials. After the materials are processed, they aré then transported
to mills and end-users. Some cities arc not building MRFs, instead choosing to rely on traditional

wastepapet dealers and scrap metal brokers to process and sell materials.
Medium-sized Cities

The primary strategics for delivery of recycling services in medium-sized cities and the
suburbs is basically the same as the delivery of services to large urban areas. Over 1,600 cities
nationwide are providing residential curbside recycling services to residents. The delivery of these
services is easier in less urban areas where collection vehicles and collectors can provide individualized
service. Some medium-sized cities work cooperatively on processing facilities versus constructing
indepeadent facilities. The State of Rhode Island has one operational facility and plans to construct two
more to process all of the residential recyclable waste in the state. Many medium-sized cities are also
beginning to provide residential collections of yard waste. The economies of scale for recycling and yard
waste collcctipns work well in higher population-based areas. Similar to large urban areas,
medium-sized cities are encouraging private-sector participation in commercial collections. Also, many

medium-sized cities have drop-off and buy-back recycling opportunitics for their citizens.



Small Towué,

Less populated communities are encbuntcriﬁg more difficulties in attempting to deliver
waste reduction services. This is the case because residential collections can be costly when based on
a limited service population, Also, processing of materials can be gxpensive, as can transport of the
mateﬁais to market, due to the small volumes of recovered materials. ‘Thcrcforc, smaller communities
usually provide drop-off recycling services for residents to minimize collection costs. Unfortunately,
usually only a small percentage of the population participatés in drop-off prog}ams because of the work
and inconvenience required to deliver materials, Some small communities have buy-back centers that
develop higher citizen participation due to the economic incentive, If either the private sector or a waste

hauler is providing waste hauling services, a recycling collection program should be feasible.
Rural Areas

Similar to smaller towns, rural areas often have very limited waste reduction/recycling
opportunities due to the cost of providing collection services and the expense of processing and
transporting materials to market. Most rural areas that provide recycling services do so by means of
drop-off centers. Some states mandate the provision of recycling drop-off services at landfills and
transfer stations throughout the state. Some rural arca communities work cooperatively to develop small
material processing facilities. Disposal bans have been effective in rural communities such as Wilton,
New Hampshire, encouraging citizen use of recycling drop-off centers. Some rural communities can

work with- existing waste haulers to develop limited collection programs.

EXISTING RECYCLING PROGRAMS -

Recycling services provided in Indiana include residential curbside collection, as well as
drop-off and buy-back services. Present and future curbside collection programs have been identificd

by the Consultant through personal interviews and telephone surveys, Table V-2-1 provides a graphic

[

representation of information gathered by the Consultant,
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LOCATION

Auburn

Batler

Chesterton

Columbus

Crown Point |

Delphi

Elkhart

Evansville

Flora

Fowler

Table V-2-1, Solid Waste Recycling Programs in I_.'_ndiana

RESIDENT

CURBSIDE
SERVICE

1,200

2,300

7,000

, 800

MATERIALS

COLLECTED

AGNPT

A, G, N, P

A, GNP

A, G, N, P, WG, CC

A, G NPT

A, G, N,P

A GNP

A,GNP

A,G,N, P, TC, C

COMMENTS

Drop-off program. Curbside in the

future.

Drop-off program. Curbside in the
future.

Drop-off containers,

Buy-back center and ﬂrop-off.

" Curbside in the future,

Looking into developing city-wide

curbside program.

City also operates commercial

recycling program,

Pilot program. Expanding to 13,000
homes in the future. Six drop-off

facilities.
Pilot program. Expanding to 41,000,

Program beginning soon.,

F

-~

Drop-off facilities. Will start curbside
in Sept.

Aluminum = A; Glass = G; Newspaper = N; Plastics = P; Tin (steel cans) = T
Corrugated Cardboard = CC; and White Goods = WG,
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~ Table V-2-1. ‘Salid Waste Recycling Programs in Indianz_:x:.(Conlinucd)

'RESIDENT

CURBSIDE MATERIALS
LOCATION SERVICE OCOLLECTED
Hammond 290  A,GNPT
Huntingburg 5,600 ANPT
Huntington 1,650 A,G NPT
La Porte 7,500 AG, NPT
Long Beach 1,000 AGNT.
Michigan City AGNT
Monticello 1,400 AGNPT
Munster 6,900 A G NPT
South Bend 2,900 A,G,N,P,T,CC
Tipton 300 A, G,N,P, T

West Lafayette 3,300 AGN,T

Recyclable materials are abbreviated as Aluminum = A; Glass =
‘ Corrugated Cardboard = CC; and White Goods = WG.
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COMMENTS

Pilot . curbside will begin soon.
Planning to expand to 30,000,

Collect glass at drop-off facilities.

Heading towards city-wide program.

-Commercial sector recycling program.

Commercial sector recycling program.
Negotiating curbside contract.

Negotiating curbside contract.

Program begins in June.

Plans to increase to city-wide collection
(16,100).

Pilot program. Planning to expand to
5,000,

Planning to go city-wide. Hope to

include plastics.

G; Newspaper = N; Plastics = P; Tin (stcel cans) = T;
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. "MARKETS FOR RECYCLABLE COMMODrm;s '

Successful recycling of solid waste rcp-rcscnts. the act of removing materials from the @aste
stream, processing them, and returning them to the stream of con'lmci'ce. "The State of Indiana and the
Great Lakes Region has numerous mills and end-users that are dependent upon ‘wastc materials as a
feedstock for production of goods. Many recyclable commodities have sliding scale prices based on the
true supply and demand of the material. Therefore, conservative pricing projections of income available
from the sale of these commodities is recommended. Purchasers of the materials set the price, not the
supplier. Therefore, commodity suppliers in the State of Indiana are dependent upon market forces,
which determine commodity pricing. Projections of commodity prices beyond one or two years are not
reliable. Historic data usually preserit a picture of market trends. Expansion of market capacity within

a region usually represents an opportunity for suppliers to recover additional volumes of materials from

the waste stream.

The market system for recyclable materials is very similar to market systems for other
commodities. The many components of the complex market system must work cooperatively to move

the recyclable materials through the system so that recyclable materials are reused, rather than disposed
as waste,

The first marketing steps include the collection and transportat.ion of recyclable materials
to a processor who cleans, classifies, and prepares the materials for sale and shipment to end-users.
End-users are product manufacturers who purchase recyclable materials and use them as raw materials,
transforming them into new products. The new products then are sold to consumers, Brokers and
dealers often arrange transactions between sellers and buyers of the processed recyclable materials.

New products may be wholly or partially made of recyclable materials.

The price paid for materials at the various steps depends on the value of the particular

recyclable material involved. If the value of a material is low, then there may be a net charge necessary

to prompt the transaction and make the recyclable material worth transporting. If the value of the

material is high, then a net payment may facilitate the transaction. All participants have to work
together or the market system for recyclables will not work; if one of the participants is missiﬁg, the

market system breaks down.
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The followmg charactenstxcs of markets for recyclabie mater:als generaliy determine thclr' N

L

proper functlomng, strcngth and potential for futurc dcvclopment
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Materials must be sorted and processed into épeciﬁc grades to be used successfully
as a raw material,
Materials must be free of contaminants, '(Contamination may result from product

design, mixing during collection, or inadequate processing,)
Some materials have a marginal raw-material value to begin with; values drop
exponentially as materials are classified as lower grades, mixed, or contaminated. At

certain points, materials become worthless.

Some materials must be sorted into sub-categories to screen out prohibited materials;

this is labor intensive and, therefore, cost prohibitive in many cases.

Processing often results in residual waste (i.e., contaminants and unusable materials)

that are discharged as sewage or solid waste.,

Technology for dealing with contaminants has been improving; however, controlling

the number and variety of contaminants is one of the main costs of processmg :

recyclable materials,

Materials must generally be baled (compacted and banded) to facilitate handling and -

 shipping; other processing and preparation may be required for specific materials.

Transportation costs are significant, relative to matcrial value; high transportation

costs block the movement of low value materials.

Market conditions for recyclable materials can be highly volatile and cyclical.

Dramatic price swings for a material have traditionally led to periodic shortages or

gluts of the material. Changes in the prices for virgin materials add to the generally

unstable market conditions. Considerable. skill and flexibility is required to weather

the ups and downs of these variable conditions.

The recycling industry is also affected by normal business cycles, When demand is

high, the industry increases production to higher levels of capacity and profits

-
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increase. Durmg these penods of expansxon -the mdustry acwmu]ates caplta] that:_

is then invested in upgrading facilities of in expanding to provide new capac:ty The
-addition of new capacity results'in increases m supply and decreases in prices, and
the industry enters a period when little money is*invested in capital plant. Policy
makers should be aware of these alternating phases of expansion and stasis.
éhanging production processes to use recyclable materials requires an investment in

capital plant. Policy makers can best direct efforts to encouraée this type of

investment by anticipating periods of expansion, and creating policies and programs

that coincide with the momentum for capital investment during these periods.

Alternatively, policies designed to encourage investment in new equipment for

processing recyclable materials are likely to have little positive effect during static

phases,

®  The markets for some materials (wastepaper, aluminum and ferrous metals) are
affected significantly by national and international market trends because these
materials are traded worldwide. Other materials’ markets (glass and tin cans) are
affected by national trends but often have local markets. 'And, some materials’

markets (compost and waste oil) are, for all practical purposes, strictly local,

Commeodity Markets

- This commodity analysis is based on industries located throughout the State of Indiana and
the Great Lakes Region. Overall, the recyclable commodity markets in this area have been good. The
area has numerous mills and end-users of recyclable commodities, in addition to the potential for
expanded exports to Canada, In particular, the market for some grades of wastepaper will expand,
based on current expansion plans of specific mills. This expansion will be important to all communities
in the State of Indiana developing aggressive recycling programs. Markets for recyclable commodities,
like other commodity markets, are not perfect. Marketing products when an oversupply of the products
exists is often difficult. While expansion in commodity capacity is occurring, xt is likely that some
oversupply problems will occur over the long-term.

i

Wastepaper

Of the existing waste commodity markets, the wastepaper market is the most volatile.
However, in this region, the market for wastepaper has been rclatively good, except dur{ng 1989 and
1990 when the market for lower paper grades (newspaper and mixed) has been weak. A review of the

prevalent wastepaper grades follows:
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Newspaper - Waste ne;wspaper' isthe _niost frequehtly.rccyclea material from the residentiali

waste stream. The waste newspaper recycled in the State c}f Indiana is generated mostly in homes and

as a by-product of the local newspaper publishers, Waste newspaper is typically collected and processed

by wastepaper brokers and local governments or their vendors engaged in provision of community

recycling services, After the material is baled, it is transported and solid primarily to paper mills that
produce paper proc'lucts. One of the primary products manufactured from waste newspaper is new

newspaper.

The Consultant interviewed the major consumers of waste newspaper in the region. The
FSC mill in Aisip, Ilinois is the major consumer of waste newspaper in the region, The FSC mill has
a very unique arrangement with supplicrs of wastepaper and publishers in communities that supply
paper; this program is referred to as the "ton-for-ton” program and is such that if a local newspaper
publisher is purchasing rolls of newsprint from the FSC mill, the FSC Corporation agrees to purchase
back an equal volume of wastepaper from the recycling firms in the community. This provides the
wastepaper supplicrs in communities where newspaper publishers use FSC recycled newspaper a

competitive edge and a guaranteed market for their waste newspaper.

There has been an oversupply of waste newspaper lhroughout the nation, especially in the
Northeast, during 1989 and 1990. Numerous mills have announced expansion plans which will create
new capacity for waste newspaper. Currently, no major expansions are planned for mills in the north
central region of the nation. However, mill expansion and new construction in the Northeast, Canada,
and Tennessee is expected to increase waste newspaper demand in the north central part of the nation,
Minimum recycled content legislation and voluntary recycled content agreements in other states are

causing mills to expand capacity.

Relative to other areas of the nation, the State of Indiana has a good potential for

long-term marketing of waste sx.-:wspapér due to the following conditions:
® A good, historic working relationship exists between recycling firms and mills;
'®  Large mills are located in the region;

®  Expansion of mill capacity in Canada and Tennessee is planned; and

®  The potential for development of "ton-for-ton* programs exists.
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The price paid in tﬁe .region fo'r-w;dstc néws_papcr"sccms to ﬁﬁctuaté between zero arid $50 _
per ton based on market conditions, This is for‘ baied newsf._}rint - freight on board (FOB). The industry
quality control standard for waste newspaper, "New.'De-Ink Quality”, consists of baled, sorted, fresh, dry
newspapers; not sunburned; free of magazines, white blank, press room overissues, and containing not
more than the normal percentage of rotogravure (semi-glossy) and colored sections. Prohibitive
mater.ia]s are not picrmitte'd,rand total outthrows (all papers that are manufactured, treated, or are in
such a form as to be unsuitable for consumption as the specific grade) may not exceed 1/4 of 1%.
Quality standards for regular newsprint consists of baled newspapers containing less than 5% of other

paper types. Prohibitive materials may not exceed 1/2 of 1%. Total outthrows may not exceed 2%.

In mid-1990, Stone Container Company announced plans to produce a recycled content
grocery sack using waste newspaper. This product, referred to as the "good news” bag, will consume

over 100,000 tons per year of waste newspaper. Stone has agreed to share the technology with all of

s competitors and estimates that if all manufacturers use the product, a total capacity of 500,000 tons

of newspaper will be required.” Non-paper related demand could include refuse-derived fuel {RDF).

While RDF is a lower priority of the State of Indiana, it could offer help market stability. Use of waste

newspaper for animal bedding also offers market potential.

In summary, the prospect for future recycling of waste newspaper generated in the State
of Indiana is good for existing volumes and increased volumes potentially generated by new recovery
activities. However, the long-term supply and demand of waste newspaper is unpredictable, Market
recessions like the ones experienced in the early 1980°s and in 1989 and 1990 archpossiblc, especially as
significant new volumes of material are recovered. "Ton-for-ton" agreements between the paper mill
industry and communities can be developed to protect both from recessions. The State recycled paper
task force and IDEM could assist with the development of such agreements, as well as assist paper mills
with their expansion planning. The State could also explore both minimum recycled content
requirements and new opportunities for use of waste newspaper within and outside of the paper
industry. The State may be required to work with the mill industry, local communities, and surrounding
states to assure market capacity.

Corrugated Cardboard - Corrugated cardboard is the largest volume material rgcycled
from the commercial sector. Numerous large business generators and supermarkets have developed

effective corrugated cardboard recovery programs to reduce waste disposal costs and to generate

_revenue. Corrugated cardboard must be baled for transport to mills, Cardboard can be used to

manufacture a variety of products, including new cardboard.
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There are aﬁpmxiinaiely ten mills utilizing waste cardboar?_i within the State of Indiana,‘u

providing significant capacity in the region for ulil{zatipn of waste cardboard. As with other wastepaper
grades, the marketability and price of waste cardboard are dependent upon supply and demand. In

recent years, prices for baled waste cardboard have fluctuated between $15 and $65 per ton.

The industry quality control standard for waste corrugated cardboard consists of baled
corrugated containers having liners of either test liner, jute, or kraft Prohibitive materials may not

exceed 1%. Total outthrows may not exceed 5%.

The market for waste corrugated cardboard has been depressed during 1989 and 1990,
Due to increased demand nationally, the prospect for future recycling is good. However, as states and
cities in the region continue to increase recovery of cardboard, the potential exists for oversupply which

would lower prices.

Mixed Paper - Mixed paper is a low grade of wastepaper usually consisting of types of
paper that are not saleable as a spéciﬁc individual grade. A significant portion of the mixed paper
marketed by wastepaper brokers is actually a by-product of their wastepaper sorting and grading
operations and provides little, if any, financial profit. Therefore, most wastepaper brokers do not
purposely solicit large volumes of mixed paper. Collection of mixed paper from residents in cities with
active recycling programs is 'vcry rare. F.esidential collection of mixed paper is not provided in the
majority of communities that provide recycling collections because the value of the material is so low
and markets for the material are decreasing nationwide. The few cities that provide collection service
. of mixed paper arc ﬁble to financially justify collections due to high tipping fees. The mixed paper

generated in homes includes most packaging products.

The price for mixed paper in the region has fluctuated between zero and $20 per ton, The
market for mixed paper is weak, and while some expansion is under consideration, it is the Consultant’s

opinion, based on the market analysis, that the market will not improve dramatically,

The industry quality control standard for mixed paper consists of a mixture of various
qualities of paper not limited as to type of packing or fiber content. Prohibitive materials m‘ay not

exceed 2%. Total outthrows may not exceed 10%.

The prospect for future recycling of mixed paper generated in Indiana for increased

volumes is not very good. The prices paid for mixed paper limit its recovery,
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- Office Papé s Office paper primarily includes white and colored 'lcdger"' grades -and .
computer paper and is generated by corporations, govefnr'nent, and the public, Waste office paper can
be manufactured into a variety of new products, including office papers and tissue products.

Currently, Great Lakes area regional mills have ample capacity to consume additional
quanﬁtics of waste office paper. Unlike the supply of some wastepaper grades, regional mills experience

supply-side problems with certain office paper grades.

The industry quality control standards for colored ledger paper consist of printed or
unprinted sheets, shavings, and cuttings of colored or white sulfite or sulphate ledger, or bond, writing
and other papers which have a similar fiber and filler content. This grade must be free of treated,
coated, padded, or heavily printed stock. Prohibitive materials are not permitted and total outthrows
may not exceed 2%. The standard for sorted white ledger consists of printed or unprinted sheets,
shavings, guillotined books and cuttings of white sulfite or sulphate ledger, bond, writing papers, and all
other papers which have similar fiber and filler content. Prohibitive materials are not permitted and

total outthrows may not exceed 2%.
- The average price ranges for waste olfice papers for the region are as follows:

Computer printout $170 to $325/ton
White ledger $140 to $225/ton
Colored ledger $90 to $160/ton

As previously noted, quality control standards for office paper are strict; therefore, a
significant labor investment is necessary to meet stringent standards. The waste office paper market
situation is a supply-side problem unlike the market for the paper grades. Therefore, these materials

should be marketable to existing mills within the region for the long-term.
Glass

Container glass can be recycled and is most often remanufactured into new éontainér glaés.
Unlike wastepaper commodities, prices paid for waste glass, referred to as "cullet,” are relatively stable.
However, prices are relatively low because cullet competes with inexpensive raw materials such as sand,
limestone, and soda ash. Glass is collected nationwide by many community-supported residential
recycling progfams. Most glass end-users require glass to be color separated. Cullet is expensive to

transport long distances because of its weight and special equipment requirements.
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There are five primary cullet users in Indiana and eight glass facilities in 'Su?:rounding‘ "
states. Colléctiv;:ly, these facilities have the capacily to consume all of the waste glass generated.in the

State, with the possible exception of green glass. The current average price paid for glass in the area

is as follows: *

Clear cullet  $30 to $70/ton
Green cullet  $10 to $50/ton
Amber cullet $10 to $55/ton

Cullet purchasing standards vary depending on specific markets. However, glass quality

control standards are usually high, requiring removal of contamination. The quality standards for the

~ Indiana glass facilities are strict because none of the facilities have what is referred to as benefication
(cleaning) equipment. If glass does not meet quality control standards, the purchasers will reject the
ma-tcrial. Foreign matter such as pyrex or ceramics can cause glass facilities serious problems if mixed

in with cullet .
Metals

Metals can be broadly classified into two groups: ferrous and non-ferrous. Ferrous metals
are those in which iron is a major component. Ferrous metals are attracted to magnets, a characteristic
that allows easy separation. Non-ferrous metals include aluminum, copper, brass, gold, and silver.
Valuable metals and large volumes of lower grade scrap metals have histqrically been recycled by private

sector scrap dealers.

Although the market for metals has been cyclical, the highs and lows have not been as
drastic or as abrupt as those of wastepaper. One difference in the scrap metal industry is that different
metal commodities experience market shifts at different times. The majority of the industrial scrap
metal is generated in farge volumes and automobile scrap is already recycled because it is economically
attractive for the generator to do so. Aluminum cans generated as post-consumer waste are also
recycled to a significant degree due to the of the high value of this scrap. However, this is not the case
with appliances and steel cans which are generated at the residential level. The following reviews eac.h

of these materials.
Steel Cans - Often referred to as tin cans, stecl cans deliver a variety of products to the

consumer including coffee, vegetables, and juices. The de-tinning industry recycles tin cans by separating

“and recovering the stec! and the tin. At de-tinning facilities, the containers are treated with a hot caustic

V-36



-

" solution to strip tin from the container; The tin' is lhen removed from the eaustic’ solution by’ o

clcctrolysns High-grade tin is recovered and the stccl is sold for reprocessing.

The Consultant interviewed the two largest cousuhers of ‘steél can scrap in the nation;
one business has a facility in Gary. Both businesses expressed an interest in purchasing all of the cans
that could be recovered in Indiana. Each offers long-term contracts for-material (e.g., 10 years), with
floor prices. The pncc paid for scrap steel cans in the reg:on during the past few years has been $45
to $80 per delivered ton.

e

Industry quality control standards depend on the specific market; however, they generally
call for tin-coated or tin-free cans. The cans may include aluminum tops, but must be free of aluminum
can.;s, non-ferrous scrap, and non-metallics of any kind. Cans must be free of food, and have labels

removed.

The market for scrap steel cans within the State of Indiana is good, with strong prices
relative to other regions of the county, The primary potential problem will be transportation costs to

move cans ¢ollected in rural areas to consumers.

Aluminum - Aluminum recycling has become a significant industry because the aluminum
industry has aggressivel')" implemented and supported recycling programs, Aluminum is much less a
factor in the waste stream now than before the aluminum industry’s aggressive programs, which began
in the early 1970’s. Since aluminum has a higher economic value than most recyclables, recdvcry rates
for both aluminum cans and scrap are higher than for other recyclable materials,

|

The Indianapolis market, as well as the Chicago market, provides numerous opportunities
for marketing aluminum beverage can scrap and aluminum scrap. Prices for aluminum cans ﬂuctuatc‘
between approximately $300-$1,500 per ton. The alumicum industry has the capability to consume all

of the aluminum scrap that can be generated in the State of Indiana,

The industry standards for aluminum beverage can scrap have a m:mmum density of
14 pounds per cubic foot, and a maximem density of 17 pounds per cubic foot for unﬂattened UBC and
22 pounds per cubic foot for flattened UBC. The standards require a minimum volume of 30 cubic feet,
with bale range dimensions of 24 inches to 40 inches by 30 inches to 52 inches by 40 inches to 84 inches.
. The only acceptable ticing method is four to six 5/8 inch by 0/20-inch steel bands or six to ten No. 13
gauge steel wire (aluminuni bands or wires are acceptable in equivalent strength and number). Use of
skids and/or support sheets of any material is not acceptable. UBC moisture_content is not to exceed -
2%. .
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-White Goods “The recyclmg and dasposal of appixances, aiso referred to as ‘white goods
from the State. of Indiana occurs at scrap metal facilities in Indlanapolls and Chicago that preparc the
recovered matcnals for transport to the mills,

Currently, the shredding and landfilling of appliances involves a serious potential risk,
Appﬁancc recycling throughout the nation has decreased in the past two years due to a concern about
the presence of polychlorinated biphenyls (PCBs). PCBs are regulhted by the AUnit'ed States Toxic
Substance Control Agency which sets standards for their handling and disposal. Currently, the disposal
oi:tions for PBCs are determined by the PCB concentration. Generally when PCBs occur in material
at concentrations below 50 parts per million (ppm), théy are not regulated. Above that level, special
standards for handling and disposal apply. Therefore, the concentration levels of PCBs are a critical

issue for appliance recyclers,

In the normal recycling process, white goods are shredded and the metal is then
magnetically separated from the remaining material which includes plastic, rubber, wire, dirt, etc, -- a
residue knov«:n in the industry as "fluff." Normally, the flulf is disposed in a landfill and the separated
metal is sent on to a steel mill for reprocessing. Recently, fluff Ahas been tested by local environmental

authorities and, in some instances, alleged to have more than 50 ppm PCBs.!

At issue are appliances manufactured before 1979 which contain small. capacitors that may
have PCBs inside them. PCB is a oily liquid substance used as a dielectric fluid in capacitors; capacitors
are small devices attached to electric motors used to regulate the clectrical flow. Capacitors can vary
in size from a few inches long to almost a foot in length. Some are easy to remove from the appliances,
while others are much more difficult to locate and remove. By agreement of appliance manufacturers,

appliances made since 1979 do not contain capacitors containing PCBs.

The possible presence of PCBs presents a major problem for companies interested in
recycling appliances. The recycling of appliances is a financially marginal enterprise The recycling
company must collect appliances, shred them, load them for transport to a mill, and pay for disposal
of the fluff. The potential problems of generating material with high concentrations of PCBs, in tcrms
of both disposal costs and liability exposure, create an uneconomical situation This is why most scrap
dealers in the Northeast have stopped accepting appliances. One approach to solving this problem
would be for the scrap dealer to remove capacitors from units, at significant labor expense, and 'propcrly :
pack the capacitors for transport to an approved disposal site. Land!' ling appllances with capacitors

containing PCBs also carries a serious risk of liability exposure.

1 Institute of Scrap Recycling, Inc., Background Information: Handling Old Appliances, 1987 and 1988.
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The Inslitut'é of Scrap Rééyclihg IﬁdgstfiéS'tIS_RI), ihe tradé association for scrap deaieré;"
is currently- working with the United States Environmentil Protection Agcncy (EPA) to determine if
PCBs do, in faci, occur in fluff in concentrations greater than 50 ppm. Seven sites around the country
are now bé'mg used in a pilot program. Samples of shredded scrap. from each of the sites are being
tested for PCB concentrationé, The EPA report on this pilot project is due to be released by the end
of 1990. The repdrt may conclude that fluff does not contain PCBs at concentrations greater than
50 ppm, which should stimulate the recycling of appliances, Or, the réport may conclide that further
testing is required to make a final determination. In the meantime, ISRI is advising its members to
recycle only those appliances which are certain not to contain capacitors with PBCs. Detroit area scrap
brokers report that they are testing their own fluff and are within current EPA standards.

The capacity for the industry to consume appliances is good given the concentration of
steel mills in the region. However, the toxicity issue is one that must be reviewed by all parties handling

waste appliances. :

General Scrap Metal - General scrap metal includes a variety of scrap metals from
industrial and residential sources. The materials currently being processed are transported to Detroit
for preliminary processing and are then shipped to steel mills, The material is categorized as No. 2
steel. The price range in Detroit historically has been $20 to $40 per ton. The Detroit market reports
that it can coﬁsume all of the No. 2 scrap that can be generated by Indiana. Quality control standards

are specific to each purchaser.
Plastics

Based on current estimates of total municipal solid waste landfilled in the United States,
approximately 13% of all landfilled material consists of plastics. Although the actual annual volume of
plastics disposed each year has increased significantly since 1970, the total weight of these disposed
materials has remained relatively constant duc to the lighter, more durable plastic packaging currently
used. This increase in volume without a commensurate increase in weight increases the difficulty of
economically recycling plastics. Plastic packaging is now displacing a number of other alterriative

materials used in the past for packaging, including glass, tin cans, aluminum, and paper.;_Most'p!astiEs

(i.e., thermoplastics) can be recycled without significant technical difficulty, mainly by reheating the

material and reforming the resin into a new product. A large portion of the plastic inélustrial scrap
generated in the United States is already being recycled, cither in-plant or through recyclers who clean,

granulate, and pelletize the scrap material for sale to end-users.
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The primaryv_diﬂicl.ilty in recycling plastics arises due to the :fi_umcrous types of plastics and

the difficulty in differentiating between and separating the different plastic materials. In the past, plastic
recycling has bc.enlhindered as a result of two major problems: (1) contamination due to an inébility
to separate plastics by resin type and (2) the need to process the plastic into a transportable densified
material.
Based on discussions with a number of recyclers, brokers, and major end-users in the
central United States (including Indiana, Wisconsin, Ilinois, and Ohio}, a number of firms are currently
willing and able to purchase post-consumer plastics collected in Indiana. However, market barriers exist
for certain types of plastics. The main barriers for styrene, LDPE and other-non-?ET/HDPE plastics
will be: (1) generating sufficient quantities of each resin type for economical processing; (2) educating
the general public as to which products are made of these materials; and (3) properly separating these
materials once collected. 'The following is a brief description of the five major groups of recyclable
plastics, along with a discussion of major recyclers/end users, quality standards, transportation

requirements, and current material pricing, -

Polyethylene Terephthalate (PET) - Based on information provided by the Plastic Bottling
Institute, PET accounts for approximately 20 to 30% of all plastic containers used nationally, New or
"virgin" PET plastic is primarily used in soft drink containers, while recycled PET plastic is used in a
number of manufacturing products, inclut;ling polyester strapping, fiberfill, tennis balt coverings, and

polyester fabric,

Historiéally, the market for PET has been relatively stable. Currently, prices paid for
post-consumer PET beverage containers range from $60 to $200 per ton. Transportation costs for
shipment of PET varies directly with the distance traveled to the processor’s facility. Transportation
costs usually range between $20 to $60 per ton, Granulating PET bottles generally increases the price
offered by processors by up to $80 per ton, However, the actual cost of granulating PET bottles usually
ranges between $80 and $100 per ton.

High Density Polyethylene (HDPE) - The Plastic Bottling Institute estimates that HDPE

accounts for approximately 50 to 60% of alt plastic containers consumed nationally. HDPE is used in
é variety of plastic containers and products. Most individuals associate HDPE with the clear, colorless,
or otherwisé referred to as "natural” color plastic milk, juice, and water containers. In addition, HDPE
is used to produce containers for various other liquid products such as motor oil, cooking oil, laundry

detergent, and shampoo.
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Post-consumer. HDPE is .r.-:ur'ren.tly' -us'cd in a. m:gmb;:r of manufacturing "applicatfons;; A
including plastic lumber, roofing products, highway construction barrels, flower pots, drainage pipe, and
mud flaps. The m_éterial, like PET, is generally granulated, cleaned, and pelletized by plastic recyclers
for sale to end-product manufacturers. Post-consumer HDPE accounts for approximately 60 to 65%

of all post-consumer plastic currently recovered.

The market for HDPE has been under extreme pricing pressure during latc 1989 and the
first half of 1990. HDPE processors contacted cited a significant weakening in offshore demand for
post-consumer HDPE and competition for virgin HDPE material as the primary reasons for the sharb
decline in prices paid for post-consumer HDPE. As recently as 1988, processors had been paying up
to $360 to $400 per ton of post-consumer HDPE. Current quotes for post-consumer HDPE range from
$80 to $350 a ton. Most processors feel the market price for post-consumer HDPE will at least stabilize
at current levels, if not increase, primarily as a result of an explosion at the Phillips Petroleum virgin
HDPE production facility in Texas. The explosion at the plant has reduced national production of
HDPE by approximately 20% or 1.2 billion pounds per year. In addition, processors contacted have

' indicated that the Phillips facility will not be on-line for at Ieast one to two years—. Therefore, it is likely

that demand for post-consumer HDPE will stabilize, if not increase, over the short to intermediate term.

Prices paid for post-consumer HDPE also vary greatly, depending upon the degree of color
separation performed prior to sfxipmcnt. Mixed loads of HDPE (which may include milk and water
containers, shampoo and detergent bottles, and motor oil containers) are generally of lesser value to
plastic processors than pure loads of colorless HDPE (milk and water containers), Mixed
post-consumer HDPE prices quoted by processors ranged from $80 to $160 per ton, while pure colorless
loads of HDPE commanded significantly higher prices, generally ranging from $180 to $350 per ton.
Processors of HDPE value colorless HDPE more highly since the colorless variety of HDPE can be
used in a number of manufacturing applications, particularly for products that require specific coloring,

HDPE, like PET, must be densified prior to shipment in order to make it cost effective.

Low Density Polyethylene (LDPE) - LDPE and other flexible or film plastics are used in
a number of packaging applications such as garbage bags, ice bags, stretch wrap, and other plastic
packaging .that does not return to its original shﬁpc alter applying pressure. P_ost-consﬁmcr LDPE is
-used in a number of manufacluri.ng processes such as garbage bags, pipe, and geotextiles. Markets
available for procéssing LDPE are very limited at this time, with the majority of LDPE recycling

occurring in the industrial community, -

Expanded Polystyrene (Styrofoam) - Styrofoam is used in a number of applications, most

notably for food handling (cups, platcs) and by fast food restaurants in fold-over sandwich containers,
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" otherwise referred to as *clam shells,” Currcnt]y, styrofoam is bcmg rccyclcd to a limitéd degrec by o

individual processors. Until rccently, no large scale recycling elfort had been performed due to the
limited supply of styrofoam. McDonald’s has recently begun to collect styrofoam packaging at a number
of its New' England restaurants, which is then processed for sale tosocal cﬁd product manufacturers.
Cleveland Reclaim Industries/Turtle Plastics is currently manufacturing license plate holders from
McDonald’s styrofoam containc;‘s in the Cleveland, Ohio area. In addition, other processors are
producing pelletized recycled material to be sold back to their industrial plastic supplying customers.

However, these materials need to be baled and relatively free of contamination.

A number of other procedures used to recycle styrofoam are in the development stages;

until recently, styrofoam was not widely considered as recyclable material.

Other Plastics - Other plastics considered to be recyclable include thermal plastics used
in foam pads, trash cans, trains, and automotive parts. Since these products are composed of a number
of plastic resins, scparatfon of these materials by resin type would most likely not be cost-effective.
Some Southeast Asian countries are hand sorting these mixed plastics transported from the United
States. In addition, certain extrusion technologies which use mixed plastics for manufacturing sign and
fence posts and plastic lumber are also in the production stages. Post-consumer mixed plastics generally
have a lower value relative to post-consumer PET and HDPE, with firms paying $10 to $20 a ton for
mixed materials. For the most part, recycling systems for mixed plastics are still in the development
stages and will be influenced by a number of factors, including acceptance of post-consumer mixed

plastics by end-user manufacturers and the future price and availability of competing materials,

PVCis included in this category and is considered a recyclable specialty plastic with a high

market value. However, the short supply of post-consumer PVC has limited its collection and reuse,
Major Plastics Recyclers and End-users

The current very firm market for post-consumer plastics is a result of: (1) increased
processing capacity by a number of major plastic recycling and end-product manufactunng firms entcnag
the plastics’ recycling industry, and (2) entrenched firms expanding their respective operations.” Based
on telephone interviews with several plastic recycling/processing and end- -product manufacturmg firms,
a large market is available for the sale of post-consumer PET and HDPE plastics generated in the State

“of Indiana. Table V-22 provides a represcntative list of major PET and HDPE processors and
end-users that are willing to purchase post-consumer plastics from Indiana, along with facahty location

and reported processing capacity. -
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Table V-2-2. Major PET and HDPE Processors/End-Users

ANNUAL CAPACITY
COMPANY LOCATION IN TONS PER YEAR
United Resource Rec. Findlay, Ohio 5,000
Eaglebrook Plastics Chicago, 1llinois _ 6,000
Mid-West Plastics Stoughton, Wisconsin 10,000
Cleveland Reclaim Industries Cleveland, Ohio 15,000
N.E.W. Plastics Corporation Luxembourg, Wisconsin 2,250
Welkman Allentown, Pennsylvania 550,000
Partech . Anderson, Indiana 10,000
Trojan Plastics New Castle, Indiana 6,000
Plastics Recycling Alliance Chicago, Illinois 10,000

This list contained in Table V-2-2 is not meant to be all-inclusive. Instead, it is meant to
provide a representative sample of the major PET and HDPE recyclers and end-product manufacturers
with the ability to handle post-consumer PET and HDPE plastic collected and handled within the State
of Indiana. All firms were extremely intertgstcd in receiving larger amounts of PET and HDPE

materials generated within the state.

Markets for LDPE, styrofoam, and other non-PET/HDPE plastics are much more limited
due to the difficulty associated with: (1) the public’s ability to recognize and scparate these materials
for reéycling; (2) increased handling costs by plastic recyclers during separation from PET and HDPE;

and (3) the overall limited supply of cach of these separate plastic resins.
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RECYCLING STRATEGIES

Development, implementation, and operation of a succhssful recycling program requifes

that four groups of strategies be considered. They are:
®  Collection Strategies

®  Processing Strategies

®  Market Devclopment Strategies
®  Funding Strategies
®  Education Strategies

A discussion of strategies embodied within each group follows.

COLLECTION STRATEGIES
Residential Curbside Collection Services

Numerous cities have implemented or are in the process of planning residential curbside
recycling progranis. The cities of New Yark, Philadelphia, and San Francisco are serving approximately
one-third of their single-family and small-unit complexes. The cities of Seattle, San Jose, Charlotte, and
Cincinnati are serving all of their single-family households. The cities of Miami, Los Angeles, and
Phoenix are providing pilot collection programs and are planning to serve all households. The cities of
Denver and Nashville are planning programs that will be im plemented wﬂhin the next year. Residential
curbside programs provide citizens with a simple system for participating in recycling. . The primary
components of these programs include public parlicipélion, collection mechanisms, proces;ing of
materials, and markctiné of materials. Some cities provide the curbside collection service in-house, by
means of their own public works dcpartments, while others contract for services. Usually, if a city

provides waste collection services, it will consider providing recycling collection services,
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. The provision, of residéntial -recycling scrvices is c}ilicél to encouraging citizens to

participate in waste reduction. The successful recycling progréfns have provided weekly residential - ‘

collections, houéchold recycling containers, and ccﬁiectiqn service on the same day as trash coll_t’mtion.
Since trash collection services may be provided in different ways, provision of collection service on the
same day isn’t always possible. The exact type of program differs across the county, based on who is
providing the service. Some communities provide sourcc—separéted services, whereby materials are
separated by material type by residents prior to collection. Others provide collection of co-mingled

materials,

At the state level, there have been two primary strategies to delivering local residential
curbside recycling service. One strategy for the state to-mandate ‘that citizens- participate by keeping
recyclables separate from waste items. The State of New Jersey was the first to implement mandatory
recycling regulations, followed by Rhode Island and Connecticut. The second strategy, first implemented
in Oregon, is for the state to mandate that local government must provide residential collcction services
to its citizens. In Oregon, all cities with populations of over 4,000 must provide residential recycling
éollecliog services. Given the aggressive waste reduction goal in Indiana, it is likely that one or both
of these strategies will be required. Some communities that mandate citizen participation enforce the
law, some do not. Enforcement is ‘usually in the form of a fine similar to a parking ticket or a refusal

to collect waste, or both.

Local governments need to decide whether to provide the collection service themselves or
to contract for the provision of service. The local governmental role is entirely different depending on

which strategy is developed. If the local government is delivering the service, it will need to employ

staff, purchase equipment, and make arrangements to process materials. If the local government is -

contracting for service, it will be required to perform a competitive bid process. Most contracts are for
a five-year period. Contracts usually require a monthly payment to the contractor versus up-front
capitalization. Such contracts generally require the vendor to provided collection, processing, and

marketing services.

Some states have mandated which recyclable materials must be collected; other states have

+ left this decision to local governments. Typical materials collected include newspapers, giass, and mefal

cans. Some communities also collect plastic containers and other materials, A decision on what

materials will be collected is critical to selecting appropriate collection and processing equtipment.

Serious consideration should be given to requiring collection of newspaper, phone books, corrugated

- cardboard, grocery sacks, magazincs and catalogs, office paper, plastic containers, steel cans, aluminum

cans, glass, and motor oil. If the If disposal bans for these and other materials are enacted,

consideration could be given to aligning materials to be collected with materials banned from disposal;
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" this may not be possible for some matenals such as apphances Cousxderatxon could also be gwen to_'_
mandatmg the. prov:s:on of waste collection service at the local Ievel, such that every city with over
specific population size would bp required to provide waste collection scmce‘(e.g., over 5,000 persons).
As for whether the state should mandate citizen participatioﬁ, consideration could be given to a
voluntary program for two years, with consideration of mandatory participation in cities not signiftcantly
reducing the waste Stream. Mandatory participation may not be necessary to the success of a recycling
program. However, if voluntary recycling goals are not reached within a specified period, enactment

of mandatory progfams may be necessary to achieve the goals.

Local governments providing residential recycling services should consider providing
residents with household recycling containers. Most large city recycling collection programs have been
successful in encouraging citizen participation by supplying containers for household use. Most
communities provide collection service to single-family homes and apartments up to usually four or six
units. Larger apartment or condominium units ( up to 25 units) are generally provided with spei:ializéd
service, which is more costly, Although large residential buildings are more costly to service, collection
service should be offered, as should recycling containers, Consideration should be given to the

frequency of collections; weekly collection is the suggested frequency.

The provision of residential recycling services is not a service that will pay for itself solely
from the sale of recyclable materials. The earned income from the sale of materials will assist by means ’
of offsetting thé cost of provision of the service. There will also be financial savings based on avoided
disposal costs and avoided operational costs based on normal waste hauling services, However, in most
cases, a funding mechanism will be required. Provision of matching funds to local governments by the
state would assist with recycling start-up phases. Over the long-term, local government may need fund

the service.
Multi-family Recycling Serviceé

Over 1,600 cities now provide residential recycling services to their residents. The majority
of these services are provided to single-family living units, and unit sizes up to usually four- or s:x—plcxes.
Cities have found that multi-family living complexes arc the most costly to service and resident
participation is often lower, so many cities have not begun to service multi-family living units. However,
the participation of all Indiana citizens in recycling activities, regardless of what form of housi'ng they
live, may be necessary if the Statc’s'-aggressive waste reduction goals are to be realized. Therefore, the
State could work with local governments to ensure the provision of recycling collection services to

residents of multi-family living units in the same manner as those provided to single-family residences.
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- Owners ().f"mnl_tiffari:ily Buﬂding; w1th m.réf_25 u.,n‘its‘ could be required to produce a
recycling plan that would be provided to the locﬂéovcrﬁrﬂent for 'review;' The plan would outline what
materials will Ee collected, how they will be stored, an'd how colléction service will be managed.
Consideration could be given to mandating the provision of mhlti-family récycling collections for all
cities over a specified population size (e.g., over 5,000 persons). '

.

, One of the difficulties of providing recycling services for thulti-family living units is the lack
of space in apartments to store recyclable materials and the Iaék of space on-site to store collected
recyclables for collection. Building codes could be altered to require provision of adequate space for
storage of recyclable materials in any new multi-family complexes, or existing complexes when

remodeled.
Rural Areas

.Providing recycling services to rural residents is difficult because of the cost of collection
of materials and the cost of transporting materials to processing facilities- Provision of recycling
opportunities to rural residents may require assistance from the state. All landfill and transfer station
operators should be required to provide recycling drop-off facilities. Consideration should be given to
requiring waste haulers that provide service to residents in communities with populations of less than

3,000 to provide recycling services to their customers.
Commercial Sector

The commercial scctor’s participation in waste reduction will be critical to the success of
meeting the State’s goals, Most cities and states have not engaged in providing collection services for
the business scctor. States like Rhode Island and Maine have mandated corporate participation in
recyclihg. Other states have, in effect, persuaded the business sector to participate by means of disposal
bans. Most communities have determined that the cost of recycling for businesses should be borne by
the businesses themselves, as a cost of doing business. However, some states provide te_éhrﬁca]
assistance to businesses developing waste reduction and recycling programs, Employnient of staff to
proﬁdc technical assistance to businesses developing recycling and source reduction proérams could be
considered. Consideration could also be given to requiring commercial waste audits of all businesses
employing more than 200 persons. Disposal bans will most probably be the primary mechanism for
encouraging corporate par{icipatiori if the State proceeds with development of a disposal ban program,
A state could mandate corporate participation in recy;cling, although this could be ﬁeld as a secondary
option. For a disposal ban to be effective, a technical assistance program will be necessary, as will an

enforcement program.
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' PROCESSING STRATEGIES

On-ce'rccyclable materials are collected from residents, they will need to be processed.
Local and state governments are developing material recovery facilities (MRFs) for the purpose of
processing recyclable materials. Material recovery facilities should be designed to process all of the
materials that will bie collected byl means of residential collection programs. Also, consideration should
be given to processing some commercially generated materials, Some states have developed a state
network of MRFs to support local government’s programs of marketing recyclable materials. The three
primary ownership strategics are private sector ownership and operation, governmental owners.hip and
private sector operation, and governmental ownership and operation, State ownership and private sector

operation is working well for the State of Rhode Island.

Similar to fire houses that are strategically located to provide firc prevention services,
MRFs need to be sited to maximize use by local governments. If the state were to assist with the
development and financing of a statewide network of MRFs, the State and districts would need to work
together on siting. Other states in the MRF business have contracted with the private sector for
operation of the facilities on a five-year basis. The contractor is responsible for receiving all materials, .
processing materials, assuring quality control, and marketing materials. The State or local government

- would have to perform a competitive procurement process to select the vendors.

A second potential strategy for development of the MRFs is for the State or local
governments to contract with the private sector to build, own and operate the facilities. This method
allows for the private sector vendor to pass facility costs on to the State or local government in the
per-ton processing costs over the course of five years, Management of the State’s financial role is
dependent on the State’s interest in the long-term strategy of how to fund and who should fund facilities

(as reviewed in the funding section of this paper).

If the State were to decide not to play a role in funding the MRFs, then local governments
would have the financial burden. State financial support would permit smaller local governments to
participate and permit the State to participate in the facility siting process. Also, the State’s participation
in the process could assure that adequate capacity is developed and that distributio;l of fa‘cilitit;.s

throughout the state is completed in fogical manner.
Consideration should be given to designing facilities that are as comprehensive as possible

in relation to the recovery of materials. This might include processing commercial waste and materials

like tires and wood waste, in addition to residential waste.
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' MARKET STRATEGIES

To complete the recycling and waste diversion cycle, the solid waste must be removed from
the waste stream and returned to the stream of commerce, Thcfcfore, the success of city-wide recycling
programs is dependent upon viable markets that will consistently purchase recyclable commodities. For
some materials, this is not expected to be problematical. The steel can recycling industry has reported
that it can purchase all of the steel cans collected in the State. However, the market for waste
newspaper ‘has been weak for the past two years, due to an oversupply of waste newspaper at the mills.
This oversupply is partially the result of hundreds of new residential curbside collection programs,
collecting waste newspaper that was previously disposed. State governments have begun to play a role
in market development, in an attempt to develop adequate capacity for recyclable commodities that will

be diverted from the waste stream.

One of the primary market development strategies being implemented in other states is
the concept of recycled content legislation, whercby the state mandate that newspaper publishers use
specific percentages of recycled fiber in production of newsprint. The legislative approach to recycled
fiber content is a new concept; therefore, it has not been completely tested. Historically, industry alone
has not proceeded with the development of adequate markets for recyclable commodities. Therefore,
if the State is going to play a role in inducing large volumes of waste recovery, the State’s parhc;panon

in market development will be very important.

The State can assist in the development of markets for recyclable materials in a number

of ways, The possible forms of the assistance are as follows:

lnsﬁtutional

Government Procurement Policy - One of the ways to increase demand for products
manufactured with recycled materials is through an aggressive government procurement policy.
Government's buying of recycled products helps create stable markets and establishes a model for other
purchasing policies. The State, by means of HB1391, has given preferential treatment to procurement

-

of products having at least a 509% recycled material content.
Establish a procurement policy for the broadest possible range of products containing ‘

recycled materials will encourage market devclopment, The policy could mcorporate thc following

provisions:
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A price preference mechanism for products that meet specified minimum ‘rec_{rclcd

content standards,

A price preference mechanism for products that are recyclablc.

Stipulations that allow and encourage all state agencies, local jurisdictions, and school
districts to specify the use of recycled and recyblablc products on all purchase

requests,
Minimum recycled content standards that meet or exceed EPA Guideline Standards.

Requirements that all state agencies, local jurisdictions, and school districts increase

the use of recycled and recyclable products.
Requirements that contractors and consultants use recycled and recyclable products.
Procedures for monitoring and enforcing the policy.

Requirements that all state agencies, local jurisdictions and school districts use

recycled paper for letterhead on all new orders after a designated date.

Requirements that the words "Printed on Recycled Paper™ and the recycling logo be

printed on letterhead and the title page of all reports.

Provisions for the establishment of a list of materials and products, content guide,
and price preferences to be revised periodically. At a minimum, the list should
include paper, tires, building insulation, lubricating oil, compost and compost

products, and plastics.

Designation of a state agency to perform such review, to participate in the
development of national (ASTM) standards and to be responsible for monitoFing and

enforcing this policy.

- Requirements that all vendors who intend to supply products containing recycled

materials estimate, in writing, the recycled content of such products. Successful

bidders would provide certification of such content.
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‘ New procurement gludelmes could bc developcd .and unplemented in a umcly fasl'uon o
This process would be aided by ass:gmng the pnmary respons:blhty to the Department of Envu'onmental
Management and by working with procurement officers and other state agencies so that their cancerns

can be addressed before rules are established, v

Recycled Content Legislation.- As noted in the Source Reduction Work Paper, recently
enacted legislation in California and Connecticut has focused attention on the ability of states to assure
markets for recycled newsprint by requiring that newsprint uscd in these states contain recycled fiber.
To assure the success of recycling programs, stable markets must be encouraged through the cxpandcd

use of recyclable materials.

Content legislation need not focus solely on secondary fiber in newsprint. Other products
can also be considered for content legislation. The following items should be considered when

considering content legislation:

®  Input from industry groups, including but not limited to publishers, mills, collectors,

and citizen and environmental groups,
®  Phased implementation.

®  Consideration of pricing, quality, and availability of newsprint contammg secondary
fiber,

®  Easy and reasonable documentation and reporting procedures.

®  Recognition of the regional base of mills and the publishing industrics. Any
legislation should be consistent and compatible with other regional efforts aimed at

increasing secondary fiber used in newsprint,

®  Legislation should not attempt to control the origin of the secondary fiber used by
mills, | -

®  The production and procurement of the highest quality newsprint possiblc.l

*

“If content legislation is adopted for newsprint, IDEM could recommend that other

products be evaluated as candidates for future content legistation.
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Establish an Ombudsgerson at the IDEM An ombudSperson could be established at the‘_
IDEM to assist busmesscs in obtaining permits and meeting other requirements when constructing new
capamty for use of recyclable materials. An ombudsperson would provide a s:pgle source of information
about permit and environmental requirements, could provide assistance in obtaining permits, and could
serve as a liaison between the IDEM, other regulatory agencies, and the project proponents. This type
of assistance would spcéd. up tht;. permit process and make regulation less onerous for the recycling

industry.

The ombudsperson could also serve as the source of information about markets for
recyclable materials, providing up-to-date market data and information to both local governments and

the recycling industry.
Economic

Consumption Tax Credits - To provide tax relief and, thereby, a financial incentive to those
Indiana businesses using recyclable materials or products made from recycled materials, a consumption
tax credit could be established for recycled materials. The State’s Business Tax is the logical candidate
for amendment. This incentive would offset federal subsidy of virgin materials and make recyclable

materials economically more attractive.

This type of an incentive has not been tried in other states It is difficult, without a detailed
analysis, to assess the actual long-term effect that a consumption tax credit would have on patterns of

use. Similar legislation was introduced in California, but was not adopted into law.

The amount of the credit or the formula for calculation of the credit would have to be
carefully derived to provide sufficient incentives for purchasing recyclable materials, The credit would
probably vary from material to material, and from grade to grade within a material classification. The

loss in state business revenues could be offsct by a tax on the use of virgin materials.

Two methods for establishing credit could be based on:

®  The price differential between virgin and recyclable materials to compensate for the

price advantage of competitive raw materials over recycled materials: or-

® A projection of disposal costs avoided by diverting these materials from disposal in

landfills or incinerators.
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- Limiting the credt to recyclable materials collected in the itate could also bé considered,

If this is not done, the State will experience a loss of revenues that will in effect subsidize the use of
recyclable materials from other states. This requirement would ci’eate‘a need for supplemental

record-keeping systems and certification processes to ensure that the eredit is being applied only to those

- materials collected within Indiaqa.

.

Tax Credits, Exemptions or Deferrals - To encourage sﬁaﬂ manufacturing and processing
businesses that use or process recyclable materials, a tax crédit, exemption, or deferral could be allowed
for purchase of necessary capital equipment. Small businesses tend to be more innovative in response
to changing market conditions than larger corporations; yet, they are often more constrained by limited
capital and cash flow. If limited to small businesses, a tax relief or other specific financial incentive is

likely to have a great influence on recycling,

Incentives could include tax credits or deferrals of the Statc’s Business and Occupation Tax
for equipment purchases or exemptions from sales tax due on qualified purchases. Any type of capital
equipment could qualify as long as its primary function was for the use or processing of recyclable
materials, The definition of "small business” could be that used by the State and the federal government
in their smaIl business. assistance programs. Oregon has a program, administered by that state’s

Department of Environmental Quality, that could be used as a model.

Tax credits, exemptions, or deferrals could also be offered to businesses forced to make
capital expenditures for equipment required to meet environmental regulations. These tax incentives
should be restricted to investments in cqﬁipmcnt and capital programs undertaken to meet State and
federal cavironmental regulations when adding capacity to process recyclable materials. The cost of this
program could be offset by a tax on processing or ménufacturing facilities that only use virgin materials

or a statewide tax on the consumption of virgin materials.

Authorize Diversion Payments - To increase and stabilize markets over the long term, local
jurisdictions could be authorized to provide diversion payments to recycling programs using revenue
from the State of Indiana disposal surcharge. Diversion payments w;)uld provide a con’lsistent source
of funding to recycling programs that handle low valued materials. State legislation would be rEquiréd
and guidelines would have to be developed. Since many recycling services cross jurisdictional boundancs

and the exact areas served are difficult to delineate, diversion payments could be allocated regnona]ly,

- by means. of the Solid Waste Management Fund.

An alternative would be to establish a statewide diversion payment fund 1o be used for

specilic types of recycling programs. This would allow the State to act on statewide priorities, set
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- consistent criteria for divérsion.'pdyments,- and respond to cyclical changes in.markets for recyclable

materials, This would also circumvent problems with ci'os.s-jurisd_ictional recycling services,

_ Eliminate Sales Tax - The climization of retail salés tax on prdducts containing recycled
materials would make those products more competitive with products made from virgin materials. State
legislation would be required, A mlmmum percentage of recycled content would have to be established
in order to determine eligibility for the sales tax exemption. These thresholds could beset at the same
levels as those required to receive preferential price treatment under the recommended government
procurement programs. Supplemental record-keeping would be required to segregate and account for
taxable versus non-taxable purchases by retailers. A source of revenue, such as a tax on virgin materials,

should be identified to compénsate for the loss in State revenues.
‘Technical

Technical Assistance and Research Support - The State of Indiana could provide technical
assistance and support research to identify and develop new uses for recyclable materials and increase
the use of recyclable materials. The most effective way to provide technical assistance and support
rescarch and development in the Indiana, considering constitutional constraints, is to provide direct
grants to universitics and non-profit foundations or funnel graﬁts through governmental or non-profit
agencies. The products and technologies that result from technical assistance a.nd research support will

ultimately reduce the need to export or landfill surplus recyclable materials.

Grants should target two types of activities:
®  Rescarch to develop new applications and technologies; and
®  Studies to market these new products.

Grants should be limited to projects targeting hlgh -priority recyclable matenals Pnonty
should be given to developing products that use large quantities of recyclable materials and have a long

useful life. Efforts also could be made to leverage private resources.

Establish Standards for Recyclability - To improve the quality of recyclable materials and
increase the recyclability of all products, legislation establishing standards for recyclability could be
adopted. Standardization of product manufacturing would make the quality of recyclable materials more

reliable and reduce contamination. Standards would identify materials that should not be used or should
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- be used onlyin limited quantitic's. Products that cbmbine‘matérials that ire otherwise recyclable should.

be targeted.

The Packaging Task Force could be charged with the task of déveloping these standards.
The Task Force would be responsible for examining the volume, weight, and toxicity of packaging
mate-rials, with the goal of reducing waste and increasing the recyclability of packaging. Implementation
should also be coordinated with any efforts to sct standards for recycled content in consumer products.

Cultural

Support Public Education Programs - To encourage the purchase and use of products
made from recycled materials, the State of Indiana could develop and support recycling public education
programs. The consumer, as well as private and public purchasing agents, needs to be informed about:

®  Which products are recyclable or made from recycled materials;

®  The environmental benefits that result from using these products;

¢  The avoided costs of using recyclable products; and

Where these products may be purchased.

State educational programs need to emphasize the recyclability of products and the use
of products coataining recycled materials. These programs could be developed for a statewide campaign
and local government campaigns. Sector-specific educational programs also could be dcvclopcci. The
environmental benefits of using products made from recycled materials or products that are recyclable
should always be highlighted. However, answers to technical and 'practical questions should be
developed and readily available. A State education effort should dispel the perception that products
containing recycled materials are inferior. IDEM could take the lead in developing and expanding
educational programs, convening a ;ask force of local government, recycling industry, and sector-specific

-

represcntatives to assist in the effort. -

Official Statewide Symbol Signifying Recveled Content - To inform consumers and

influence their purchasing habits, the Indiana could develop an official State symbol or logogram for

placement on products containing recycled materials. Labeling recycled products with a standard symbol

would enable consumers to easily recognize those products containing recycled materials, If the
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" products are generally comparable to othér products in terms of cost and. avaﬂabxhty, consumer‘

purchases of products made from recycled materials will hkely increase.

" Implementation of this recommendation on a stéte level may be difficult since many
products are produced and marketed on a national level. A federal recycling logo would be preferable,
and the Statc should encourage thzs However, the State nced not wait for federal action. The State

can dcf'me standards for use of its own recycling logo and set up an approval process for logo use.

Consumers should also be educated about products with potential for becoming hazardous
wastes. For example, if a potentially hazardous product comes in a package containing recycled content,

the recycling logo may inadvertently create the impression that the product is environmentally safe,

FUNDING

Implementation of waste reduction services including material collection, drop-off facilities,
processing facilities, staffing, and educational and instructional activities statewide will require a
'signiﬁcam financial investment. The Solid Waste Management Fund will provide some of the necessary
funding, Additional funds will be required and the State will need to determine the appropriate
mechanisms for funding programs. Experience in other states has demonstrated that earmarked funds
related to solid waste activities must be provided for effective results. One strategy that is being utilized
in states like Florida and Rhode Island is state financial support to assist local government in the early
years of development of solid waste recycling and composting. Some of the state brograms include

matching fund grants between the local governments and the state.

The most effective state programs have included state funding support to local government
for planning and implementation of services. In Florida, grants are provided to local government based
on a per capita basis; therefore, governmental entities do not compete for funds. Some states provide
ihe required seed funding for capital support for the short- term, such as providing funding for collection
equipment and processing facilities. The State of Rhode Island funded development and construction
of the material recovery facilitics, with subsequent private-sector opcrahon of the facilities. By provxdmg
start-up capital, a state absorbs a significant portion of the start-up cost; thereby releasmg local
government from the financial burden of start-up and permitting local government to focus attention
on dclivering the services. For many local governments, the process of collecting and especially
processing and marketing recycling materials is an aclivity with which they are not familiar. Therelore,
the State of Indiana will nced to cxamine the best mechanism, if any, for providing financial assistance.

One option is to usc the disposal surcharge funds collected at the state level, along with any other solid
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" waste funding sources developed to provide financial assistance for re¢ycﬁﬂg ‘program start-up costs.

A second option is for the State to permit the local sﬁréharge funds to be allocated for funding the
waste reduction programs. A third option may be to use State and locally generated disposal surcharge

funds for funding waste reduction programs. : :

On average, the provision of residential recycling services to urban areas is currently
costing between $12.00 and $24.00 per household per year. This number represents net costs after
income is received from the sale of recyclable materials. Therefore, a community with a population of
100,000, and approximately 40,000 living units (most of which are single-family or small complexes)
spending $20.00 per year in services, would requirc $800,000 for operation expenses. This annual cost
assumes amortization of collection equipment over a five-year period. If the local government operates
the recycling program, it is likely to purchase collection equipment. If the private sector operates the

program under contract, then equipment costs are divided per year based on length of the contract.

Additional funding would be required if the community had a high population of multi-family housing.

Additional funding would also be required for if yard waste collection and material processing services

were to be offered.

Funding mechanisms used in other states to fund waste reduction services have included:
advanced disposal fees (product charge), property tax, general fund appropriations, tax on waste haulers,
business taxes, and oil overcharge funding. Advanced disposal fees (ADF) are being used for general
funding of solid waste trust funds for waste reduction. In some cases, the ADFs are used for recdvcry
of‘spcciﬁc problem wastes, such as a $1.00 ADF on tires dedicated to tire recovery programs. Disposal

surcharges and ADFs are two of the most frequently utilized solid waste recovery funding mechanisms,

In other states, an important role for state government in recycling program start-up stages
has been to provide significant funding assistance, Some states have accomplished this by providing full
or partial funding for processing facilities and collection operations, such as funding constrﬁction of
material recovery facilities, purchase of composting processing equipment, or purchase of recycling

collection equipment. After providing signiﬁcant start-up assistance, some states begin to phase out

-their support. This strategy is one whereby state government is assisting local government to begin the

program, but at the same time making it the local government’s responsibility to operate over the
long-term, Start-up funds in some states have included operational assistance and in other states only
capital support. State funding has been effectively used to support recycling coordinator salz;ries and
educational /informational campaigns on the local level, Often,- local governments ‘have difficulty
supporting educational/informational tampaigns when capital is required for equipment. State
involvement in the educational campaign aliows an opportunity for presentation of a consistent message

statewide,
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 PUBLIC AWARENESS AND EDUCATIONAL STRATEGIES
Pﬁbl_ic support and convenience for citizen participation are the two most important
contributors to the success of waste reduction and recycling programs. -To meet the aggressive waste
reduction goals that have been set by HB1240, the State and local governments are going to have to
change the solid waste managcu‘lcnt behavior of every citizen in the state. In order for citizens to
participate, local government will need to deliver professional, reliable waste reduction services and will

have to educate the public on the importance of participating. The public needs to:
® Know wl?y individual participation is important;
¢  Know exactly how to particip;atc (e.g. how, what and where to recycle);
,. See successful waste reduction programs in action; and
®  Have waste reduction and recycling problems anticipated and solved.

The primary role of delivering waste reduction educational services to the general public
will. be the responsibility of local government and the districts. The educational programs will have to
be tailored to local programs (e.g. collection schedules, drop-off locations, etc.). However, State
assistance, in the form of statewide educational campaigns and technical assistance for local programs
will be necessary, Historically, most local governments have not had to educate their citizens about solid

waste management practices.

The first educational activity the State might participate in is a proécss to educate local
governmental officials, waste haulers, recycling firm representatives, and others who will have a role in
the waste reduction developments of HB1240. One of the most effective methods would be a series of
State-sponsored workshops held around Indiana. These events would focus on source reduction,
recycling collection and processing strategics, the economics of waste reduction, and markets for
recyclable materials. The workshops would prov:ide local government representatives with an
opportunity to have a hands-on mini-course on the components of services they will be r;spons?blc f(;r
delivering, including the educational, informational, and public awareness aspccts. As Jocal
representatives become educated about the elements of waste reduction, they will become more éffective

at instructing the citizens of their communities.
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“The State can also develop a statewide toll free 800.rec'yclin:g hotline for citizens. 'Citizens;""

throughout the state would be able to call in and have épéciﬁc questions answered and the State could

-then mail instructional literature to them.

The State can produce public service announcements on source reduction, recycling, and
com;;osting for the mass media. These productions can be developed to permit specific additional
information to be added for local areas (c.g. local recycling phone number). In other states,
television,radio stations, and newspapers have donated air time and newspaper space for thesc iﬁ:portant
messages. House Bill 1391 requires IDEM to provide technical assistance and education programs
about alternatives to land disposal and incineration of solid waste. Programs similar to those described

here could accomplish this task,

The State can also produce an instructional slide presentation on its entire solid waste
program, focusing attention on the types of waste and volume of waste gencrated in the state. Also,
with attention focused on solutions including source reduction, recycling, and composting, this production
could be utilized by IDEM staff or targeted audiences. The State could also produce a similar video

tape production that would not require a staff presentation.

Additionally, the State could consider producing specific "how-to "tapes." Examples include
a "How to Start an Office Paper Recycling Program” and a "How to Start a Backyard Compost Pile.”

The State could also consider developing and publishing a guide to waste reduction activities in the state.

The State might require a theme and logo for its statewide involvement in waste reduction.
Other states and cities have used a variety of slogans, themes, and logos to communicate the waste
reduction message to their citizens. Connecticut uses "RAY CYCLE," a super-person character who
éppears in an educational cartoon book for children and performs at school assemblies. The State of
New Jersey has a character named R. E. Cycle who is a magician; part of his act includes turning waste
products into new materials. These campaigns are designed to help citizens identify and become
involved of waste issues. '

The State could develop an educational curricelum for school chiidrenr'gradc—é K—lé.
Education programs about responsible solid waste managcrhcnt has short-term and long-term benefits.
Students bringing home information about the local solid waste situation and about local oppo;tunitics
to recycle can immediately affect adults’ solid waste disposal habits. And, as students begin to make
their own buying and disposal decisions, the information they reccived as students can ieaﬂ them to
continuing responsible behavior. Numerous other states have developed excellent waste reduction

curriculum programs for school children. The State of Orcgon has "Re: Thinking Recycling," Rhode
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- Island has "Oscar’s Optidhs," Ohio has "Suber S:{verllnves-tiggtors,.f' Wéshihgton has "A-Way with Waété;"'
and Michigan has "WISE” (Waste Information Ser'-i‘cs for'Educatioi;l). All of these programs can be used
as models. The Department of Education could work with IDEM to develop a curriculum, test it, and
implement it. An effective prbgram could include lesson plans, hands;on cxpérienccs (building a model
landfill), field trips to solid waste facilities, video tape instruction, and computer games.

The State, in cooperation with local governments, could_ expect to maintain a high level

- of educational activity and public outreach for years to come, until old wasteful habits have been

transformed and waste reduction, recycling, and composting have become second nature for citizens of

Indiana. By means of HB1926, the State has developed the Indiana Institute on Recycling to develop

concepts, methods, and procedures for assisting in efforts to recycle solid waste. The goals and

objectives of this organization are as follows:

®  Research barriers to recycling markets and make recommendations to the General
Assembly to correct these barriers. This should include financial, institutional,

regulatory, and public perception barriers.

®  Research funding mechanisms for recycling and composting programs and facilities.
Make recommendations to the General Assembly for making financing of these types

of facilities easier for local government and the private sector.

® Investigate new methods for recycling and composting. Evaluate their impact on

existing markets, programs, and need for regulation,

®  Investigate recycling opportunities for rural communities and citizens. Make

recommendations {o increase participation in rural areas,

®  Act as a referral center for elected officials, environmental groups, citizens, and other

interested in recycling information,

®  Monitor and evaluate recycling programs throughout the state. , -

®  Work with other solid waste advisory groups formed in the state to develop

conmsistent recycling recommendations.
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e Recomménd pl;iorities for inc;éaéing the number of i{ccyélifng pngranils thro‘ughou._f, . l‘
the $tatc, focusing on includiné as man-y components of the residential, comqerdaL
and industrial waste stream as .'possible.

The Indiana Recycling Coalition (IRC) is a not-for-profit corporation representing
conccrned mtlzcns, local officials, business, industry, and environmental orgamzatlons IRC works to
expand waste reduction, reuse, and recycling efforts throughout the state. The IRC serves as an
information clearing house and sponsors an annual recycling conference. Similar organizations in other

states have been instrumental in assisting the development of effective recycling programs,
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CASE STUDIES

WEST LAFAYETTE

The city-operated recycling program provides residential recycling collections to 3300
households which represents approximately 90% of the homes. The materials collected include
aluminum, glass, newspaper, and stecl cans. The City also collects appliances and scrap metal for
recycling. Yard waste is also collected separately, The City expects to recover a total of between 1200
and 1300 tons of solid waste during 1990, representing approximately a 25% reduction of the waste
stream reaching final disbosal. The City processes the material and at this time has no plans for

expansion,

LA PORTE

The city-operated rcéycling program provides residential recycling collections to the entire‘
population. The City estimates citizen participation is between 60 and 70 percent. Materials collected
include aluminum, glass, newspaper, and plastic PET and HDPE. The City provides recycling buckets
to resident, Thé City processes the recyclable materials. The City also provides a commercial recycling
service to businesses; and about 150 of the 400 businesses participate. There is one drop-off facility
provided for recyclable materials. The City collects yard waste separately and long term, La Porte would

like to develop 2 compost program.

NOBLE COUNTY

Noble County provides citizens with a mobile recycling center which collects newspaper,
cardboard, mixed paper, aluminum cans, glass, steel cans, aﬁd plastic PET and HDPE. The mobile
center is parked in one area of the county each day and returns on a weekly basis. The County Eollectg
50 to 75 tons of recyclable materials per month. The County plans to develop a pilot curbside collection
program. The County is also developing a composting program. The County also plans to de'veiop a

waste oil recovery program. The County processes the recyclable materials.
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BARRIERS TO RECYCLING

Major barriers or obstacles to waste reduction and recycling exist at a variety of levels,
State governments ‘are working to reduce governmental barriers in the interest of i mcreasmg waste
recovery. For instance, local governments can assist waste recovery by means of zoning regulatmns that
support provision of space for recycling centers at multi-family complexes. States are attempting to
assist wastepaper recovery by means of procuring recycled products, Some of the barriers to increasing

waste recovery are reviewed herein.

TRANSPORTATION

Transport regulations in the State of Indiana require common carrier permits for the
transportation of commodities and are taxed for transporting commodities. Therefore, trucking firms

contracted to transport recyclable goods are taxed. However, waste haulers transporting waste are not

taxed,

COMMERCIAL SOURCE-SEPARATED COLLECTION

The major barrier to implementing this method is the lack of efficient internal collection
systems and space for businesses to store recyclable materials such as corrugated cardboard on-site.
There is also a lack of financial incentives for haulers and building owners and managers to establish
and operate these systems. As disposal costs increase and as rate structures are modified to encourage
waste reduction and recycling, these barriers will begin to disappear Franchises and contracts for
haulers should be structured to provide an incentive to recycle materials, as well as makc recycling

worthwhile for building owners and managers.

LACK: OF AWARENESS AND MOTIVATION _

. Without an awareness of the need to reduce waste and without some reason to reduce
waste, few reduction efforts will occur. The population, both producers and consumers, must be

educated regarding the desirability of waste reduction. Reduction efforts cannot be effective without
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a general awareness of both the waste problem and thc naed to. rcducc the amount of waste whlch :s‘
disposed. In addition, some means of providing a source of motivation, such as increased d:sposa} costs
or variable rates, is necessary.
THROWAWAY SOCIETY

Society has been taught and encouraged to usc items and then throw them away., Often
the approach is portréyed as being less expensive and easier. Citizens use disposable razors, cameras,
eating ware, and a variety of other products without thinking about disposal consequences.
COST OF DISPOSAL NOT REFLECTED IN PRODUCT PRICES

The ever-increasing cost of waste disposal is not reflected in product prices. If it were,

an "economic signal" or financial incentive would be provided to individuals and manufacturers to

minimize their purchases of disposable products.

DIFFICULTY SITING FACILITIES

This barrier includes the difficulty, time, and expense associated with siting solid waste
recycling facilities.
{NHERENTLY VOLATILE AND CYCLICAL NATURE OF MARKETS

Price swmgs and the cyclical nature of the market are common characteristics of markcts

for recyclable materials,

. UNQUANTIFIED "TRUE COST" OF GARBAGE DISPOSAL
The ever-increasing cost of waste disposal has not been fully quantified and is not reflected

in disposal charges or product prices; the crucial ecomomic role recycling plays in solid waste

management is not currently recognized.
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BACKGROUND

INTRODUCTION
Composting is the biological decomposition and stabilization of o;'ganic matter.
Composting occurs when organic wastes naturally decompose over time and produce a biologically stable

end product. This is the same process that produces humus (organic topsoil) in forests.

When the compost process is properly controlled, the organic fraction is stabilized into a
material that can be easily stored, handled, and used in an environmentally acceptable manner.
Controlled composting is essentially a management program for natural processes, encouraging growth
of organisms that consume organic materials. The product is a decomposed, disinfected, and .stabie

organic material thaf is beneficial to plant growth.

Interest in composting began to develop in the United States in the 1950s when research
was initiated by a number of universities and government agencies. As a result, the comyposting process

is now well enough understood to be applicd on a large scale.

GENERAL DESCRIPTION

Most commonly, controlled composting occurs under aerobic (oxygen-rich) conditions.
Acrobic processing systems are designed to maintain moisture, oxygen, and temperature at adequate
levels to sustain the microorganisms that consume the organic materials. Using air as a source of
mtrogcn and oxygen, the organisms break down the materials’ carbon based constituents. Composting
can also occur in anaerobic (oxygen-starved) environments. Anaerobic digestion in controlled
composting systems is typically more difficult to control and decomposition takes longer.

Both aerobic and anaerobic processes produce heat and other byproducts. Aerobic
processes produce carbon dioxide and water, while '
anacrobic processes (digestion or fermentation) produce methane, carbon dioxide, and hydrogen sulfide,
Both involve some level of odor. However, while aerobic processes produce an earthy odor, anaerobic

processes produce the "rotten egg” smell associated with hydrogen sulfide gas. In either p’roccss,_ once
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'thc organic fraction has bccn substanhally consumcd orgamc matcr:als stablhzc into a- blologxcally-. ‘

mactwe state.

Vermiculture, another composting approach, uses worzus and insects to digest organic
materials, Bacteria in their digestive tracts help to reduce the organic materials, Because neither
anaerobic decomposition nor vermiculture is commonly used to compost municipal solid waste (MSW),

they will not be addressed further in this report.

In general, composting systems are designed to produce a stable end product quickly. The
rate of decomposition is determined by the type of material, local climatic conditions, system
configuration, and operating procedures. Depending on the method used, most aerobic composting

operations can produce an end product in one to six months.

Most biodegradable organic material is suitable for composting; however, certain organic

materials, such as meatscraps, may cause odor or attract vectors. Generally, simple and easily accessible

organic materials produce a better compost product more quickly, In the United States, most ’

composting programs use sewage or wastewater sludge, yard waste, or a combination of the two
(co-composting). Other parts of the world, particularly Europe, have been successfully composting these
materials with MSW for 30 years or more. MSW composting in the United States is a relatively new

technology that is receiving increasing interest.

Yard waste consists of matcrizﬂs like leaves, brush, tree and shrub trimmings, grass
clippings, garden waste, and tree stumps. Nationally, yard waste represents 15 to 20 percent of the
municipal solid waste stream, depending on the local climate. Before 1976, most yard wastes were
burned in private yards or at community disposal facilities. However, with the passage of the 1976 Clean

Air Act, open burning was outlawed and most communities began to dispose of yard waste in landfills.

Yard waste is bulky for its weight, requiring a disproportionate amount of space in
shrinking landfills. It is difficult to control, resisting compaction unless it is size-reduced with a grinder.
In addition, natural decay of this dense, moist material contributes to landfil gas and leachate
production. Understandably, many state and local governments have actively discourraged ~if not
prohibited, the landfilling of yard waste. As a result, municipal waste management officials havc begun

to take innovative approaches to managing this troublesome waste.

One solution is yard waste composting, either alone or in combination with sludge or
MSW Not only does composting dramatically reduce volume by as much as 80 percent, but composted

yard wastes, alone or in combination with sludge, yicld uscful end products suited to a number of uses.
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Yard waste is an ideal target for diyerting material from landfill-disposal. It is easy to

identify and separate from other types of refuse genéra'ted by the home owner. In general, both
individuals and municipal and commercial entitics generate yard wastes as part of maintaining Jawns,

public parks, and landscaped businesses. ' . ,

Because yard waste compost is derived from a relatively uncontaminated waste material,
the resulting product is quité versatile. Yard waste compost is an economical substitute for purchased
soil amendments, and can be used for private and pubiic landscaping and road-cut stabilization. The
compost can also be sold to local and regional buyers seeking affordable substitutes for their current

soil amendment applications, such as commercial horticulture businesses or garden suppliers.
At-Home Composting

There arc two primary approaches to yard waste composting: at-home composting and
community composting. At-home composting occurs at the house or multi-family residential complex
(on the same lot as the residence). At-home, composting offcrs a simple, low-cost approach to divérting
yard wastes from the waste stream. Leaves, weeds, grass clippings, and waste garden material are
typical yard wastes that can be composted. Homcowners can also add vegetable kitchen scraps to their
compost piles. Because the y:ird waste does not leave its original site and thus does not enter the waste
stream, the at-home composting program can be a cost-effective way to reduce the waste stream and
reduce the burden on collection or disposal systems. Reduced material handling cuts cost, and

participating residents can produce a valuable material to benefit their home landscaping needs.

At-home composting relies on individuals to compost on their properties using
low-technology approaches. The homeowners use the small amounts of compost generated as a soil
conditioner and mulch, Local government programs usually provide instruction in the purpose and
methods of composting, either directly to interested citizens or through more organized programs such
as the Master Composter program practiced by the City of Seattle. In this program, a number of
volunteer "master composters” are trained in composting methods and compost use. These master
composters then train others in their neighborhoods. In some programs, interested citizcn§ are provided

-~

with free or low-cost backyard composting bins.

Yard waste produclion can be minimized by using landscaping and horticultural ﬁractices
that produce less yard waste. For example, grass clippings can be reduced by planting perennial ground
covers instead of lawns. Modifying mowing and fertilizing practices can also reduce lawn growth and
reduce the materials collected for disposal. For instance, mulching mowers allow grass clippings to be

"

left on the ground.
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Education is crucial "to a successful bac}&ya;d-. cqmpbsthig program . and ‘is relatively

inexpensive to implement, Education efforts include training intcrested citizens in methods of backyard

composting, infdrming local horticulturists, landscapers, and others about the advantages of backyard
composting, and establishing demonstration projects at parks, nature cgnters or other appropriate areas.
For example, some county cooperative extension services provide pamphiets on yard waste recycling and
reduction techniques. These paxﬁphiets give information to homeowners on mowing, fertilizing, and
maintaining lawns while reducing yard wastes. Such efforts can be coordinated with the tounty’s overall

composting education programs.

However, while making a contribution, at-home composting will not significantly reduce

the total waste stream because:
®  Not every yard is large enough to allow for at-home composting;
®  Not cveryone will be interested in composting;

®  Only leaves and grass can be readily handled in back yard composting, Brush is not

usually handled;
®  Not everyone will want to use compost; and

@  Both the acsthetic impact of a compost pile and the cost of an enclosed system may

keep people from composting.

-In addition, changing homeowners’ attitudes, time constraiats, and mobility may preclude

consistent participation, even with ongoing educational efforts.

At-home composting programs typically have low participation, and are estimated to
* reduce the total waste stream by 2 to 3 percent. Conseqhently, backyard programs must be
supplemented with an alternative for those who can’t or don’t want to compost on their properties.

-

Community Yard Waste Composting
Yard waste that is not composted at home can be collected and processed by a central

operator. In a community composting program, yard waste is separated and prepared for collection by

individual waste generators. A central operator coliccts the separated waste, transports it to a
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" processing facnhty, processes it into compost and markets or othermse dlstrlbutes the.end product. Tl'us o

central facxhty can be publicly or privately owned.

Although communily composting is more complicated and expensive than backyard
composting, it is much more effective in diverting yard waste quantities from landfills and benefits more
of the community. "People are generally more willing to participate in community programs because it

is more convenient. Around the country, community programs average 85 percent participation.

Community programs also generate local business opportunities, government revenues, and
affordable sources of soil amendments for public projects. Programs operated by a local government
can realize direct benefits, such as cost savings when the compost product is used as a substitute for
purchased soil amendments in public landscaping or related projects and additional revenues collected
by selling compost products to local and regional markets. If the program is privately operated, the

waste diversion program becomes an opportunity to develop a new local business.

The major disadvantages of community composting are cost and complexity, Compared
to backyard composting programs, community collection, processing, and distribution require more
planning and management, as well as greater capital and operating costs. To ensure cost-effectiveness,
a community program must be designed to balance the additional costs and complexity against potential

revenues from the product.
Municipal Solid Waste Composting

Municipal solid waste, which is largely organic material (some studies suggest as much as
70 to 80 percent), also lends itself to composting. Many facilities in Europe and elscwhere compost the
organic fraction of MSW. Some of these are co-composting facj:ilities. Only a few MSW compoéting
facilities are in operation in the United States, but interest is growing and several facilities are in the
planning stages. The driving forces for development of MSW composting in the United States include
the desire to find alternatives to incineration and landfilling as methods of waste volume reduction and
final disposal. Before MSW composting will become an accepted solid waste alternatwc in the United
States, composting facilities need to produce a hlgh-quahty finished product. Stable markcts for MSW
compost could be developed if quality control procedures are developed which assure end users of

consistently high-quality products.

There are two strategies to the MSW compost market. One approach is to process the
mixed MSW. The mixture is shredded and ground, blended with a nitrogen source, typically sewage

sludge or urea and water, and mixed in a composting reactor. The compostable paper, food scraps, yard
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" waste, and nitrdgen sourcé can comprise more than 70 percent of the soliil waste stream. This material

will process m,to a stable humus product. However, this product also contains the non—degradablc.

fraction of the waste stream. This non- degradable portion is what limits the markctabxhty of most MSW
compost. In Florida, Minncsota, and Illinois, compost with a high percent of i inorganic material will not
meet state requirements for marketing, There are indications that_cdmpos_t having lower aésthetics will
not be marketable in Indiana,

The second strategy for composting MSW is to remove non-degradable material from the
waste stream before composting, Separation of organics from non-organics by the waste generator
before collection generally permits production of a higher quality MSW compost than is produced by

separation of the materials after collection and prior to composting,
Sludge Composting

Composting sewage sludge can' be an ideal solution to a troublesome waste stream.
Although many communities use sludge in beneficial land application programs, they may be limited by
agricultural practices, available land, or climatic constraints. Sludge management alternatives such as

composting can make a significant contribution to the success of sludge management programs.

Constxtuents found in sewage sludge make it a rich source of nitrogen, phosphorous, and
other essential nutrients. When amended with a high
carbon source, the result is a mixture that encourages microbiological activity and produces a finished

compost material with excellent gardening qualities.

Most sewage sludge usually comes from an anaerobic digester or is undigested Sludgc from
a treatment plant’s primary settling basin. These sludges are normally dewatered to 15 - 25 percent
solids. Before amendments are added, sludge usually has a consistency of tooth paste and is difficult
to keep aerated unless it is mixed continually, exposing new surfaces for oxygen transfer. Adding drier
organic amendments or bulking agents such as sawdust, wood chips, ground tree trimmings, or other
yard waste in a high enough volume can significantly reduce the need for mechamcal aeratlon
Amendments affectively dry sludge out and increase air voids. Amendments such as wood chips can
also i increase the available organics in the compost mixture. An ideal composting amendment should
be dry, have a low bulk density, degrade easily, be readily available, and have a low cost. Some
commonly used amendments include wood chips, sawdust, rice hulls, straw, agricultural waste, yard
_ waste, and MSW. Addition of such amendments to sludge is considered to be a co-composting process.
. Although the quality of the finished compost may be affected by the amendment used, all amendments

provide a way to increase acration for the compost system,
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Wood chil:-us'.i and "saWdusf :;re‘thé t}io;st c-on!mon: amendraents used in sewage sllidéé-
composting. This combination yields more desirable products thz:m MSW composting; however, there
is a significant demémd for MSW compost in topsoil deficient areas. -

. ‘ )

Past industrial waste practices of dumping heavy metals such as cadmium, mercury, and
lead into the wastewater strcam have caused concern over the use 6f wastewater sludge for agricultural
purposes. Pretreatment programs which began in the early 1980’s have signiﬁcantly reduced the
concentrations of metals in many community wastewaters before they reach municipal treatment systems.
The resulting sludge now produced from these systems can be used as a beneficial resource, and as
sludge compost, it is an excellent soil conditioner. As a fertilizer, sludge compost releases organic
nitrogen slowly, allowing plants to use more of the nutrients and- minimizing nitrbgcn losses to

groundwater,

Whether sludge is land-applicd, incinerated, or co-composted with other materials, it is
strictly regulated by the EPA to prevent contaminants from entering the food chain or from threatening
human and animal health. Proposed new regulations are scheduled ‘to be finalized in October 1991,
These new regulations are expected to encourage the beneficial use of sludge and help promote other

solid waste alternatives such as co-composting sludge with MSW and yard waste,
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COMPOSTING STRATEGIES

Whether applied to yard waste or MSW, a typical composting program has four main

components;

Collection;
Processing;

Marketing; and

Education.

Each of these components must be designed to complement the others. Additionally,

composting program development may require review of environmental and cost considerations.

COLLECTION SYSTEM DESIGN

Equipping and operating a yard waste collection system can be expensive, Collection can
account for 50 to 80 percent of the total capital and operating costs of a centralized compostmg

program. There are two basic approaches to yard waste collection:

®  Drop-off collection; and -

® Curbside collection.

These two approaches are similar to those used to collect recyclable materials. Drop-off
collection systems require yard waste generators to separate their waste and transport it to a central
collection point. Curbside collection systems only require participants to place their separated yard

waste at a designated pick-up point, usually a curb or alley near where the waste is generated.

Reguiar garbage collection scrvices would not ncccssanly have to be altered when ,
implementing a MSW composting program, The organic pornon of MSW, scparated from the MSW
stream at the point of generation, can be collected and delivered to a composting facility. instead of
taking the orgaaic portior to a landfill or other disposal facility. The same collection approaches utilized

for yard waste apply to collection of the source scparated organic portion of MSW, If the separated
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"MSW is placed in bags'-for collection, the bags would have to be émptied, either manually or

mechanically, at the curbside or at the composting facility.
Drop-Off Programs s

Drop-off collection systems can be applied anywhere and are often used to supplement
curbside service. However, drop-off systems are most appropriate in rural, sparsely populated areas or

areas where curbside collection services are not available.

Simpler to operate than curbside collection systems, drop-off systems are usually more
affordable, requiring less eqﬁipmcnt and fewer staff. However, because drop-off systems are less
convenient (requiring people to take their waste to a central point), these systems have 5 to 10 percent
participation rates compared to 85 percent with curbside systems. Thus, a drop-off system will generally

recover considerably less total yard waste than a curbside program.

Drop-off sites can be difficult to maintain. Throughout the year, program operators must
find ways to control blowing debris and prevent illegal dumping of other refusq at the sites. During

peak yard wastc scasons, drop- off sites require greater attention to control traffic, as well as debris.

In general, the drop-off site should be designed to promote cleanliness and minimize
impacts on the local environment. Deposit points should be located within a buffer zone to contain
odors, dust, and blowing debris. Further, the site must be graded to allow ample drainage and prevent

ponding that could promote waste decay and carry unstable organic materials into nearby water supplies.

Depending on how the waste will be managed after deposit, yard waste is commonly
deposited either in open or covered piles on the ground or in roll-off containers. Containers can fill up
quickly and require frequent collection. Compacting yard waste should be considered when it will be
tranSported long distances to be composted. This can be done by using a compactor or grinder before
loading the yard waste into a transfer vehicle or by using a packer truck as the transfer vehicle. High
noise levels may make grinding impractical if the drop-off sites are located in populated areas. Front-end

loaders are commonly used to load piled yard waste into trucks or compaction equipment.

Some of the equipment used at drop-off sites can be used to deliver other -typcs of
municipal services and may only be needed part-time to adequately operate the drop-off system. When
planning a cost-effective community com.posting program, alternative sources and equipment uses should

be considered.
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A drop-off site .collection system wnll be most cost-effcctwe if it is designed to mmumze

hauling distances and frequency to the central compostmg facxhty Even packcr trucks fill guickly with™

such dense and voluminous waste, requiring frequent dumpmg. Tunc and fucl-consuming hauls reduce
productivity and increase operating costs. Transfer areas that con§oilidatc' collected yard waste for
further transport can reduce transportation costs and can also serve as drop-off sites.

An example of a drop-off program for yard waste is opcréted in Austin, Texas. A
Christmas tree recycling project collects over 200,000 trees each year through temporary drop-off
centers. Volunteers unload trees at the sites, while local haulers provide containers and haul the trees

to a central site where local tree trimmers chip the trees. The chips are then used by the

city for landscaping. A drop-off operation in the Denver area receives yard waste throughout the year.'

The material is allowed to decompose and is then used as bedding for horticultural plants.
Curbside Programs

A curbside collection program for yard waste is most applicable in areas where refuse is
already collected regularly from the curb or alley. Curbside collection systems are most effective if they
are supplemented by drop-off sites to serve homeowners and others who generate yard waste but do

not have refuse collection service or want to dispose of yard waste between scheduled collections.

Curbside collection systems usually recover greater ql;antities of yard waste than do
drop-off systems. Depending on how the system is designed, curbside programs are generally more
equipment- and labor-intensive than drop-off systems. Additionally, curbside programs require sustained

promotional and educational efforts to maintain cost-effective participation levels,

In general, curbside collection programs can recover more materials than drop-off
prog:ams because théy promote greater resident participation. People respond positively when asked
to separate their yard waste and deliver it to the curb or alley where the refuse is collected, rather than
separating and then transporting the waste to a drop-off site. The average participation rate for curbside

yard waste collection approaches 85 percent as compared to 5 to 10 percent for drop-off systems.

&

When addressing the economic and loglstlcal feasibility of curbside collection systems,
planniers must define three basic program factors:

®  Requirements for how yard waste will be presented at the curb;

®  Methods of collecting the yard waste from the curbside; and

®  Systems t(} transport the coﬁccted waste to the processing facility,

;

£
i

V-74

1



L3

.Collection Mct-ho&s - Yard waste can either be set out at the curb in loose piles or in o

disposaBIe or permanent containers, Allowing waste to be piled loosely at the curb is more convenient

to the homeowner and promotes greater participation, buf it can cause problems, Uncontained debris
can be carried about the area by wind or water, producing litter and clogging storm drains, Further,
yard waste cannot be piled at curb zones posted for no parking, since the piles would obstruct traffic.

Although containers can make a curbside collection system more expensive and complex,
they can also alleviate the problems associated with loose piles. In addition, when waste is packaged,

collection system operators have more options for collecting it. But participation ratcs can drop when

. residents are required to cut their yard trimmings to fit a container. Containers also allow more

contaminants to be "hidden" in the collected yard wastes. If containers are introduced into a collection

system, they must be compatible with the existing collection and processing systems.

Containers can be disposable or reusable. Disposable containers, such as paper or plastic
bags are less expensive and easier to handle than reusable containers; however, plastic bags add to the
overall waste stream and can complicate waste collection and processing. For example, plastic fragments

contaminate the compost product, so the bags must be removed before the yard waste is processed.

Several communities have addressed the problem of disposable bags by providing residents
with biodegradable paper bags. The reported advantages include maximized convenience for the
resident, minimized processing costs, and maximized potential uses for the finished product since the

resulting product is supposedly uncontaminated,

Many composting operations around the country use biodegradable paper bags for

coliecting yard waste. The bags are made in 30 gallon sizes and are

generally wet-strength treated. The paper bags are both degradable and compostable. As organic

material, thcy become an integral part of the compost product, breaking down in the decomposition
process. A disadvantage of the biodegradable paper bag is its unit cost, which is more than a plastic
bag. However, this cost is offset by the_ labor costs required to separate pieces of plastic bags from the
compost. Biodegradable paper bags are also subject to moisture degradation, even when wet-strength
treated; they should be collected in a timely manner and should not remain standing inrwater“for afny

length of time.
Biodegradable plastic bags are made with a starch-based additive that promotes bacterial

attack on plastic waste. The microorganisms consume the additive; destroying the structural integrity

of the bag. The microorganisms consume only the additive, not the plastic itself. The additive
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" comprises only about 6 perccnt of the total ‘bag matenal the remamder of the bag degrades into plast:c' o

dust.”

Orﬂinary plastic can take anywhere from a few years.to perhaps hundreds of years to
-decompose, Promoters of cornstarch-addmve bags say that wholc bags degrade within nine to 18
months, wnth propef compost pxlc aeration, shredded bags in less time. I-Iowcver, these claims have not

been substantiated by actual field testing.

Even though plastic bags may deteriorate during the composting proceés, the plastic
material remains and contributes to the contamination of the finished compost product. Additionally,
"biodegradable plastic" bags actually contain approximately 30 percent more plastic than ordinary plastic
bags. Because of their relatively unknown degradation characteristics, some composting facility
operators consider yard waste in "biodegradable plastic” bags to be as contaminated as yard waste in
ordinary plastic bags. There is also some concern that biodegradable bags may be weaker, that they

may begin to break down before they are used, and that residual chemicals may be relcased during

degradation, Also, all types of plastic bags tend to jam shredders unless the equipment is operated at -

reduced speed. Another disadvantage arises from the heavy metals used as stabilizers and pigments.
These can and do leach into the compost as the plastic decomposes. Cadmium - a toxic metal used in
pigment - was found in a municipal compost operation in Lincoln, Nebraska. It was traced to yellow

dye in the degradable bags that held leaves and grass clippings.

Reusable containers can help to reduce compost contamination from disposables; however,
they are more difficult to handle and are initially more expensive. Most of these containers are plastic
or metal cans, with 32- to 90-gallon capacities. Larger containers can be shared by neighborhoods,
Some cans are specifically designed to be used with mechanized collection vehicles, constraining options
for equipping the collection fleet. More often, the cans are emptied by hand into a collection truck,
allowing more flexibility in container design. Residents are most frequently asked to provide their own
containers, with some programs specify which types of containers are acceptable. Other communities
provide containers as a way to encourage participation.

The cost of reusable cﬁntainers varies with material, capacity, and manyfother Tactors.
Thirty to 32-gallon plastic trash cans range from $10 to $15 each. The price of wheeled containers
ranges from $18 to $38 for 32- gallon units to $63 to $75 for 90-gallon units. Muiti-.fan'xiiy unit

containers of 300 to 400 gallons cost from $160 to over $200 each.

Curbside Collection Equipment - In designing a system to collect waste from the curb,

planners must consider how their options are tied to other program components, such as curbside
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" presentation of the yard Qaste; or the maik'et'spQCiﬁcatibus for the conipost' products. For example, o
if yard wastes are presented loose at the curb, the collection system should probably include a front-end
loader or a vacuum system, as well as a crew to rake up the loose debris. If the yard waste is bégged,

processors may empty the bags to prevent contamination of the final compost product.

Although some technologies have been specially adapted for yard waste collection - mobile
vacuum units, for example - most collection systems use equipment commonly found in refuse collection

fleets. Some of the most common curbside collection configurations include:

®  Collection of loose yard wastes using dump trucks and a wheeled loader with
multiple crews consisting of a loader operator, operators of a fleet of 8 to 12-Yard

dump trucks, and a team of two to six rakers;

® " Collection .of bagged residential yard waste using paper or plastic bags and

-compactor trucks. Crews consist of one or two collectors and a truck driver;

¢  Collection of yard wastes in a 90-gallon container using a semi- automated system

and a packer truck, Crews consist of one to two collectors and one truck driver;

®  Collection of loose yard wastes using an open dump truck and vacuum unit, either
towed on a trailer or as a completely self-contained vacuum unit. Crews consist of
a vacuum unit operator, truck driver and a team of rakers to control blowing debris;

and

®  Collection of loose yard wastes using packer trucks and an automated loading system,
having an articulated "arm and claw”. Crews consist of a loader operator, truck

driver and a team of rakers.

Open trucks and trailers hauling loose yard waste are simple to operate, but they fill
quickly and need to be unloaded often. In addition, truck/trailer combinations are less maneuverable,

~

further reducing productivity.

Vacuum units used to collect loose yard waste are reportedly effective. I-Iowever,‘they arg
relatively expensive and require careful operation. Also, vacuum units are limited in the type of yard
waste they can effectively recover. Sticks and wet leaves can clog the mechanism or be difficult to pick
up. Finally, such units are usually operated with open trucks, producing the same problems as described

above. Vacuum units come in two types: (1) self-contained units that include both the vacuum machine
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.~ and a self dumpmg collectlon unit and (2) units w:th .only the vacuum ‘machine, Self-contamed units can:
be either trailer- or chass:.s mounted and cost bctwcen $15 000 and $40,000 for the body or body and”

trailer. Units consisting of only the vacoum machine are usually traﬂcr-mounted and designed to load
into enclosed containers that are built onto dump trucks. These vacyum machines range in cost from
$6,000 to $25,000, with most in the $10,000 to $15,000 range.

Articulating arm and claw systems, more versatile than vacuum units, are-able to pick up
5 x 5" x 5 piles of trimmings, grass clippings, and leaves. Claws can easily load packer trucks.
.However, these units are expensive and must be operated by trained personnel. The capacity of

articulating claws ranges from 0.25 to 2 cubic yards and cost between $4,000 and $11,000.

Packer trucks are usually used to collect yard wastes. The trucks permit cdmpaction of
the voluminous wastes, increasing a crew’s productivity and decreasing operating costs for each collection
route. Packer trucks are also versatile fleet additions, useful for hauling other types of waste. Retail
price for a 25 cubic-yard rear-loading packer truck ranges between $60,000 and $100,000.

Reconditioned, used equipment can be purchased at a 20 to 50 percent savings.
Some of the described equipment is commonly used to deliver other types of municipal
services. Commercial operators might develop a more cost-cffective composting program if they can

identify alternative sources and uses for their equipment.

Other Collection Considerations

Seasonal Variations - Collecting yard waste can be a problem because of the tremendous

variations in volume that can occur throughout the year, In temperate climates, the collection season
may last all year. However, a variation in the amount of yard waste generated at different times of the
year will probably still be tioticeablc. In some of the northern states, yard waste collection is offered
only at certain times of the year. Maﬁy communities have devcloped curbside yard waste collection
programs as part of larger solid waste collection contracts or in conjunction with curbside recyclable

collection programs.

.

-
'

Another important planning consideration is the type of materials that will be collected.
Some estimates suggest that as much as 75 percent of yard waste is grass, with leaves comprising 20 to
25 percent and brush 5 to 10 percent. However, these ratios are hlghly dependent on local conditions

and seasons.
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Most curbs:de ya::d waste collcctlou. programs collect matenals weekly, at lcast durmg -

periods of hlgh generation, Partxcnpatnon may be mcreased by collecting yard waste on the same day
as garbage. However, some studies have indicated. that this may not always be true, possibly because -
yard waste is gencrally collected at a single time during a sﬁcciﬁb week or Imonth, not regularly
throughout the period.

A recent survey of yard waste curbside collection programs indicated that the total route
size of the programs varied widely. For loose collection, the route sizes varied from 1,000 to 2,500
households per route. Containerized collection routes ranged from 700 to 3,500 households. The survey
indicated the costs of curbside collection programs. Costs were reported on to range between $1.00 and

$4.00 per houschold per month.

Yard Waste Transport - The most cost-effective transport systems are designed to

. minimize hauling distances and frequency. As with drop-off systems, transfer areas can help address

this concern. Further, system efficiency can be greatly improved by using a mobile grinder to reduce
wastes or a compactor to condense materials before they are hauled in trucks or transfer trailers to the

central processing center,

Yard wastes can be composted at transfer fa.cilitics, creating a network of smaller compost
operations around the service area. This approach eliminates sccondary hauling costs and.makes
composted products more conveniently available to the residents who generate the waste. How;ever, a
decentralized composting system requires greater coordination and additiona) permits, and costs more.
Some of the costs associated multiple composting sites could be controlled by transporting processing
equipment, like mobile grinders or front-end loaders, from site to site. The multiple-site approach is
gcncraily more feasible if the sites are located away from densely populated areas.

Commercial Collection - The commercial sector generates significant quantities of yard

waste. Most of this waste is generated by landscape contractors that service single family residences,
multi-family dwellings, and commercial establishments. These contractors collect and transport the
wastes to dlsposal facilities, in effect providing a separate yard waste collection system. _Incentives to
contractors and businesses disposing of commercial yard waste may be necessary to encourage : either
delivery of the waste to a centralized composting facahty rather than the landfill or composting of their
waste. Residents who use landscape contractors can encourage landscape crews to leave the waste at

residences where curbside yard waste collection is provided.
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' COMPOST PROCESSING -

Inlselecting a compost processing system, specifications for the final product must be

carefully considered. Most composting systems involve at least three stages:

e Preprocessing‘- preparation of the material through screening, size reduction and
contaminant removal;
® ' Composting - controlled biological decomposition; and

®  Postprocessing.
Preprocessing

Preprocessing is designed to prepare materials for maximized decomposition rate and

biological activity,

Yard Waste Preprocessing - In general, yard waste is considered a clean material and does
not usually require much preprocessing. Thus, at operations dedicated to yard waste, preprocessing
primarily consists of size reduction to reduce woody materials. Reducing the size of yard waste material
before starting the compost ‘process greatly reduces the time necessary to achieve a stable finished
product. Equipment typically used for this type of processing includes commercial/ industrial tub
grinders, hammermill shredders, and chippers. Before the waste is ground, impurities, such as plastic
bags, wire, or rope should be removed. The amount of preprocessing actually required will depend on
the level of source separation and contaminant removal before or at the point of collection.
Preprocessing may occur on-site at a composting facility or at satellite stations (transfer or drop-off

points) before the waste is transferred to the facility.

Tub grinders are the most widely used yard waste size reduction equipment, Some tub -
grinder units can process materials up to 12 inches in diameter. Tub grinders using external power

sources cost betwecen $15,000 and $35,000, while self-powered units cost from $36,000 to $131,000.

Shredders are being used more frequently at yard waste compost'ing sites. Shredders can’
generally process materials faster than tub grinders, but they cost more - typically from $75,000 to
$400,000. '

Programs collecting woody materials can use a chipper to reduce volume, Most chippers.
can accept materials with diameters of 6 to 12 inches. The chip size is often adjustable depending on
the product desired. Chippers cost from $10,000 to $50,000.
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“Reducing tﬁc size of brush and tree trimmings'facilitates:-_handling of the'éompostable{‘ o

material, Blending casily digested grass and stems with more resistant woody materials speeds the
composting- process; the harder, more uniform wood .chips also help aerate the piles, enhancing
decomposition. The composting process can be further enhanced if leaves are also pre-shredded to

speed digestion.
MSW Preprocessing - Preprocessing of MSW generally involves:

& Materials classification;
®  Size reduction; and

. ang (adding moisture).

Large non-compostable and bulky items such as white goods and tires must be removed
from the MSW. Glass, metals, and other abrasives should be removed to protect the machinery,
improve the quality of the final product, and provide for salvage and recycling. However, removal
increases the facility’s operating cost. Most of the sorting can be accomplished by manual separation
or screening techniques, while ferrons metals are removed in the preprocessing or postprocessing stages
by magnetic separators. Other non-compostable compounds not removed in the preﬁrocessing stage

are removed during post processing.

Grinding or shredding the remaining material reduces the parlicic size to facilitate handling
and digestion. Grinding also permits easicr removal of certain impurities, increases the quantity of
compostable matenal, and mixes the material. Not all processes use grinding before digestion; some
processes allow the non-biodegradable glass, metals, and other materials to grind with the waste as it

tumbles in the digester. Screening, before or after grinding, will remove large fragments.-

Thoroughly mixing the composting materials before they begin decomposing is a critical
part of any composting operation. The more homogeneous the mixture, the less likely it will be to
develop anaerobic pockets that can cause temperature differences, reduced product quality, or odor

problems. Inadequate mixing is generally only a problem when co-composting sewage sludge or MSW.

"However, yard waste composting can be significantly improved when the waste materials are thoroughly

mixed.
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Composting .

The numerous aerobic composting tcchnologies can be classified into three basic methods:
“dndr;)w systems, aerated static pile, and in-vessel systems. In Eomparison to in-vessel, windrow and
aerated static pile systems are considerably simpler and less expensive to develop and operate.

Windrow Systems - In the windrow approach, preprocessed waste is composted in Tong
piles (windrows), on a flat site that may be open to the air or covered. Windrows are acrated
mechanically by turning the material periodically with front end loaders or special windrow turning
equipment. The turning frequency is depeadent on the composting materials, moisture, texture, stability,
alternative acration methods (blowers), and operational goals such as odor control, composting speed,

and pest control.

Although windrow systems can be less capital intensive and complex, they must be
operated effectively to properly manage the compost process. If piles are not turned frequently enough,
~ the center of the pile may not receive adequate oxygen, permitting development of anaerobic conditions
that may produce strong, unpleasant odors, This is particularly a problem if grass clippings comprise
a large fraction of the waste. Because the clippings are very dense and moist, it is difficult to ensure
adequate oxygen levels. .One approach mixes the clippings with dirt or mature compost. This keeps the
organic materials mixed and separated to‘encourage air flow. Once the digestion process is complete,

the finer material can be removed by screening.

Pile construction can be as critical as pile management for effective windrow composting.
Piles must be constructed to accommodate local climatic conditions. Pile dimensions help ensure that
the center of the piles will not overheat in the hot summer season and that they are sufficiently dry
during periods of rain and high humidity.

Mechanical compost turners can be self-contained units that straddle the windrow or push
the composting material to one side as they operate. Other units are propelled by a tractor. These
units move the material to the rear of the machine. Depending on the design, windrow turners can
extend up to 7 feet high and 18 feet wide, with rates up to 3,000 tons per hour, The self containé‘d‘uniis
cost from $100,000 to $200,000. Systems which réquirc a tractor or loader for propulsion range in price
from $35,000 to $70,000. .

Static Pile Systems - In a static pile system, air is introduced into the pile thrbugh air duct
systems usually installed beneath the base of the pile. Aerated static pile operations avoid anaerobic

conditions by introducing a consistent and controllable measure of air to each pile. This air can be
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- positive, blowing up throhgh the, pile, or negative, drawing air down throu‘i'gh the-pile: - Positive aeration

will use less-energy; however, negative acration permits the process air to be exhausted through odor

scrubber systems when necessary. In general, aerated static pile systems have higher capital costs, but

lower overall operating costs than turned-pile systems. o

Both static and win;:lrow systems must be managed to control moisture levels, In many
cases, this includes periodic infusions of water. One method of moisture control employs soaker hoses
placed along concave troughs at the top of windrow piles. Vehicles equipped to spray road construction
sites have also been used effectively to water windrow piles. In more elaborate systems, sprinklers are
installed above or beside each row or pile. All systems must include means to control runoff from the

piles. Often, runoff can be simply reintroduced to the composting materials,

In-Vessel - Containment systems are designed to promote rapid digestion rates by
continuously acrating and mixing the material in an enclosed structure, Although these systems can
produce an end product more quickly, they are more complex to construct, operate, and maintain.

Moisture and temperature levels must be closely monitored.

Designs for in-vessel systems vary widely. One system, shown in Figure V-3-1, combines
the windrow and containment approaches in a two-step process that accelerates early digestion
processes, using a rotating drum system. As the mass begins to stabilize, it is deposited into windrows
to finish decomposition and cure ihto an end product. Facilities are commonly designed to use a system
of fixed augers or agitated beds to promote mixing, such as the agitated bed system shown in Figure V-
3-2. Most in-vessel systems feature forced aeration, as well as a graduated system of vessels, aliowing

new material to be introduced as more mature masses cure,

Other Considerations - Temperature control is an element in managing either windrow
piles, static bﬂeé, or containéd compost masses. In order to meet USEPA requirements, temperatures
must be sustained at a level high enough to destroy pathogenic organisms, weed seeds, and other
undesirable components. Although the composting process can produce high temperatures of over
140 F (60° C), it is critical to sustain temperature exceeding 130° F (55° C) for a minimumrof 100 hours.

-

Moisture, usually water, is added to the yard waste or MSW to ensure adequate

.decomposition. Sludge or septage is added in co-composting programs to provide adequate moisture.

The components are then blended mechanically to produce a homogeneous feed material for the

composting process.
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Odor control can also be a problem. Although proper acration can generally prevent B
uadue odor, in-vessel systems can produce a large ‘amount of gas that may need treatment before being

released,
Postprocessing (Finishing)

Postprocessing includes curing, preparation for markef, storage, and packaging, The

method will, in large part, be dictated by market standards.

Generally, curing is considered to be a final step of the decomposition process and is used
to stabilize compost that is not entirely digested. The freshly processed compost mass is deposited into
windrows or piles for a cooling-off period and final digestion, Such piles are monitored for the carbon
to nitrogen (C:N) ratio, A satisfactory C:N ratio will depend on how the material is to be used. If it
is to be applied as a soil amendment, the C:N ratio should indicate low carbon so that ongoing digestion

does not steal nitrogen from the host soil. Most market buyers will specify their C:N tolerance range.

Once digested materials have stabilized, they must be finished to market specifications.
Preparation may include further size reduction through grinding and screening, as well as other cleaning
processes to remove contaminants such as plastics, undigested wopci chips, or metals, Screening
operations are often accomplished by using disk screens or trommel screens. Grinding operations can
be accomplished using equipment similar to that used in the preprocessing stage. Screening equipment
fqr compost facilities can be purchased with a variety of throughput capacities. Trommel screens
typically cost from $60,000 to $135,000. Costs for combined shredder/screens which provide an
opportunity to reduce the particle size before screening, typically range from $25,000 to $180,000.
Equipment such as roller grinders, disk-mill grinders, and ball mills are more appropriately dcéigned
for fine screen-size grinding. As requirements for consistency increase, screening processes become
more complex. In some cases, finishing may also involve adding enhancements, such as nutrients, to

produce a higher-grade product.
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Commercially Availablf: Systems - The gtrowmg mterest in the United States in compostmg-

as a cost-effective and enmonmcntally beneﬁmal alternative to sohd waste disposal has prompted a~ |

number of European companics to estabhsh offices and orgamzat:ons here to market, design, build and
sta:t-up integrated composting systems. These systems, having long gperating histories in Europe and
other parts of the world, mcorporatc the three elements of compost processing just described -
preprocessing, composting and postprocessmg The systems are ma:keted as a complete package,

tailored to the specific requirements of a municipality or community,

MARKETING

The potential uses for compost will depend on the type of material and the quality and
characteristics of the compost. Compost is commonly used as an additive to improve soil physical
properties and fertility when used in high enough ratic. Most of the readily decomposable organic
matter is consumed during the composting process. The material remaining represents a stabilized
organic material. - Thus, when applicd to soils, the effects of compost are apparent over long periods

of time, Some soil improvements from compost additions are;

Increased available nutrients;

Decreased chemical fertilization requirements;
Improved soil porosity;

Improved soil aeration;

Enhanced soil aggregation;

Decreased soil crusting;

Improved water infiltration;

Improved water retention; and

Increased cation exchange capacity.

Compost can be used to reclaim land or as soil amendment in the horticultural and
agricultural industries. While compost produced from yard waste is generally entuely organic and
contams few if any impurities, compost produced from MSW and/or sewage sludge may contam small
quantities of contaminants such as trace metals and bits of plastic and glass. The quantity of i n‘npurmcs
depends upon the original mateiial composition and the processing it receives. Impurities may limit

compost uses and affect its overall marketability in comparison with commercial compost brands,
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Public sector uses for compost include parks dcv:lopmen:t'_ and maintenance, road aqd"
highway maintenance, and landfill cover material. Much of the MSW compost produced to date has
been used for landfill cover. ' '

Landscape contractors, nurseries, and residential users are frequent horticultural compost
users. The luxury horticulture industry typically requires a high-quality, consistent product similar to

peat moss and, therefore, would probably prefer yard waste composts to MSW compost products,

Although agriculture may be a potential large volume application for compost, it has not
proved to be a good market. Agriculture does not typically demand a high quality compost since the
material is used for erosion control and top soil stabilization. Agricultural applications, however, limit
metals and organic compounds, and may also specifically limit glass, plastics, and other non-

biodegradable components.

Sod farms are an ideal use of compost material. Although they require a well stabilized
consistent product, the compost acsthetics are not as critical as for the nursery or residential markets.
Sod farms also have a continual need to replace the top soil removed each time sod is harvested from

an area.

Currently, land reclamation has the least demanding market specifications. Because most
land reclamation is in remote locations where the existing soil lacks ingredients essential to promote
vegetative growth or prevent erosion, certain impurities not tolerated by other markets could be
contained in compost intended for this use. The Indiana Department of Natural Resources has over
1,000 acres, mined and abandoned prior to 1977, which would benefit from soil amendment treatments.
Six to seven thousand acres are disturbed annually in Indiana and will require reclamation. These areas
could potentially use more that three million cubic yards of compost material annually. The \-.rolume of
reclamation, specification of nceded materials, and transportation costs will determine the viability of
this potential use. '

EDUCATION : : ' =

Whether composting MSW or only yard waste, educating residents and businesses about
the ease and benefits of composting is generally required to achieve a significant reduction in the volume
of organic material reaching final disposal. Effective composting education programs provide the public
and private sectors with information on what materials can be composted, how the material can be

composted, and where the material can be composted. As with recycling and source reduction education
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. programs, involvement of ‘the igidi{riduél is 'key.to;the sﬁcc_css of a composting program. Education- o

programs help fo get the public and private sector involved and help to keep them involved.

A major barrier to a successful composting program, as with recycling and source
reduction programs, is a lack of public awareness of the problems associated with the disposal of organic
waste and the dispdsal solutions available for relieving the problems. Education programs promote
public awareness and éncoﬁrage participation. The success of a composting educatiod program does

not rest with the complexity of the program. Even simple education programs, such as "how to"

pamphlets can result in-a significant percentage of residents participating in a composting program.

Regardless of the complexity, an education program must explain the "what, where, and how" of

particular composting program available to residents or businesses.

GENERAL SCHEDULES AND COSTS

Information about typical physical features, performance, personnel requirements,
implementation schedules, and capital and operating costs for various sizes of composting facilities are
shown in Tables V-3-1 and V-3-2. Table V-3-1 presents information about yard waste composting
facilities, assuming the use of windrows. Information about MSW composting facilities is presented in

Table V-3-2; this information assumes the use of in-vessel systems.

ENVIRONMENTAL CONSIDERATIONS

Like any other solid waste management facility, composting facilities must be sited and
designed with consideration given to the operation’s environmental and aesthetic impacts. The key
issues in composting include odor, dust, litter /debris, surface water run-off or leachate, traffic, and noise.
Many of these concerns can be addressed by establishing a buffer zone; using site grades and barriers

to control noise, odor, debris, or surface water run-off; and proper facility design and operation.
The most significant positive effect composting can have on the environment is toreduce

the total volume of waste sent to landfills or other disposal facilities. In addition, compost improves the

physical properties of soil, increases nutrients in soil, and can control erosion and stabilize.toésoil.
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© TABLEV-3-1. - )
YARD WASTE COMPOSTING FACILITIES

Facility Sizes

(1) Nominal capacity per day; tons per day (TPD).
(2) Does not include buffer area.
(3) Assumes 100% availability.

(4) Residual disposal costs not included.

Parameter(1) - 10 TPD - 50 TPD 100 TPD
Physical Characteristics |
Site Area, acres(2) 3-10 10-25 30-60
Operation_and Performance Characteristics
Yard Waste Processed per a

year, tons(3) 3,650 18,250 36,500
Volume Reduction (% of

yard waste composted) 50-80% 50-80% 50-807%
Process Residue (% by

weight of throughput) 1-10% 1-10% 1-10%
Personnel Requirements 1-3 2-5 3-10
Implementation Schedule
Procurement (months) 6-12 ' 6-12 6-12
Construction, Startup

and Testing (months) 6-18 6-18 6-18
Costs |
Capital, (1990 $/ton

- of daily capacity) 15-40,000 10-30,000 10-20,000

Operating, (1990 $/ton ,

of throughput)(4) . 15-30 10-25 10-20
Revenues
1990 $/ton of throughput 0-25 0-25 0-25
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" TABLE V-3-2 . °
MSH COMPOSTING FACILITIES

Facility Sizes

{1)  Nominal capacity per day; tons per day (TPD).
(2)  Does not include buffer area. ‘
(3)  Assumes 90% availability.

(4) Depends on degree of mechanization, number of shifts, amount of preprocessin

etc.

Parameter(l) - 100 TPD 400 TPD 1000 TPD
Physical Features .
Facility Area (sq. ft.) ' 10-120,000 70-140,000 130,000
Site Area, acres(2) 4-8 6-10 8-14
Operation and Performance Characteristics
MSW Processed per '

year, tons(3) 32,850 131,400 328,500
Volume Reduction (% of

MSW composted) 15-45% 15-45% 15-45%
Process Residue (% by :

weight of throughput) 20-50% 20-50% 20-50%
Personnel Requirements(4) 3-10 10-25 30-55
Implementation Schedule
Procurement (months) 6-18 6-18 6-18
Construction, Startup

and Testing (months) 12-18 12-18 I2-18
Costs
Capital, (1990 $/ton '

of daily capacity)(5) 30-65,000 25-55,000 25-50,000
Operating, (1990 $/ton ‘

of throughput) . - . 20-35 15-30 15-30
Revenues ' |
1990 $/ton of throughput 0-10 0-10 0-10

T
]

(5) Costs are high]y dependent onrdegree of preprocessing. If preprocessing include”

production of RDF, costs could be significantly higher. Operating costs do ni

include residual disposal costs.



BARRIERS TO COMPOSTING

STATE REGULATIONS

3291AC2. (3291AC 2-3-1.5) states that wastes (other than tires) that have been segregated
from thc general solid waste stream prior to arrival at the processing site, are not controlled under the

solid waste regulations.

Solid waste processing of uncontaminated, untreated yard waste, including tree limbs,
stumps, leaves, and grass clippings are not subject to the solid waste regulation. However, mixing other -
waste, such as wastewater treatment sludge, would make a composting program subject to these
regulations, This is consistent with regulations in states other than Indiana and is not considered a
barrier to composting in Indiana. However, it should be noted that additional cost may be incurred for
the more complex siting and permitting procedures required when co-composting sewage sludge with

yard waste,

FEDERAL REGULATIONS

Federal regulations (CFR40, section 503) controlling the beneficial use of wastewater
sludge are scheduled to be finalized October 1991, These regulations could have a significant impact
on markéting composted yard waste that have been combined with wastewater sludges. Evaluating the
benefits of co-composting yard waste or MSW waste with sewage sludge should be deferred until these

regulations are finalized,
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CASE STUDIES

INDIANA COMPOSTING PROGRAMS
Scveral Indiana communities have taken the lead and initiated composting programs.
Presented below are examples of composting programs in the state. These programs illustrate the trend

towards composting within the State of Indiana and indicate the success of certain composting methods.
City of Terre Haute, Indiana

“Terre Haute began a yard waste combosting program in 1989 in response to a restrictive
landfill dumping policy instituted by local! landfill owners. _
The area landfills eliminated the longstanding policy of permitting the county to dump leaf waste at no

charge.

The Terre Haute Street Department, using two old vacuum trucks and two newly

purchased 25-yard compaction trucks, began providing leaf and yard waste collection. Each area of the

Terre Haute received yard waste collection service just twice during 1989. Even with the restricted

waste collection frequency, the city was able to collect nearly 600,000 bags of yard waste in 1939,
resulting in approximately 14,000 cubic yards of compost material. The volume of composted material
produced by the facility is expected to double for 1990.

The composting facility is located on a level section of a closed landfill located three miles
from the city. Yard waste received in bags is emptied, and the bags are sent to the local landfill for
disposal. The compost material is then placed in windrows to permit the composting process to occur,
The facility adds water to the windrows as needed to maintain moisture content for optimum microbial
activity. Currently, the windrows are turned every two weeks using a front loader. The city intends to
purchase a SCAT windrow turning machine to increase the quality of the resulting compost and to

-

increase the facilities’ operating efficiency.
City of Bloomington, Indiana
Bloomington’s Blucher Poole wastewater treatment plant has been co-coinposting its

sewage sludge with yard waste for several years. The facility produces a compost product that has more

demand than the facility can produce.
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“The wastewater plant produces three dry tons of sludge ciaily.' Yard waste material is o
delivered to the plant and is mixed with the dewatered sludge. The new compostable material is placed

' in windrows daily, Windrows are turned twice each week to promote aerobic decomposition.
Finished compost is screened and stockpiled for pickup by local residents. Blucher Poole’s
chief operator, estimates that the total sludge treatment cost including sludge dewatcrmg is $60 per dry

ton, including the cost for compost operations.
City of Kokomo, Indiana

The City of Kokomo wastewater treatment plant has used a high temperature/high
pressure sludge treatment process, Historically, operation and maintenance costs for the system have
been high, The Kokomo Public Works Department recently determined that continued operation of the

existing sludge handling system would require approximatcly $2 million of rehabilitation work.

The department has tested static pile composting methods for treating the.20 dry tons per
day sludge output of the wastewater plant. A determination has been made that co-composting of the
sewage sludge is a better alternative than the current handling method. The city is to begin construction
of a new $4 million composting facility designed to co-compost sewage sludge with either yard waste or
with the organic portion of the MSW stream. The facilify is expected to begin operation sometime in
1992,

REGIONAL COMPOSTING PROGRAMS

As in the State of Indiana, communities around the country have begun to realize the
importance of composting in planning and maintaining tl;e effective use of existing and future final
d@sposal facilitics. Compost programs can service small populations to very large populations, depending
on the program structure and local needs. The Urbana, Illinois, Yard waste reclamation faci]ify is an
example of a compost operation servicing 125,000 people.

Haulers from the Champaign/Urbana area deliver bagged and bulk material to the
city-operated facility. Brush less than eight inches in diameter is ground in a 500 h.p. W.H.O. tube
grinder. A grapple loader is used for loading the brush material into the grinder. The grinding helps
to speed the composting process and produces a more uniform compost material. Brush greatcr than

eight inches in diameter is sold as firewood.
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After grmdmg, compostmg mater:al is placed in. 500-foot long windrows, The wmdrows-

are turned monthly using a power take off drwcn Wildeat compost turaing machine. The compost
turner is pulled by a Case 7110 loader which is also used to move and load matcr:al when not pulling

the turner. . o

The facility composts approximately 15, 000 yards of material annually. Approximately half
of the compost matcrial is brush and half is lcaves and grass. The staff has recently tested

bwdegradabic and photo-degradable plastic bags with success.

The compost facility is located on 22-acre site and operates seven days per week using a
2.8 full time employee equivalent. The start-up cost for the facility was approximately $350,000. The
current annual operating budget is approximately $220,000. Nearly 90 percent of the operating budget
is covered by tip fees. The remaining 10 percent of the budget is covered by compost sales. Future
plans include increasing the staff by at least one person and purchasing a screen to improve the compost
product quality,

Table V-3-3 indicates the applicability different composting methods on a local, county and
statewide basis. Further, information on other regional composting programs is presented in
Table V-3-4.
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 TABLE V-3-3 -

AVAILABLE ALTERNATIVES

T Local County .
Alternative Community Wide ~ State Wide
X

Backyard Composting X X

Yard Waste Collection and Composting .
Drop-off , X X
Curbside - X

MSW Collection and Composting
Curbside X X
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FACILITIES

owned by the town.

week Teaf pick-up per year.

Includes three leaf vacuum, two leaf Toaders,

Includes only weekly collection, public information, and loader.

Total cost for sludge processing, includes dewatering process.

Land was

" YARD WASTE COMPOSTING
City or . : . i Collection Type
County | Statef Contact Name Company Phane Number Method ComT??ity
Terre Haute | IN. Bil1l Trout . Street {812) 232-8128 | Vacuum uss
’ ' Cormissioner _Trucks
Bloomington | IN. Dave Stremming | Blucher (812) 876-4875 Crop-off R/S/U
i Poole WWTP
Kokomo IN, Tom High City Public (317) 457-5509 | City and R/S
Works Municipal
Urbana IL. Rad Fletcher City Public (217) 384-2381 | Drop-off R/S
Works .
East Tawas MI. Jacob City (517) 362-6161 Plastic Bag | R
Montgomery Government Curbside
i Dropoff
Union N.J. | Mr. Pat White County P.W. (201) 789-3660 | City and u/ss
Municipal
Montgomery MD. Al ?ree County P.W. (301) 974-7254 | Vacuum U/S/R
Rick Diemer {301) 974-7261 Truck
Dropoff
Summerset N.J. | Mat Vastano Middlebrush (201) 560-0222 | Tip Fee u/ss
Compost Inc ($7.50)
Omaha NE. Dan Slattery City of (402) 734-6060 | 90 gallon u/s
Omaha .
‘Wellesley MA. Pat Berdan Wellesley (617) 235-7600 | %225 S/R
D.P.W. Vehicle Fee
unltd loads
(1) U-urban, S-Suburban, R-Rural

three trucks prorated with a five

(dj/350)

hl
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composted in the
D.P.¥W. Yardwaste go
1.5 acre facility.
Material is turned
w/loader & dozer,

Total |Yard Wasté] Total TPY|
Population |[Yard Waste as X Yard Waste Type Volume Start-up
City/County {tons/y) of MSW Composted| Operation | Reduction Cost Market/Uses
60,000 Yard waste is " - 6,000 Windrow 80% 150,000 Self use/
independent of other (3) city parks
MSW. Total yardwaste
coliected is
expected to double
in 1990.
25,000 Waste water plant produces 2-3 | Windrow 80% 60.00/ton :
dry tons sewage sludge/co- (4) Home use
compost with yard waste (3/1,
yardwaste/sludge, volume/
volume ratio)
50,000 Waste water plant produces 20 Aerated —_— 4 million Self use
dry tons sewage siudge. Has Stack Pile Includes
been conducting test. Expecting belt filter
to go full scale co-composting presses.
1592 usin? yard waste and MSW.
125,000 13,000 4,000 - Windrow T70% $340,000 Home gardens/
Landscaping
2,500 1,500 10 138 Windrow 65% <15,000/ City use/
(2) Home gardens
Several composting facilities 80,000 Windrow 80%
in the area receive yard waste.
600,000 110,000 19 15,600 Windrow 85% 4 million Whole sale
’ $7.50/yard
They receive yardwaste from many areas. Windrow 80% 2 million | Whole sale topsoil
Greenhouses
The City had a pilot program composting 1% Windrow 60% $48/ton Self use
of the yardwaste. They are now contracting Land fil1l cover
privately to go city wide with composting.
30,000 6,500 The town uses two Windrow 60% Tow cost Self use
sites. Leaves are Landscaping

(dj/350)
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LANDFILL TECHNOLOGIES

INTRODUCTION

The state of Indiana has traditionally disposed of most of its municipal solid waste in
landfills. In recent years, the number of permitted landfills in the state has been steadily decreasing,
which poses a disposal capacity problem as the population - and thus the volume of solid waste -

continues to increase,

In 1980, the state of Indiana had 150 permitted landfills. In 1990, that number dropped
to 79, not including those located on military installations and those designated as ash scrubber, or solid
fills. Of the remaining 79 landfills, many are expected to close in the near future, either because they

will reach final capacity or duc to an inability to meet federal and state landfill regulations.

Although landfills have been shown to cause enﬁonmentai problems and are difficult to
site, they remain an integral part of any solid waste management system. Even if the preferred solid
waste management strategies outlined in Indiana’s House Bill 1240 (HB 1240) are followed to the letter,
some solid waste will always need to be landfilled. Even if the waste stream is reduced significantly by
waste reduction and recycling efforts and the remaining waste is incinerated, there will still be

incinerator ash and other bypass materials requiring final disposal.

LANDFILL CHARACTERISTICS

A modern sanitary landfill can take a number of forms, depending on the topography of
its site. Flat surfaces, excavated trenches, and even canyons and abandoned mine pits or quarries have

been used as landfill sites.

r
-

The "cell” is the landfill’s basic building block. It is basically an engincered container for

solid waste. The cell’s configuration and construction is driven by site geology, type of wastes to be

landfilled, need to contain fluids and gases, and cconomics. Impermeable clay liners are frequently used

for the base, often augmented by sophisticated artificial liners made of flexible, reinforced geomembrane
fabric. Elaborate collection systems must be installed as part of the liner to collect and divert

accumulating fluids (leachate) throughout the life of the landfill and post-closure period. Methane gas
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‘control miust also be provxdcd with vcntmg systems to preveut buddup and migration of this hxghly" N

explosive compound. Each ccll is so expensive to ‘construct that economics dictate that a cell be largc

enough to contain oaly two to three years’ waste accumulation.

~

At the end of each day’s operation, the waste is compacted and six-inch layer of earth or

other -acceptablc material - sand, clay, foam-type spray, or even shredded tires - is spreadlover the

working arca. This daily cover is intended to minimize insect and rodent infestation and control odors
and windblown debris. As each cell is filled, a permanent earth cover or cap is constructed - often
including acres of geomembrane welded together into a giant sealed "package” - and the site can be
converted into parks or playgrounds. Residential or business development is generally not an option
because of pressure on the underlying material and the need for foundations and underground utilities

and because the potential for methane gas migration remains.

There is some question whether or not material buried in landfills ever completely
decomposes, biodegradable or not. A recent sampling of a 1950s-era landfill yielded readable
newspapers and intact pork chops. However, that very lack of decomposition may be a blessing in
disguise: if materials like plastics and newspaper don’t break down, they can't release toxic chemicals

that may possibly leach into groundwatcr

A landfill operation is typically a long-term proposition, Most landfill sites are designed
to accommodate 20 years’ accumulation, but in practice, capacity has often been reached within 10 to

15 years because of growing waste volumes.

The siting and development process alone is lengthy. Most estimates range from five to
seven years, partly for technical reasons and partly because of the highly emotional nature of landfill

siting.

STATE LANDFILL REGULATIONS
Landﬁllmg in Indiana is governed by several state regulations. Article 329 of the Indxana
Admtmstratwc Code (IAC) includes provisions for solid waste management in the state and includes
siting and design standards for sanitary landfills, These rules for the regulation of solid wastes,
329 IAC 2, became fully effective on February 11, 1989 and revised the previous reqmrements under 330
IAC 4,
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"The Indlana rcgu]atory program can be dmded into three major categoncs permxttmg,. o

compliance monitoring, and enforcement. Under permlttmg, the.owner of every landfill is requu'ed to
obtain an operating permit from the IDEM in order to maintain the facﬂjty, Permits are valid for up
to five years and must be renewed prior to the expiration date of the permit. Without an approved

permit, the state has the legal authority to close down a landfill,

‘Compliance monitoring is performed through regular inspections of landfill sites by IDEM
personnel. The evaluation of each landfill for permit renewal is based in part on the quality of the
facility operation as reported in these regular state inspections. ' In addition to the permitting and
compliance momtonng authority, IDEM has the legal authority to enforce the solid waste regulations

and to investigate any violations of the state regulations.

The siting requirements established in 329 IAC 2 list criteria that must be met in siting
a new landfill. These regulations prohibit siting a landfill in: wetlands, habitats of endangered species,
certain floodplain areas, within 600 feet of a potable water well or any dwelling, within 100 feet of any

lake or reservoir, and within 1,200 feet of any public water supply well.

Article 329 also requires specific landfill design standards that require a complete facility
permit application with engineering design drawings and specifications. New landfills are required to

have an impermeable soil liner, a leachate collection system, and groundwater monitoring wells,

In addition to 329 IAC 2, recent legislation will affect solid waste disposal in the state.
Act 1472 includes as a "good character provision,” an allowance for any solid waste permit to be denied
based on an applicant’s character or history of compliance with cavironmental laws. In addition, a
Certificate of Need must be submitted to prove that there is substantial need for additional landfill
capacity in that specific region. Pending legislation on the state level includes requirements for proof
of financial responsibility by landfill operators, addition of landfill inspection staff at the state level, and

additional programs to encourage recycling efforts in the state.

FEDERAL LANDFILL REGULATIONS

The United States Environmental Protection Agency (USEPA) has released draft revisions -

to Subtitle D which contain stringent new requirements for municipal solid waste landfills. Under the
proposed revisions to Subtitle D, new municipal solid waste landfill units will have to be designed with

liners, leachate systems, and final covers as necessary to ensure that they meet specific state-established
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"design goals for protcctmg the groundwater bencath landﬁll sites. In estabhshmg design goals, the statc

would be rcqmred to consider at least the followmg factors:

Hydrogeologic characteristics of the site;
Climatic conditions;

Volume-and characteristics of the leachate;
Proximity of groundwater supply wells;

Groundwater quality; and

Gas migration potential.

The proposed regulations also contain locational restrictions to prevent improper landfill
siting, Restricted areas would include flood plains, wetlands, carthquake zones, and other geologically
unstable arcas. In addition, there are restrictions on the prbximity of a new landfill site to airport

runways.

The design criteria for new and existing landfill units proposed in Subtitle D are based on
a risk-based performance standard. Instead of a federally mandated landfill design, this standard gives

each state flexibility in determining the allowable risk levels within federally mandated guidelines.

All new municipal solid waste landfills will be required to have liners, leachate collection
systems, and final covers that meet a state- established design goal within certain carcinogenic risk levels.
These levels, as specified by the EPA, would be for a minimum excess lifetime cancer risk level within
the 1x10™ to 1x 107 range (one cancer incidence in 10,000 exposures to one incidence in 10,000,000
exposures), Thxs system will allow each state some flexibility in the specific liner design requuemcnts

as long as the groundwater quality is kept within these projected cancer risk ranges.

The proposed groundwater monitoring and gas manitoring requirements appear to be
more rigorous than the current programs required in most states. The groundwater monitoring
requirements are approaching those currently enforced for hazardous waste disposal facilities, In
addition, the EPA is also developmg air emission standards under the Ciean Air Act. The air quahty
standards are likely to require the monitoring and control of methane gas, volatile organic compounds
such as benzene and vinyl chlorides, and other air contaminants commonly emitted by landfills.

Other items which will be required by the new Subtitle D reguiations are specific closure
and post-closure requirements for landfills. In addition to developing formal closure plans, owners and
operators will be required to conduct two phases of post-closure care. The first phase would be for a

minimum of 30 years and the second phase would be for a length of time determined by the state.
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' Landfill owners and operators will be required to:demonstraté their financial ability to pair for closure, .

post-closure care, and correction of known contamination.

These proposed Subtitle D regulations are expected to be finalized in mid-1990 and should
be effective within 18 months of issuance. Many states will need to update their current solid waste
regul;xtions to include the Subtitle D requirements, Because the Indiana regulafions were issued within
the last few years and were written in accordance with the draft versions of the Subtitle D regulations,

extensive revisions will probably not be necessary to bring 329 IAC 2 into compliance.

LANDFILL CLOSURES

Indiana’s Refuse Disposal Act of 1965 prohibited open dumping after January 1, 1971.
That Act spurred the development and use of sanitary landfills, which were the primary means for
disposal of solid wastes in the state. An Open Dump Inventory Program conducted in the state in 1980
identified approximately 2,500 open dumps in the state. Since that inventory was taken, the majority

of those sites have been inspected and brought into compliance.

Approximately 79 sanitary municipal solid waste landfills arc currently operating in Indiana.
The USEPA estimates that one-half of all of the existing landfills in the country will be forced to close
because they will not be able to comply with the stringent requirements of Subtitle D when it is
finalized. As with other areas of the country, many of Indiana’s landfills could be forced to close in the
next few years. As reported in Workpaper No. 2, it is estimated that approximately 53 percent of the

state’s landfills will reach maximum capacity within ten years,

Closure and post-closure plans are required for every permitted landfill in the state under
Rule 15 of 329 IAC 2. Preparation ‘of these plans must follow specific requirements and include
estimates for both landfill closure costs and post-closure care costs. The regulations require that these
cost estimates be prepared by a third party. These closure and post-closure plans were required to be
submitted to the IDEM by Scptember 1, 1989, As of June 1990, 38 landfills had not submitted closure

- and post-closure plans,

LANDFILL COSTS

Until recently, landfilling was the disposal method of choice throughout the United States

because of its relatively low cost compared to other options. When land was plentiful and purchase
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'. priées were low, landﬁlls..cduld' cf:arge artificia]l_y low dispo’sal- fees bei*ause of low acquisition and L
operating cfisfs and low-tech maintenance proccdmcs. .T'_oday, the average tipping fee in the United
States is approaching $30 per ton, up from just under $11 per ton in the early 1980s. -

.. The development of new landfill technology to meet tougher design and operating criteria
has n;adc landfilling an expensive proposition. Ia addition to land acquisition costs, landfill capital costs
include site development, cell construction, leachate collection system installation, and surface water
management system costs. Operating costs includé equipment, leachate treatment, groundwater

monitoring, and closure, as well as day-to-day administrative and personnel costs.

Typical capital costs for developing a state-of-the-art landfill are on the order of $300,000
per acre. In addition to the devclopment costs, the annual operation and maintenance costs are

expected to be in the range of $500,000 to $1,000,000 per year, depending on the size of the landfill site.

Those expenses may rise even higher when the costs of meeting the new Subtitle D
regulations are added to the existing costs. Because the post-closure care period
is proposed to be at lcast 30 years after closure of a landfill, and the new regulations require financial
assurance for these costs, landfill costs will probably continue to rise as landfill owners struggle to
conform to the new regulations. State and local governments will bear the costs for publicly opérated
landfills. .

The EPA has estimated that compliance with the Subtitle D regulations for the nation’s
6,000 landfills would cost $262 million per year, an average of $43,600 per landfill. A generic model was
developed to illustrate the estimated development costs of a state-of-the-art landfill as compared to
landfill size and corresponding municipality population served. This model assumes a typical landfill
design of a single composite liner (both synthetic liner and soil liner) with a leachate collection system.
Typical national design standards were ﬁsed, including an average refuse depth of 50 feet. It should be -
noted that final landfill cost estimates could vary considerably. Table V-4-1 shows the estimated costs
of this generic landfill model:
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Table-V-4-1

Population - Annual
" of Landfill Size Operating
Municipality (fill_acreage) Capital Costs Costs
< 10,000 Less than 5 acres
10 - 50,000 5 - 20 acres $300,000/acre $ 300,000/yr.
50 - 125,000 20 - 50 acres $275,000/acre $ 500,000/yr.
125 - 200,000 50 - 100 acres $250,000/acre * $1,000,000/yr.
> 200,000 Over 100 acres

PRIVATE VERSUS PUBLIC OWNERSHIP

$225,000/acre $2,000,000/yr.

The majority of the landfills in Indiana are privately owned. As of QOctober 1989, there

were 79 operating municipal solid waste sanitary landfills were operating in the state, of which 42 were

privately owned and 37 were publicly owned. The majority of the landfill operations in the state are

contracted to private firms by the counties. Supervisory authority is usually vested in either the Board

of County Commissioners, or in metropolitan areas, the Board of Public Works,
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WASTE-TO-ENERGY SYSTEMS

INTRODUCTION

The incineration of municipal solid waste ("MSW") for the purposes of reducing the
volume of material requiring landfilling and recovering energy products for resale or internal use has
received considerable attention in many arcas of the country as a potentially viable part of an integrated
solid waste management plan. There are numerous waste-to-energy ("WTE") technologies currently in
existence and in commercial operation, both in the United States and abroad. The objective of this
work paper is to provide a basic understanding of the types of WTE technologies available, a
classification of the technologics as either commercially proven, emerging or under development, and
descriptive information of the costs, market considerations, siting issues, emissions, benefits, and risks

associated with proven technologies.

Until the carly 1970, incineration technology was confined Iargdy to Europe and Japan,
due primarily to the short supply and high cost of available land for land disposal systems in those
countries. Waste-to-cnergy systems, which incorporate some form of energy recovery from the heat of
combustion, have been fairly widespread in Europe and Japan for over 35 years, In the United States,
WTE systems have historically not been considered to be economically viable as long as landfills could
be acquired and operated inexpensively, could be located within reasonable trucking distance of cities

and towns, and as long as energy costs were relatively low.

During the late sixties and early seventies, an awareness of the need for better
management of MSW disposal was developed in the United States in light of the increasing volume of

waste requiring disposal and the environmental concerns associated with landfilling. This awareness,

'when coupled with the steep rise in energy prices after the energy crisis in 1973, created the impetus

for the accelerated development of WTE systems. Early waste incineration methods, used mainly for

the purpose of volume reduction, were' expanded and developed into facilities which used, the heat from

incineration to generate steam for heating and industrial purposes, and for the generatzon of electnc:ly

As is often the case with developing technologics, difficulties were initially encountered and
mistakes were made in the design and implementation of the new technolog:es These were often
coupled with attendant capital and opcratmg cost overruns, To date, howaver a considerable amount

of experience has been accumulated in the construction and operation of various types of WTE facilities
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“in the United States, to a dégrec.fhét allows the assgssment of the ,le_:chnoldgical and economiic fcasibility"

of a variety of technologics.

The main WTE technologics that have been developed and prdven to date include mass-
burning, refuse-derived fuel ("RDF") combustion in conventional combustion units, and to a lesser
extent, fluidized bed combustion. Mass burn and refuse-derived fuel systems are considered to be
suitable for consideration for immediate application in Indiana, bascd on actual “operating and
performance characteristics and a proven and satisfactory track record during several years of opcratioﬁ
at numerous locations. Fluidized bed systems are still considered in the developmental stages, although
they are discussed herein. Incinerator-boilers of various size ranges are commercially available with
various furnace designs, modes of combustion, types of grate systems, types of boiler construction, and

MSW receiving, storage and handling configurations,

Relatively recent developments in technology, changes in energy sales prices, increased
concerns over environmental impacts from WTE facilities, and mounting problems associated with the
landfilling of solid waste have generated a great deal of interest and controversy in this industry. Strong
public opposition to new waste incinerators is common, making public information aﬁd education

. programs as vital as sound engineering and environmental analysis.

MASS-BURNING SYSTEMS

Mass-burning WTE systems are commercially available in various designs, As the name
implies, mass-burning facilities receive and incinerate MSW in an "as-rececived” condition. No
mechanized sorting or preprocessing of the incoming waste is required before incineration, exéépt for
the removal of visible noncombustible and bulky or non-processible items such as tree stumps and large
appliances. Some mass-burning WTE facilities recover materials from the waste stream prior to
incineration; material recovery is nor:hally limited to recovery of métals and aggregate from post-

combustion residue, however. The Indianapolis Resource Recovery Facility is such a system.

The feeding of waste into mass-burning incinerators is normally accomplrished [‘hrough
large charging hoppers which feed fuel by gravity to hydraulic rams, which then push a charge of fuel
into the furnace. The rams typically provide a regulated and uniform stream of waste to the furnace.
The feed hoppers arc kept full to form an air seal in order to allow regulation of the air flow to the
furnace. The feed hoppérs are charged either by grapple cranes which supply fuel from a large storage
-pit,' or by front-end loaders which supply the fuel directly from a tipping and storage floor, In the pit

and crane system, delivery vehicles dump incoming MSW into a large pit, which is typically sized to hold
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" sufficient MSW to provide several days of fisel at the facility’s full .capabil_vity to accommodsite variations o
in waste delivery, the operation over weekends an& holid-ayé, and to allow waste receipt during short u'nit"
shutdowns for maintenance and repair. Overhead cranes é.re used to mix an_d stack the MSW in order
to maximize waste storage, provide a more uniform fuel mixturé, remove visible non-combustible and
bulky items, to keep waste from compacting over time, and to fuel the boilers. Capital costs are usually
highér, and previewing or sorting incoming waste is more difficult with this method than with the tipping
floor method. Also, proper mixing is often more difficult, since the mdst recently deposited waste tends

to be removed from the storage pit before waste located deeper in the pit.

In the tipping floor method, delivery vehicles dump incoming MSW directly on a floor
where it can be sorted and objectionable items can be removed. Front-end loaders push the waste into
floor-level hoppers or conveyors which lead to the furnace of the combustion unit. The advantages of
this method include casier previewing and sorting of the waste, and lower building height, foundation,
¢xcavation and total capital costs. Disadvantages include wear on the loaders and tipping floor, and

larger area requirements for long-term waste storage.

Virtually all larger units {greater than 400 tons per day of capacity) use storage pits and
overhead cranes to supply MSW to the boilers, while most smaller units use a tipping floor and front-'

end loaders.

'fhe combustion of the as-received MSW is accomplished in the furnace section of an
incinerator. In some designs, partiai, or incomplete combustion takes place in an initial chamber at
relatively low temperature ("starved air combustion”). The combustion of the partially unburned gases
is completed in a second chamber (“afterburner”) at a much higher temperature. The purpose of this
design is to minimize the carryover of ash particles to the exhaust stack, to minimize damage.to the
furnace refractory, and to help control emissions of certain combustion byproducts. Other designs
accomplish the combustion process in a single chamber, which may be completely lined with refractory,
- or heat resistant brick ("dry incineration"), or with water-filled tubes to reduce furnace temperatures and
contribute to the overall steam generating efficiency of the unit (*watcrwall incinerators"). The waterwall
design provides a higher thermal efficiency than the refractory-lined design. Due to the heat removal
capabilities in the furnace section, and the smaller amount of refractory material usf:d,r the waterwall
design also usually requires less maintenance of the réfra;tory material,

The constant motion or tumbling of the burning fuel is necessary inside the furnace to
ensure complete combustion of the moist and inert-laden MSW. In simpler mass-burn designs, this is
achieved by a series of rams at the bottom of the furnace which push and tumble the burning waste

through two or three combustion stages, advancing it toward the ash pit located at the end of the
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o furnace. The floor of the"t_'urna(':'e in desiéns of thxs t}pe is qonstr.‘qctéd of high temperature ref;actbry."
In more complex designs, the furnace floor consists of rccipr.ocating“ grates constructed of high
chromium ailoys‘ which tumble and advance the waste toward the ash pit. Other designs have rotary or
oscillating drum furnaces in an inclined position which slowly tumble the burxiing waste forward toward
the ash pit. The drums are lined throughout with either refractory or water-filled tubes in which steam

is then generated.

Figure V-5-1illustrates the various combustion grate technologies considered commercially
available in today’s market, There are over twelve major grate technologies currently offered in the

United States for mass-burning systems by a corresponding number of vendors.

The air required for combustion is usually supplied through small openings in the furnace
floor ("underfire air") and through openings in the furnace walls ("overfire air") by means of fans and
blowers. The underfire air also serves to cool the furnace floor or grates. In designs with afterburners,

air is also supplied directly to the secondary combustion chamber to ensure complete. combustion.

Residue ash from the furnace bottom ("bottom ash”) is normally removed through a water-
sprayed or water-quenched conveyor system and discharged into transport trailers either directly or
through intermediate storage facilities. Fly ash is also collected in either an electrostatic precipitator

or a baghouse and is normally mixed with the bottom ash prior to final disposal.

Steam is generated in boilers which are either an integral part of the furnace or a separate
unit attached to the furnace. In the case where the boiler is an integral part of the furnace, the furnace
walls are lined with water-filled tubes in which water is heated by radiation from the furnace. The hot
combustion gases then travel through the remainder of the boiler convection section, giving up additional
heat for steam generation, In the case where the boiler is a separate unit from the furnace, the furnace
is lined with refractory and steam is generated by the hot combustion gases leaving the furnace in an
attached heat recovery boiler. The boilers supplied with incinerators of this design may be of a different

manufacture, quality and type than the incinerator itself.
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“The United States now has over 100 o.pcrationz-_il mass-burn WTE facilities, and worldwide,
there are over 500 such facilitics in operation. This technology has been successfully employed in WTE
facilities of all sizes. ~ ' '

REFUSE-DERIVED FUEL SYSTEMS

The general principles of energy recovery from MSW burned in RDF combustion systems
are basically similar to those of mass-burning systems. The major differences lie in the fuel preparation
prior to combustion and in the types of furnaces and boilers used for steam generation. Whereas mass-
burning facilities basically burn incoming waste as received, except for the removal of oversized items,
RDF combustion plants process the incoming solid waste in various degrees prior to combustion.
Consequently, different and generally lower cost furnace and boiler systems of different design are often

used for the combustion and steam generation process,

- The term RDF covers a wide range of fuels, both with respect to physical characteristics
and composition. RDF processing systems have been developed in an attempt to produce a more
homogeneous and easier to handle material, which can be used as a more efficient fuel. In addition,

RDF systems allow for the recovery of a variety of materials for resale.

The size and composition of the RDF is dependant on the type and degree of processing,
The type of combustion system used will dictate the level of processing required to meet the fuel
specifications of the firing equipment or final market. After RDF has been produced, it may be burned
on-site, transported to another site for final combustion, or sold as a fuel to others. However, there are

limited examples in the United States of RDF being successfully produced as a fuel for sale to others.

In RDF facilities, raw MSW is usually received on a tipping floor or in a Shallo\v conveyor
pit where non-processible, harmful or objectionable wastes are removed. Front-end loaders are used
to feed the waste to conveyors where it is transported to the processing equipment. Spegial attention
must be given to RDF handling systems in order to remove items such as gasoline and paint cans or
other explosives prior to their introduction into processing equipment. An adequately designed RDF
facility provides for satisfactory methods of minimizing explosmns in the processing equipment and the

ensuing damage that could result.

RDF processing systems are generally classified as either wet processing or dry processing

systems In a wet processing system, a hydropulping technique is used to produce RDF. Wet processmg
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" has been used at two large-scaie RDF facdltlcs in the past both of whxch have since been’ abandoned

This system is no longer being used for new facxht:es

Dry RDF processing facilities havé been operated in the United States for over ten years.
The solid waste processing portion of dry processing RDF facilities usually shred the fuel into fairly
smalf and uniform pieces, with additional screening and/or “classification” of the shredded fuel in either
trommels, disc screens or other separation equipment (either before 6r after shredding, or sometimes
both), and magnetic materials recovery, The purposes of the processing equipment are: 1) size control
for the separatioﬂ of small non-combustible items as well as large or bulky items which may require
additional shredding; 2) the reduction of inert materials such as glass and grit in order to reduce
abrasion and equipment wear downstream, 3) the development of a more homogeneous and consistent
fuel; and 4) the recovery of marketable materials such as aluminum, glass and ferrous metals. Further
degrees of RDF refinement are alsé) achievable depending on the range and complexity of the processing
systems incorporated in the facility design. A schematic diagram of a typical dry RDF processing facility
is shown in Figure V-5-2.

In general, RDF produced by dry processing systems is classified as undensified or "fluff"
RDF, which is a loose, uncompacted fuel. RDF may also be compressed and mechanically extruded
into pellets, cubes or briguettes in an attempt to provide a fuel which can be more easily stored and
handled. This densified RDF is referred to as "i:clletized" fuel, or sometimes "d-RDF." Plants
producing densified RDF have been operating in Europe for a number of years. A small number of

facilities reportedly have the capability to produce d-RDF in the United States,

- A variety of storage systems have been used in RDF facilities. Storage allows the RDF
processing system to operate on a-different schedule that the combustion system, which accommodates
- variations in MSW dclivery and maintenance outage requirements. Commerciafly available bins,

warchouses and storage pits have all been used for RDF storage.

The furnaces and boilers used for the combustion of RDF are usually of the spreader
stoker travelling grate type in which the processed fuel is burned in semi-suspension, in a fluidized bed
combustion mode, or co-combusted with other fuels in different boiler types. The couvenuonal spreader
stoker /suspension firing system is the primary method of combustion. A schcmatlc diagram of such a
system is shown in Figure V-5-3. Over 15 facilities in the United States currently incincrate fluff RDF
in conventional firing systcms, Fluidized bed incineration is still considered developmental for RDF

combustion,
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Wlule mass-burmng techuology has been successfully used in WTE facilities of all sizes,

RDF technology has generally been employed in larger facilities due to economic and other
considerations. Generally, the types and designs of prospective technology offerings for a - -given
application will vary, and there will probably be an ultimate tradeoff df higher capital costs and higher

quality equipment in order to achieve lower annual operating costs.

All types of RDF can also be burned in existing conventional boilers dcsignéd to burn coal,
wood, or other types of solid fuels, which is generally more cost effective than purchasing new and
dedicated combustion systems. Such use could require extensive modifications to existing equipment
to accommodate RDF receiving, handling and storage areas, impacts on boiler efficiency and
maintenance problems, increased ash generation, and other operational problems that may arise, which

must be examined on a case-by-case basis.

RDF has been burned in combination with coal in pulverized coal electric utility boilers.
Based on experience, the ratio of RDF to coal input is limited to no more than 15 to 20 percent of the
total heat input to avoid élagging and corrosion problems. Such boilers are generally fitted with
pneumatic feed systems to inject RDF along with coal. RDF specifications for these types of
combustion units gencrally require a fairly small particle size and the removal of as much grit, glass and

metals as possible to avoid slagging and sever wear and erosion in feed systems and boilers.

RDF has been used or is being used in electric utility boilers by utilities in Missouri,

Maryland, Wisconsin and Florida. Certain electric utilities in Indiana are also reportedly considering
‘ RDF combustion in existing boilers. While this concept is commercially proven and technologically
feasible, most electric utilities have not shown much interest in participating in such projects due to the
rather limited opportunity for economic benefit to them, as well as the potential for interference with
their principal mission, which is the generation of electricity, Both RDF and d-RDF can also be
burned in certain types of industrial spreader-stoker boilers. The viability of burning RDF in industrial
boilers rests with the existence of an industry with solid fuel boilers with the proper type of firing
systems, the proper furnace geometry and other design features. As a practical matter, there are a
limited number of opportunities for this approach in Indiana. Further, combustion of RDF at an
industrial facility requires a fairly sophisticated operating staff as undensified RDF is a relatively difficult

fuel to handle and burn, as is the resulting ash, from an operations standpoint.
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Densified leF'is easier to burn in e‘xisting- Solid-‘fu_el -b‘oiler‘:;s and easier to tréinspmt and
store than an undensified product; however, (iensiﬁéation of RDF adds complexity and cost to '
processing systems and modifications are somctlmes required to fuel feed and ash systems. Operatmg
data indicate that d-RDF fuel behaves very much like coal, and has-been burned at a few industrial
installations by itself and in combination with coal. The only United States facilities reportedly burning
d-RDF at this time’on a commercial basis are a hospital in Minnesota (on an intermittent basis) and

_ a facility in North Dakota.

WTE FACILITY DESIGN CONCEPTS

Depending on the size of a WTE project and the type of equipment selected, incinerator-
boiler units may be délivered to the project site in pre-assembled modules ("modular incinerators") or
they may be delivered in individual parts and assembled at the project site ("filed-erected incinerators").
Modular units are currently commercially available and demonstrated in various sizes up to a maximum
of approximately 80 to 100 tons per day ("tpd") per module of capacity. They are generally used for
smaller scale WTE facilities, Ficld-erected units generally range in size from 100 to 1,000 tpd of
capacity. Both types of mass-burning technologies have been operating in thc United States for more
than 15 years (in Europe. for over 35 years), and are considered to be commercxally proven and the

lowest risk mass-burn technology.
Modular Cembustion Systems

Modular mass-burn units are relatively small incinerator and heat recovery systems. They
are generally simpler to construct and install, and are relatively easy to operate. Because of their limited
available sizes, however, they are usually inappropriate for larger facilities. They are typically installed
in multiple unit configurations, which have historically been limited to a maximum of four modules chr
facility. This represents a total available processing capability of approximately 320 to 400 tons per day
from modular WTE facilities.

Although some larger modular facilities are being designed with a storage pit rand ov’érhea&
crane, most such facilities are equipped with a tipping floor and a small front-end loader for waste
storage, handling and feeding. The front-end loader sorts and mixes incoming waste, and pusilcs fuel
into incinerator fecd hobpcrs where it is typically fed through the furnace section by a series of rams
and steps located in the rcfractory. floor. The number and length of steps are selected to allow for
sufficient retention time for proper waste burnout, Other modular designs include furnaces with various

versions of rocking and reciprocating grate systems, circular grates, fixed beds and rotary drums.
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- Modular systems with elthcr excess or starved air combustlcm are avaxlabic In most cases, thc furnace”

sections in modular units are refractory-lined, Flgure V-5-4 shows a schematic of a typlcal small

modular combustion system.

L]

Early operating experience with modular units was somewhat "checkered”. However, the
units bemg designed and constructed today more closely reflect "utility grade” equipment and may be
'expected to provide morc acceptable scrvice. Early applications attempted to comply with air quality
standards by simply controlling combustion air in muitiple chambers. Present applications use

supplemental, state-of-the-art air pollution control devices.
Field-Erected Systems

Construction of field-erected units consists of the delivery of the boiler and furnace
componcnts in individual parts, and the assemble of the completed units at the project site, Due to the
increased amount of comstruction required and the non-uniformity of boiler criteria between projects,
field-erected units are usually more expensive to construct than their modular counterparts. This cost
difference, however, ﬁsually occurs with smaller facilities of less than 400 tpd, during which the modular
design is often more cost effective. A schematic of a typical field-erected facility is shown in Figure
V-5-5.

Because field-erected units are derived from standard utility boiler design, they are more
thermally efficient than modular units. Field-erected units can be designed to accommodate a wider
range of sizes, and are also installed in multiple unit configurations for larger facilities. In addition, they
are considered to have a longer service life. If properly operated and maintained, a large field-erected
facility constructed of utility-grade equipment should have an operating life of over 30 years. Many
larger European facilities have been in operation in excess of 30 to 40 years. Smaller facilities, if
properly operated and maintained, should have an operating life in excess of 20 years, and several such
units have been in operation in the United States for more than 15 years, Field-erected units are

considered commercially proven, and the *lowest risk” mass-burn technology.
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RDF Combustion.in Fluidized Bed Syétems' L

The application of fluidized bed combustion io the WTE'A marketplace has been evélving
 since the 1960’s. With this technology, processed refuse is burnéd in‘a turbulent bed of inert particles
that are kept in a state of suspension and agitation by a flow of high velocity combustion air introduced
into tixc bottom of the furnace. The bed media may be sand, dolomitg or limestone. A schematic of

a fluidized bed combustion system is shown in Figure V-5-6,

Fluidized bed systems are classified into two categories: pressurized and atmospheric,
Pressurized systems operate at elevate pressures within the furnace and boiler, while atmospheric
systems operate at or near atmospheric pressure. The operation of fluidized beds at elevated ﬁressures
has been found to increase efficiency, but has also led to significant technical difficulties. Therefore, a
broader research effort has concentrated on atmospheric systems. The following discussion pertains

mainly to atmospheric fluidized bed combustion systems.

Fluidized bed combustion units are currently offered for solid waste in the 150 to 300 tpd
size range. Very few large-scale units for RDF have been built, and hence, cost and performance

information with large-scale facilities is limited.

Fluidized bed systems usually require a high guality RDF product with nearly all ferrous
materials, glass and aluminum removed. Requirements vary with different manufacturers, however,
Several units are operating successfully in Europe with loose and pelletized RDF, as well as other solid
fuels.

RDF is fed either into or on top of the bed itself. Due to the turbulence of the fluidized
bed, the combustion can take place at a lower temperature than in a conventional combustion system
- without significantly affecting combustion efficiency. Steam is generated either in in-bed tubes, internal
heat exchanger tubes, waterwall tubes and/or in an external heat exchanger, waste heat boiler or
conventional boiler, ' |

One sizeable advantage of fluidized bed systems is that downstream acid gas controls may
not be required because sulfur dioxide and nitrous oxides emissions from such units are generally less
than from other systems: The use of a sulfur sorbent bed material, such as limestone, reduces sulfur
dioxide emissions as the sorbent materials chemically react with the sulfur in the fuel within the bed.
In addition, lower combustion temperatures result in lower nitrous oxide emissions, Removal of

hydroge:i chloride, however, is difficult, and a scparate scrubber may be required.
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“Another adv-antagé of fluidized bed cpmbuétion is its ability :t'p burn a variety of solid fuels,

such as coal, wood wastc and a variety of other waste products. Facilities using fluidized bed
combustion are generally more expensive than facilities with conventional combustion units, and early

experience with RDF combustion is limited, s

. Only a limited number of small fluidized bed systems burning RDF have been in operation

in the United States. A few others facilities are retrofitting such combustion systems on conventional

- boiler units, and other facilities arc in the planning and developmental stages. Hence, fluidized bed

combustion is still considered an emerging, or developmental technology. |
Energy Production

WTE facilities usually gencrate steam from the incineration of MSW either for sale directly
to one or more steam (or heated water) customers, or for the generation of electrical energy, or for the
cogeneration of both steam and electrical energy. Normally, WTE facilities that generate only steam
scll it to either an existing central steam heating system with multiple steam customers or to one or
more large industrial customers whose stcam loads are sufficient to accept the entire output of the
facility on a continuous basis, Any steam condensate available is usually returned to the facility via a

separate water line.

Electricity can be generated by WTE facilities either in a cogeneration or strictly electrical
generation mode. Cogeneration is defined as the simultaneous production of both electrical energy and
a useful form of thermal energy, which is most often steam. If only electricity is produced, the steam
generated in the boilers would be sent to a lcondensing turbine, which is used to reduce the pressure of
the gencrated steam from that of the boiler down to that of the condenser, which is usually maintain
at a vacuum. The steam is then condenscd to water and recycled to the boilers for conversion back to
steam to complete the stcam generation loop. A condensing turbine generates the maximum amount
of electrical encrgy possible with given steam conditions, but cannot provide for simultaneous steam

sales to industrial customers.

Steam used to drive turbines is normally superheated in a dedicated sectim': of thé boiler.
Due to corrosion problems that may result in the superheater tubes of WTE boilers, stéam temperatures
and pressures must be limited. Current practice is to limit superheated steam temperatures toa range
of 700 F to 750 F, although superheater tubes constructed of special steel alloys have betn used in some

designs, allowing higher steam temperatures,

V-123




-«

In cogeneration- facilities, eithet an automatic extraction turbine or a-combination of a

backpressure and condensing turbine is utilized. With an éu'tomatic_cxtraction turbine, partial quantities

of steam are extracted from one or more of the steam turbine stages at'apprqpriatc pressures required
to match customer needs. All steam generated by such a facility'in excess of that amount required by
steam customers is sent through the later turbine stages to the condenser. Both steam paths contribute
to the overall electrical generation, and cogeneration typically results in increased thermal efficiency and

energy revenues.

If two turbines are installed, a backpressure turbine would be used to exhaust steam to
customers at the required pressure while simultaneously generating electricity in the pressure reduction
process. If the customers have periods of reduced steam requirements, the excess steam will be passed

through a condensing turbine for additional electrical generation.

Using two separate turbines in a cogeneration mode usually maximizes energy revenues,
but generally increases initial cost. The choice of cogeneration system design will be dictated by

economics and the requirements of the steam customers.
Incineration By-Products

After combustion gases leave the furnace, they are directed to an air pollution control
system consisting of either an electrostatic precipitator or baghouse, or a combination of these systems,
and a scrubber. The combustion gases are then discharged to the atmosphere through a stack. The by-

products of the combustion process consist of either wet or dry residue ash, which is collected from the

‘furnace exits and grate discharges, dry ash from precipitator or baghouse discharges, and residue from -

the scrubber system.

ENERGY MARKET ANALYSIS

The economics of a WTE facility will be directly impacted by the energy customer or
customers it will serve. As such, a detailed review of potential energy markets must be cmfductcd
before the decision to proceed with a WTE facility is made. Generally, three distinct energy markets

are available for generated products from WTE facilities - electrical energy, steam and RDF fuel.
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Electrical Energy Markets in 'I'ndiar.u'i

The saje of electricity to electric utilifies in Indiana is a long-term and viable optioﬁ for
WTE facilities. Under Section 210 of the Public Utility-Regulatory Policy Act ("PURPA"), enacted in
1978, electric utilities (both investor-owned and municipal) are required to purchase the electrical output
from .any facility us'ing MSW or RDF as a fuel at their "avoided costs." Avoided costs are basically
defined as the equivalent costs or expenses that a utility would avoid having to spend for the operation
of its own generating equipment because of energy produced from a qualifying WTE facility. Utilities
are also required to provide back-up or standby power and energy to a WTE facility at reasonable and
non-discriminatory rates. FURPA legislation was designed to encourage the use of energy generated

by small power producers and alternative energy facilities.

Avoided cost tariffs, and hence the methodology used in their development, are dictated
by individual state regulatory commissions, and as such, differ from state to state, due to regional fuel
prices, capacity reserve margins, and other factors. Some states include both avoided energy and
capacity-related expenses in setting avoided cost tariffs. In certain east-coast states, avoided costs have

recently been in excess of 7 to 8 cents per kWh, due primarily to high fuel costs associated the

predominant use of gas and oil as utility fuel. The situation in Indiana is quite different at the present

time, given the abundant use of local and relatively inexpensive coal resources. Current avoided cost
tariffs are based predominantly on avoided fuel costs only, and range from between 1.5 to 2.0 cents per
kWh in southern and central Indiana to around 2.5 to 3.0 cents per kWh in the northern part of the
State.

Historically, the level of avoided cost payments available in Indiana have not been sufficient
to economically justify the construction of electricity-only WTE facilities. Althdugh technically feasible,
such facilities would require very high tipping fees due to low electric revenues. In certain neighboring
states (Michigan and Illinois, for example), avoided costs have, or have been proposed to include either
a capital (investment) component in their dérivatiou, or to be based on the utility’s actual cost of
supplying retail service to the WTE facility sponsor. Such legislation has resulted in avoided cost tariffs
in the range of 4 to 7 cents per kWh, which has significantly increased interest, and, the resulting
feasibility of WTE facilities designed to generate electricity. It is projected that similar lcgislatiox-f would

be required in Indiana to produce higher interest in such projects.

With the recent enactment of acid rain legislation by Congress, it is probable that higher
avoided electric costs could result due to sulfur dioxide and nitrous oxide emissions limits that will be
imposed on all Indiana utilities. Such development could spur renewed interest and development of the

usc of alternative fuels for the generation of electricity, in which WTE facilities could play a major role.
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Steam Customer Selection Criteria

A WTE facility’s primary.objectivc is.to redui:e the amount of solid waste to the greatest
extent possible in an environmentally sound manner. In order to be.an effective supplier of energy, it
must generate steam at all hours 'of the day and night at a level that is as consistent with peak
prodﬁction levels as is technicallg./ and practically possible. In addition, since WTE facilities are very
capital intensive, a constant and guaranteed revenue stream is requircd from the sale of generated
products to provide for repayment of the principle and interest required to finance them. If steam is
being sold, either alone, or in conjunction with electricity, the steam customer(s) should meet several

criteria to satisfy these inherent requirements.

An ideal steam customer for a WTE facility will be one that has large industrial process

stcam loads that are as steady as possible throughout the day and year, thereby allowing for continuous

steam sales. Industries who require steam for heating only are generally not desirable for several

reasons. Often, heating loads are very small in relation to the amount of steam that can be produced
by a WTE facility. For example, a 100,000 square foot office building usually requires between 2 and
4 million pounds of steam per year in this rcgion,_ depending on the building’s age and condition. A 100
tpd WTE facility, on the other hand, can generate in excess of 180 million pounds of steam per year for

resale.

Secondly, steam sold for heating purposes is highly seasonal in nature, which assures steam
revenues for only a few months out of the year. Third, heating loads occur during winter months only,
while peak waste deliveries generally occur during summer months. This is an inherent and undesirable
mismatch of fuel and market. Finally, the revenues that would be derived from heating steam sales are
often negligible in comparison to the costs associated with building steam lines and interconnection

facilities to steam customers,

In searching for potential steam customers, emphasis is usually placed on large industries,
preferably with existing coal, oil or gas boilers whose output could be partially or totally displaced with
WTE-produced steam. Generally, such steam is priced at a percentage (80 to 90 percent) of the cost
the industry would incur through sclf-generation so that all parties share in benef:: ané savings from
stcam sales. There are limitcd numbers of such industries in many regions of Indiana, although

potential steam customers do exist in the heavily populated regions of the State.

~ If a steam customer is located, several other considerations must be addréssed, both by
the industry and the facility sponsor. First, the stcam customer must be willing to enter into a long-term

contract for the purchase of steam from the facility at defined lévels, conditions and pricing. Twenty
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‘ ycafs would be preferable, 'althoﬁgﬁ shorter contracts maj( be acceptable ffor financing if other markets’

are available (i:e. cogeneration). Secondly, the steam customer must demonstrate creditworthiness and
fmanaal stability to the bond community. Finally, the facility should be located within one mile of the

steam customer to minimize interconnection and steam line expcnscs and reduce delivery losses.
RDF Production and Sale

The markets for RDF production and resale, for combustion by the final purchaser, are
very similar to steam and electric sales markets. Either undensified or d-RDF can be used in éxisting
utility and industrial boilers designed to burn solid fuels, although significant plant modifications may
be required to accommodate the new fuel source. In examining potential markets for RDF sales,
cinphasis is usually placed on existing coal-fueled utilities and solid-fuel burning industries with large

annual fuel requirements.

Certain electric utilities in Indiana are reportedly considering RDF combustion in existing
boilers. This concept is commercially proven and technologically feasible. To date, most electric utilities
have not shown much interest in participating.in such projects due to the rather limited opportunity for

economic benefit to them,

As with the electric markets, the current likelihood of federal acid rain legislation could
create new markets for RDF combustion systems. Such development could spur renewed interest and
development of the use of alternative fucls for the generation of electricity, in which RDF may play a

major role.

WASTE-TO-ENERGY FACILITY SIZING

Two opposing objectives often result when sizing a WTE facility. One objective is to size
the facility large enough to process all of the community’s non-recoverable waste and, therefore,
minimize the amount of material for disposal. The second objective is to size it small cnough so the
facility can be opcrated at or near design capacity to provide the most efficient operation with thé lowcst
net cost on a per-ton basis. Facility sizing also involves consideration and evaluation of the amount of
processible waste available in the waste stream, seasonal variations in waste generation, and ‘pessible
reductions or increases in the amount of processible waste which will be available in the future due to
population growth, increased waste reduction and recycling efforts or changing social and economic

patterns,
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If a WTE facxhty were desxgned to mect the first “objective, it would bc snzed to"
accommodate the largest antu:lpatcd daily and seasonal vanat:ons in waste quantities, as well as any ™~
anticipated growth in the waste stream during the life of the facxhty. By sizing the facility in this
manner, the amoa.-mt of waste which would bypass the facility would be small and the greatest
conservation of landfill space would result. If a facility were sized based on anticipated growth in the
waste stream, however, it would have excess capacity in the early yéars. In addition, if the growth were
not realized, the facility would always have excess capacity. If the facility were sized for peak seasonal
variations, it would have excess capacity during other than peak periods of the year, Operation of a
WTE facility at less than full capacity generally results in significantly higher net costs per ton of waste
disposed due to the additional cost of the larger facility, the lower efficiency of operation and the lower

amount of energy revenues realized,

If a facility were designed to meét the second objective, it would be sized to operate at full
capacity during the anticipated lowest period of waste generation during the life of the facility, In this
way, the facility would not have unused capacity at any time, the efficiency of operations would be the
highest and it would return the maximum possible energy revenue stream for its size during its entire
operating life. Therefore, a lower net cost per ton of waste disposed would result. However, waste
would bypass the facility during many periods of waste generation, resulting ‘in less conservation of

landfill space.

Typically, facilities are sized somewhere between the two extreme cases illustrated above
to optimize the objectives of lowest cost and largest amount of waste reduction, MSW and RDF storage
are generally provided to accommodate daily and some seasonal variations in waste generation, and

scheduled maintenance and inspections are generally performed during low periods of waste generation.
Sizing a WTE facility requires a detailed evaluation of each community’s individual

requirements, goals and objectives. However, the general relationship between the population required

to support a WTE facility and the resulting facility size is shown on Figure V-5.7.
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WTE FACILITY OPERATION AND PERFORMANCE

The physical, operational and performance characteristics of WTE facilities vary greatly

and depend on the specific design criteria involved.  Generally, certain basic performance and

operational criteria can be developed for generic WTE facilities, recognizing that specific site and

regional differences will cause variance between facilities.

A modern WTE facility is expected, and is often guaranteed by the vendor and/or ope-
rator, to operate at full capability the equivalent of approximatcly 85 percent of the year. Approximately
15 percent of its processing capability is expected to be lost each year due to scheduled maintenance
requircments and equipment outage perxods Certain of the solid waste generated bya commumty is
non-processible (normally 10 to 20 percent), however, the volume reduction achievable by the
incineration of processible waste in a WTE facility should be between 80 and 90 percent from a‘properiy
designed and operated WTE facility. Volume reduction is also often guaranteed to a certain degree by
a WTE facility vendor.
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APPROXIMATE ELECTRIC OUTPUT (NET MW)

' ELECTRICAL ENERGY PRODUCTION

Mger WTE facilities that sell only electric energy typically produce from 450 to 550 net
kilowatt-hours per ton of solid waste processed. Many smaller modular mass-burning facilities (100 tpd -
and Iess), however, have much lower energy production efficiencies. Figure V-5-8 shows the general
rclatiénship between WTE facility size and the net available electric output of the facility. Of the
electric energy pfoduccd by a facility, 10 percent to 20 percent is normally consumed internally,
depending on the designed capacity of the facility, and the balance is available for sale to the energy

customer,

SLECTRIC CUTPUT CF WASTE-TO-ENERGY PLANTS
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Figure V-5-8
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" WIE FACILITY CAPITAL €OSTS " -

Construction and capital costs for the va:idus WTE technologies implcmcntcd in the
United States vary greatly, in part because of the large number of prq‘cct-spéciﬁc variables that impact
such costs. The major factors influencing construction costs are site-specific factors and design
requi.rcmcnts, the type of air pollution control equipment used, energy market requirements and the
types of delivery systems used, the amount of taxes imposed, architéctura] and landscaping featurés,
labor and material markets, construction details, degree of redundancy, types of materials recovered,

and methods of procurement, financing, and implementation.

Figure V-5-9 provides a generic summary of the range of capital costs for the three major
types of WTE facilities. Although the relative capital costs of the different technologies differ in each

specific situation, the general trends are:

¢  Mass-burn facilities are normally the lowest capital cost option, especially for

applications with installed capacity of less than 600 tpd.

®  Small modular mass-burn facilities (320 tbd and less) generally have lower initial

costs as compared to similar sized field-erected facilities.

®  Conventional RDF facilitics are usually more expensive than mass-burn facilities for

projects that are less than 500 to 600 TPD.

®  Very little experience exists with RDF fluidized bed systems. However, this type of
unit would be expected to have the highest capital cost of available options and would

be applicable for facilities larger than 500 tpd.

Smaller-scale RDF facilities are typically more expensive to construct and operate than
comparably-sized mass-burn facilities; however, the cost difference is usually less for larger-scale
facilities. Because of the potential cost diffé.rcnces, the benefits of an RDF facility are generally weighed
carefully against any additional costs .for an RDF facility. * Selecting a technology rfor a"Specific
application involves consideration of numerous factors in addition to capital costs. The "best" and most

"cost effective” technology is not always the lowest capital cost option.
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TYPICAL WASTE=TO~ENERGY FACILITIES

SIZE OF FACILITY

TYPE .+, 100 TPD wotP0 . 1000 PO

s s 7 0
DF—CONVENTIONAL ) T

RDF-FLUIDIZED BED 73 % g %

i i i i L} i 1 i + 1 i i

10 20 30 40 50 80 70 80 50 100 110 120

FACILITY CAPITAL COST RANGE

foure V.5
$ MILLIONS (1990) Figure V-5-9

The capital cost ranges shown on Figure V-5-9 are based on facilities that have the
redundancy and equipment quality necessary to insure long-term reliable operation. Facilities using
lower grade equipment and less redundancy can be constructed at a significantly lower cost; however,
resulting operational and other problems make reduced cost systems unnreliable and expensive to

operate.

WASTE TO ENERGY FACILITY OPERATING COSTS

Costs for the operation of various WTE facilities are also highly variable. These costs are
significantly influenced by community needs, current landfill operations, location of landfills, the type
of operation (public or private), contractual arrangements for opération, labor and materials markets,
and ‘facility technology and design. Several additional factors influence operating costs, particularly when
operating services are provided by a private contractor. Examples of these factors i:lclude“encrg&
revenue sharing provisions; whether operation of ancdlary facilities, such as the scale house, is public
or private; which costs are considered pass-through costs (e.g, taxes, insurance, construction of steam
and/or electric interconnections, disposal of residue, and utilities); the tipping fee calculation
methodology; and performance guarantees. Figure V-5-10 shows typical average operating costs for

mass-burn facilities of various sizes,

V-132

¥



ey

AVERAGE $/TON PROCESSED

AVERAGE OPERATING COSTS FOR MASS BURN FACILITIES
as

30 7

(1990)

"~
wn
I

20 ; , :
100 500 1000
WASTE-TO-ENERGY SIZE
(TONS=PER-DAY)

Figure V.5.10

WASTE TO ENERGY FACILITY CHARACTERISTICS

Tables V-5-1 through V-5-5 provide 'a summary of selected physical, operational,
performance, cost and schedule characteristics of the WTE and RDF facilities reviewed. The
information represents typical ranges of data for the indicated facility sizes, Typical opcrE;ting schedules
have been assumed in developing the information. Incineration equipment is assumed to operate on
a continuous 24-hour-per-day, 7 day per week basis, with planned and forced outages curtailing
operation 15 percent of the time. RDF processing equipment is assumed to operate on a 16-hour-per-

déy schedule six days per week.
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The figures -.s.howq' on Tables V—S-I,'throu;;hAV-'S-?‘ for the 100 TPD facilities ‘include”

estimated costs. for site preparafion; buildings, structures and foundations; combustion and ancillary.

equipment; electric generating equipment; a scrubber and baghouse system for air pollution control;
engineering; permitting; construction management; start-up and testing; and ‘misccllane_ous costs, The
characteristics in Table V-5-1 for the 100 TPD facility were developed assuming the use of a modular
combustion system, “"The capital cé)sts for the 100 TPD modular facility include all the above-listed costs,
except it is assumed that an clectrostatic precipitator is included in lieu of a baghouse, and that only
steam is produced and sold. The operating costs for all facilities include labor, maintenance, materials,

administration and miscellaneous costs. Residue disposal costs are not included.

The capital costs in Tables V-5-4 and V-5-5 include costs for site preparation; buildings,
structures and foundations; waste processing equipment; engineering; permits; construction management;
start-up and testing; and miscellaneous costs. The operating costs for the RDF facilities include Iabor,
maintenance, materials, administration and miscellaneous costs. Residue disposal costs are not included.

Costs associated with facility financing are not included in any of the tables.

The capital cost of building several small facilities is typically greater than the cost for
building one large facility with an equivalent capacity. This can be explained by considering that, for
cach facility, it is necessary to provide certain duplicate facility requirements such as weigh scales,
administration buildings, overhead cranes, stacks, waste storage, entrance roads, and land. In addition,
planning, permitting, financing, and interest costs are generally much higher for multiple sites as

compared to a single site.
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IR | TABLE V-5-1 - . |
“CAPITAL COSTS AND CHARACTERISTICS OF MASS-BURN FACILITIES

Facility Sizes

Parameter TG0 TPD {71 400 TPD [21 1000 TPD (7] 7000 TPD [Z]
Physical : |
Plant Area, square feet ~  60-90,000  70-100,000 - 100-120,000  200-250,000
Height, feet 2002250~ 200-250 2507400 250-400
Site Area, acres [1] 3-5 - 4-6 6-8 8-10

Plant Performance

MSW Processed per Year,

tons [3] 31,000 124,000 310,000 620,000
Energy Generated, Net :

kWh/ton MSW Processed 300-450 450-500 500-550 - 500-550
Ash/Residue Percent of _

Throughput, Dry 25-40 25-30 25-30 25-30
Liquid Discharges, gpm [4] 0-20. 0-30 0-70 _ - 0-150
Utilities: :

Supplemental Fuel [5] Yes Yes Yes Yes

Water (Average gpm) 250 300 700 1,300

Electricity, Percent Gross 10-15 10-15 10-15 10-15

lime, tons per year - 800 1,000 2,600 5,100

Personnel Reguirements

Number of Personnel 25-35 - 30-40 40-60 60-70

Implementation Schedule

Schedule, Months:

Procurement  12-18 12-18 12-18 12-18
Construction and Startup 12-24 24-30 30-36 30-36
Costs
Capital Cost, $1000/ton [6] 70-120 90-140 80-120 80-100
Operating Cost, $/ton [6] 30-50 30-45 20-30 20-30

{1] Without buffer zones around site.

[2] Nominal capacity per day. ;
[3] Assumes 85% availability factor. ‘

[4] Liquid discharges primarily from boiler blowdown and cooling tower.

-

[S] -Supplemental fuel usage is highly variable on a case-by-case basis and depends on the
- number of startup and shutdown occurrences, waste moisture content and variability
~of the minimum furnace temperature requirements. Normally natural gas, No. 2 fuel

(6] 0il or propane is used as a supplemental fuel.

6

Based on estimated 1990 costs. .
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TABLE V-5-2 - .
| CAPITAL COSTS AND CHARACTERISTIGS OF CONVENTIONAL RDF FACILITIES -

Facility Sizes

Parameter 100 TPD [2] 400 1PD [2]_ .1000 TPD [2] 2000 TPD [21
Physical ' -
Plant Area, square feet  110-160,000 120-170,000 150-200,000  200-350,000
Height, feet 200-250 200-250 250-400 250-400
Site Area, acres [1] 4-6 5-7 8-10 14-20

Plant Performance

MSW Processed per Year, o
tons [3} 31,000 124,000 310,000 620,000

Energy Generated, Net
 kiWh/ton MSW Processed 300-450 450-500 500-550 500-550
Ash/Residue Percent of
Throughput, Dry 10-25 10-25 10-25 - 10-25
Ferrous Recovery Percent
of Throughput 3-5 3-5 ' 3-5 3-5
Liquid Discharges, gpm [4] 0-20 0-30 0-70 0-150
Utilities: :
Suppiemental Fuel [5] - Yes Yes Yes Yes
Water (Average gpm) 250 300 700 1,300
Electricity, Percent Gross 10-15 10-15 10-15 10-15
"~ Lime, tons per year 800 1,000 2,600 5,100

Personnel Requirements

Number of Personnel 45-60 45-70 60-85 ' 90-140

Imp]ementation Schedule

Schedule, Months: . ‘
Procurement 12-18 12-18 12-18 12-18

Construction and Startup 20-28 24-30 30-36 30-36
Costs |
Capital Cost, $1000/ton [6] 100-150 90-130 80-120 80-120

Operating Cost, $/ton [6] 30-50 ' 25-40 25-40 25-40

(1] Without buffer zones around site.

[2] Nominal capacity per day. :

[3] Assumes 85% availability factor.

[4] Liquid discharges primarily from boiler blowdown and cooling tower.’

(5] Supplemental ¢uel usage is highly variable on a case-by-case basis and depends on the
number of startup and shutdown occurrences, waste moisture content and variability
of the minimum furnace temperature reguirements. Normally natural gas, No. 2 fuel
¢il or propane is used as a supplemental fuel. :

[6] Based on estimated 1990 costs.
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| CTABLE V-5-3 . B
| CAPITAL COSTS AND CHARACTERISTICS OF FLUIDIZED BED RDF FACILITIES

Facility Sizes

Parameter 100 TPD [21 _ 400 TPD [2} 1000 TPD [2] 2000 TPD [2]
Physical _ o
Plant Area, 'square feet , 11b—160,000 120-170,000 150-200,000 200-350,000
Height, feet 200-250 200-250 250-400 250-400
Site Area, acres [1] 4-6 5-7 8-10 14-20

Plant Performance

MSW Processed per Year,

tons [3] 31,000 124,000 310,000 620,000
Energy Generated, Net

kWh/ton MSW Processed 300-450 450-500 500-550 500-550
Ash/Residue Percent of : ' _

Throughput, Dry 5-10 - 5-10 5-10 5-10
Ferrous Recovery Percent

of Throughput 3-5 3-5 3-5 3-5
Process Residue Percent ‘

of Throughput 15-30 15-30 15-30 15-30
Liquid Discharges, gpm [4] 0-30 0-30 0-70 0-150
Utitities: .

Supplemental Fuel [5] Yes Yes Yes Yes

Water (Average gpm) . 250 ' 300 700 1,300

Electricity, Percent Gross 15-20 15-20 15-20 15-20

Lime, tons per year 800 1,000 2,600 5,100

Personnel Requirements

Number of Personnel 35-45 40-50 60-70 90-140

Implementation Schedule

Schedule, Months:

Procurement : 12-18 12-18 12-18 12-18
Construction and Startup 20-28 24-30 30-36 - 30-36

Costs

Capital Cost, $1000/ton [6] 120-150 120-140 110-130 110-130

Operating Cost, $/ton [6] 25-40 25-35 20-30 20-30

[1] Without buffer zones around site. B

[2] Nominal capacity per day.

[3] Assumes 85% availability factor. ' : '

[4) ‘Liquid discharges primarily from boiler blowdown and cooling tower.-

[5] Supplemental fuel usage is highly variable on a case-by-case basis and depends on the

- number of startup and shutdown occurrences, waste moisture content and variability

- of the minimum furnace temperature requirements. Normally natural gas, No. 2 fuel

B oil or propane is used as a supplemental fuel.

[6] Based on estimated 1990 costs. o
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| ;TABLE‘V-SfQ

-

CAPITAL COSTS AND CHARACTERISTICS :OF FLUFF RDF PRODUCTION FACILITIES

Parameter

?aciﬂitv Sizes

1000 TPD [21

2000 TPD [2]

Physical

Plant Area, square feet
Height, feet

Site Area, acres [1}

Plant Perfdrmahce

MSW Processed per Year,
tons [3}
ROF Generated, Percent
- of Throughput
Ash/Residue Percent of
Throughput, Dry [4]
Ferrous Recovery Percent
of Throughput
Process Residue Percent
of Throughput
Liquid Discharges, gpm
Utilities:
Water
Electricity, kWh/ton
MSW Received

Personnel Reguirements

Number of Personnel

Implementation Schedule

Schedule, Months:
Procurement

Construction and Startup

Costs

Capital Cost, $1000/ton [5]

Operating Cost, $/ton [5]

100 TPD [2] 400 TPD [?]

60-90,000
40-60
3-5

31,000

65-85

None
3-5

10-20
Minimal

Minimal

25-35

20-40

12-18
12-18

50-70
15-30

{1] Without buffer zones around site.
such an operation could be added.

[2] Nominal capacity per day.

{3] Assumes 85% availability factor.

[4] Assumes ash disposal is the responsibility of the owner of the comb
burn the RDF produced.

[5) Based on estimated 1990 costs.

V138

70-100,000
40-60
3-5

124,000
65-85
None
3-5

10-20
Minimal

Minimal

25-35

25-45

12-18
12-18

45-65
15-30

Does not include area for MSW composting although

110-140, 000
40-60
6-8

310,000
§5-85
None
3-5

10-20
Minimal

Minimal

20-30

40-60

12-18
12-18

40-60
15-25

F

200-300,000
40-60
10-14

620,000
65-85
None
3-5

10-20
Minimal

Minimal

20-30

50-70

12-18
12-18

35-55
~ 15-25

ustion units that

A
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TABLE V-5- 5

.

CAPITAL COSTS AND CHARACTERISTICS OF DENSIFIED ROF PRODUCTION FACILITIES .

Facility Sizes

Parameter 100 TPD [2] 400 TPD [2] 1000 TPD_[2]1 2000 TPD [2]

PhysiéaT l
Plant Area, square feet 60-90,000 70-100,000 130-160;00C 250-350,000
Height, feet 40-60 - 40-60 40-60 40-60
Site Area, acres [1] 5-10 6-10 §8-14 12-18
Plant Performance
MSW Processed per Year,

tons [3] 31,000 124,000 310,000 620,000
RDF Generated, Percent )

of Throughput 30-65 30-65 30-65 30-65
Ash/Residue Percent of

Throughput, Dry [4] None None None None
Ferrous Recovery Percent

of Throughput 3-5 3-5 3-5 3-5
Process Residue Percent

of Throughput 15-30 15-30 15-30 15-30
Liquid Discharges, gpm Minimal Minimal Minimal Minimal
UtiTities:

Water Minimal Minimal Minima)l - Minimal

Electricity, kWh/ton

MSW Received - 35-65 35-65 35-65 35-65

Personnel Requirements '
Number of Personnel 25-45 30-50 45-65 55-75
Implementation Schedule
Schedule, Months:

Procurement 12-18 12-18 12-18 12-18

Construction and Startup 12-18 12-18 12-18 12-18
Costs |
Capital Cost, $1000/ton [5] 60-80 55-70 45-65 45-65
Operating Cost, $/ton [5] 17-35 17-35 17-30 . 17-30
[1] Without buffer zones around site. Does not include area for MSW composting although

such an operation could be added. : :
[2] Nominal capacity per day.
[3] Assumes 85% ava11ab111ty factor.
[4] Assumes ash disposal is the respon51b111ty of the owner of the combustlon units that
burn the RDF produced. :

[5] Based on estimated 1990 costs.
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' WASTE TO ENERGY FACILITY RISK CONSIDERATIONS |

The development of a WTE facility, like any major project, carries certain inherent risks.
The allocation of risk between theApublic and private sectors is abcompiished through the procurement
and operating contracts and arrangements developed for the project. Generally speaking, as more risk
is assumed by the privatc.scctorl (the vendors), the costs of construction and operation to the public
sector increase. In addition, there are certain risks that will always be borne by the public sector, even
if attempts are made to assign them to the private sector througil contracts. The major items of risk

associated with a WTE facility fall into the following broad categories:

Solid waste supply problems -
Technical problems

Environmental problems

Economic problems

The gehcral principle that is applied to the allocation of risk is that the party that has the

most control over a given event will assume that particular item of risk. For many items of risk, it is
- clear which party should be responsible. However, there are some items which are beyond any party’s
control. These may include a future change in environmental law or a change in the price of energy.
Customarily, such items of risk fall to the public sector to assume, although there are limited examples

of vendors which have assumed certain items of risk beyond their control.
Solid Waste Supply

In nearly all cases, the public sector is-directly responsible for obtaining and delivering an
adequate supply of solid waste to a WTE facility, and all risks associated with failure to deliver,
including sizeable economic penalties, are borne by the public sector, As such, it is usually imperative
that a public entity (city, county or district) be able to enact and maintain control over the flow of waste
within its jurisdiction for the expected financial life of a WTE facility. This requirement is also critical
to obtaining requisite facility financing.

. The public is also usually expected to assume all risks and corresponding economic
penalties associated with unforeseen changes in the composition or heating value of the solid waste on
which the WTE facility was originally designed. Both of these potential risks can be mitigated by a
proper and careful analysis of the waste strcam, the integration of the WTE facility with other solid

waste management facilities, and the proper design of the final project.
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‘Technical Reliability

Energy recovery from solid waste is a relatively your;g industry, and the technology is still
in a period of innovation. In recent years, several governments and, private companies have suffered
severe consequences when plants either under-performed or had to be shut down completely. However,
provén systems are mow available from reliable companies and risk can be minimized by carefully

secking out a proven technology.

The accepted method of protecting the proponent from the risks associated with failure
of a particular technology is through a vendor prbcurcment process which carcfully evaluates proven
technology performancé and through contract provisions which require the vendor to guarantee project
performance and protects the projéct proponent through liquidated damages for shortfalls in

performance.
Regional Applicability

Provided that the contractual and political issues can be resolved among the jurisdictions
participating in a regional solid waste management system, a WTE facility can be implemented on a
regional basis. Certain economies of scale may provide financial advantages to such an approach;

however, the difficulties associated with the importation of solid waste across county lines are often

- underestimated. Numerous regional projects, which appeared to be economically and technically

feasible, have failed due to an inability to overcome concerns over shared liabilities and political and

community opposition,
Adaptability to Changing Conditions

WTE facilities arc very capital-intensive and require a reliable waste stream for economic

. viability. Uncertainties rcgarding waste quantity generation or the inability or undesirability of

guaranteeing waste flow through solid waste control legislation pose a risk to he project proponent.

Unforeseen changes in environmental law also pose a risk to the projéct proponent
because performance guarantees and other protection provided by WTE facility vendors will not cover
this situation. Past experience indicates that WTE facilities can be modified, if required, to meet new
standards; however, this would result in additional cost that could be sizeable. Also, adequate land

should be provided in the facility design to accommodate such potential equipment changes or additions.
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Relative Risk1

Risi(s in WTE facility development can be divided into two basic categories: those risks
within the control of the party performing a specific project functibn, and thosé risks beyond the control
of any party associated with the project. Examples of the former category are faulty technology and
construction cost overruns; property casualties and strikes are examples of the latter category. These
risks are handled differently, depending on the nature of ownership in the project. If the project is
publicly owned, then most of the risks must be borne by the public. If the project is privately owned,

many of the risks are borne by the owner. '
Summary Risk Matrix

Table V-5-6 provides a summary of the likelihood of various risks associated with the
development and operation of 2 WTE facility and the party which normally assumes the risk. The
chance of a risk occurring as presented on the table is based on previous experience with projects that
involve nationally-known, reputable vendors and consultants, and proven WTE technologies. Tables V-
5-7 and V-5-8 provide a summary of typical risk-sharing during the construction and operating periods

-of a WTE facility under public and private ownership and operation, respectively.
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o | TABLE V-5-6 o
TYPICAL RISK PROBABILITY AND ALLOCATION
- WASTE-TO-ENERGY FACILITIES

) - Chance
Item of Risk of Occurring

Technical Items
(1) Faulty technology - impossibility of

performance at any price _ Minimal
(2)  Energy production guarantees are not met Possible
(3) Performance shortfalls - project performs

acceptably but below guarantee levels Possible
(4) Unsuitability of site for the project Minimal
(5) Project inability to comply with

existing environmental Taws . Minimal
(6) Uncontrollable circumstances - change

in environmental or other law Possible
Economic Items: 7
(1}  Uncreditworthiness or bankruptcy of

vendor - inability to build or operate

the project at contract price or to pay

damages for failure of performance Possible
(2)  Uncreditworthiness or bankruptcy of |

municipalities - inability to pay

disposal charge or.increases due to _

uncontrollable circumstances Minimal
(3) Uncredifworthiness or bankruptcy of

energy customer - inability to pay

for delivered energy : Minimal
(4) Hyperinflation/ﬂef]ation Minimal
(5) Unavailability of insurance : Minimal
(5) Project inability to comply with

existing environmental laws Possible
(6} Increased cost of landfill for

residue disposal and bypass Likely

Party Genera11y
Responsible

Vendor

Vendor

Vendor

Vendor

Vendor

Public

Vendor

Public

Shared
Public
Vendor

~ Public

Shared
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TABLE V-5- 6
TYPICAL RISK PRQBABILITY AND ALLOCATION

WASTE-TO-ENERGY FACILITIES

(Continued)

Item of Risk

‘Chance
of Occurring

Party Generally
Responsible

Economic Items (continued)

(7)

(8)

Change in law or similar factor
addressing equity contribution and
resultant tax benefits

Delation of market price of energy

Construction Items

(1)
(2)
(3)
(4)
(5)
(6)

(7)
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Actual construction cost exceeds
construction contract price

Delay - failure of project to meet
scheduled acceptance date

General project mismanagement by Vendor

Uncontrollable circumstances - strikes
or other labor matters not site or
project related

Strikes or other labor matters site
or project related

Uncontrollable circumstances - acts of
God and other casualties

"Walkaway" - refusal or practical
inability by any party to perform
its. contract obligations

Possible

Minimal

Possible

Possible

Minimal

Possible

Possible

Possible

Minimal

Vendor

Public

Vendor

Vendor

V¥endor

Public

Vendor

Shared

Party Refusing
Performance



' TABLE V-5-6 -

TYPICAL RISK PROBABILITY AND ALLOCATION

WASTE-TO-ENERGY FACILITIES

Party Generally
-ResponsibTe

(Continued)
. ) Chance
Item of Risk of Occurring
_ Operational Items
(1)  Actual operation cost exceeds
operation contract price Possible
{2} Durability - ordinary course of
business repairs and replacements '
-exceed allowance in operation contract Possible
(3) Unavailability of backup landfill for
‘residue or bypass waste Minimal
(4) Unavailability of waste tonnage
committed by public sector due to mis-
estimates or failure of flow control ‘ Possible
(5) Energy content of waste is less than
that assumed in designing the facility Minimal
(6) Energy content of waste declines
~over time Possible
(7). Uncontrellable circumstances - strikes
or other labor matters not site or
project related Possible
(8) Strikes or other labor matters site or _
project related Possible
(3) Uncontrollable circumstances - acts
of God or other casualties o Possible

(10) "Walkaway" - refusal or practical
inability by any party to perform Minimal
its contract obligations

Vendor

VYendor

Public

Public

Public

Shared

Public

Vendor

Shared

Party Refusing
Performance

-
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© TABLE V-5-7 .

* TYPICAL COMPARISON OF RISK-SHARING DURING CONSTRUCTION

Construction Period Risks

WASTE-TO-ENERGY FACILITIES

" publicly-Owned Facility

Technology Problems

Cost Overruns

Failure to Pass Tests
By Certain Date

Failure to Meet
Performance Guarantees

&. Above Minimum
Standard

b. Below Minimum
Standard

Force Majeure Event/
Changes in Law

Publicly Operated
Privately Operated
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(1)

Vendor bears this risk.

Vendor bears this-risk. -

Vendor bears cost
consequences to extent
of negotiated liability.
Should be at least

~equal to debt service.

Vendor liable for
damages.

Buy-down occurs to make
Sponsor whole in terms
of cost per ton. Sponsor
faces need to dispose of
waste in another manner.

Vendor repays debt plus
other damages. Sponsor
needs another disposal
solution. -

Costs and consequences
borne by Sponsor.

Privately-Owned Facility
(2)

Vendor bears this risk.
Public Sponsor may loose
for facility use in
excess of guarantees

Vend